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ON THE COVER

For more than 30 years, Tektronix has met the changing needs of the Television Industry. Tektronix
offers test, measurement and monitoring equipment for component television and stereo audio. On
the cover are some of our most familiar, and some of our newest television signals. From the waveform
and vector displays to the new Bowtie and Lightning displays, Tektronix' tradition of offering the
products you need when you need them, continues.

Copyright® 1988, Tektronix, Inc. All Rights Reserved.
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TE K WARRANTIES

1

HARDWARE WARRANTY SUMMARY

Tektronix warrants to its Customers that the products that it manufactures
and sells will be free from defects in materials and workmanship for the
periods set forth in the table below. If any such product proves defective
during the applicable warranty period, Tektronix, at its option, either will
repair the defective product without charge for parts and labor or will pro-
vide a replacement in exchange for the defective product.

In order to obtain service under this warranty, Customer must notify
Tektronix of the defect before the expiration of the warranty period and
make suitable arrangements for the performance of service. Tektronix will
provide such service at Customer’s site for certain categories of products,
as indicated in the table below, if Customer’s site is within the normal on-
site service area. Tektronix will provide on-site service outside the normal
on-site service area only upon prior agreement and subject to payment of
all travel expenses by Customer. In all other cases, Customer shall be re-
sponsible for packaging and shipping the defective product to the service
center designated by Tektronix, with shipping charges prepaid. Tektronix
shall pay for the retum of the product to Customer if the shipment is to a
location within the country in which the service center is located. Customer
shall be responsible for paying all shipping charges, duties and taxes, if the
product is retumed to any other location. The locations at which the ser-

vices will be provided for different categories of products or product
groups are set forth below.

This warranty shall not apply to any defect, failure or damage caused by
improper use or improper or inadequate maintenance and care. Tektronix
shall not be obligated to fumish service under this warranty a) to repair
damage resulting from attempts by personnel other than Tektronix repre-
sentatives to install, repair or service the product; b) to repair damage re-
sulting from improper use or connection to incompatible equipment; or c)
to service a product that has been modiified or integrated with other prod-
ucts when the effect of such modification or integration increases the time
or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE LISTED
PRODUCTS IN LIEU OF ANY OTHER WARRANTIES, EXPRESS OR IMPLIED.
TEKTRONIX DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX' RESPONSIBILITY
TO REPAIR OR REPLACE A DEFECTIVE PRODUCT IS THE SOLE AND EXCLU-
SIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WAR-
RANTY. TEKTRONIX WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, IN-
CIDENTAL OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER
TEKTRONIX HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH
DAMAGES.

PRODUCT CATEGORIES WARRANTY PERIOD SERVICE LOCATION
Osciloscopes (except 2200, 2300, 2400 Series) and Plug-ins; TM 500/TM 5000 General 1 year from date of shipment Service Center designated
Purpose Instruments; Communications Network Analyzers (except 834 Series); Logic by Tektronix
Analyzers; Spectrum Analyzers (except 494 and 494P); Television Products (except
1980 and 650 Series); Waveform Digitizers; Curve Tracers; Photometers/
Radiometers; Cameras; Carts; Probes; CRTs; and Isolators
Oscitloscopes: 2200, 2300, 2400 Series; Spectrum Analyzers: 434 and 494P; Monitors: 3 years from date of shipment Service Center designated
650 Series; Communications Network Analyzers: 834 Series and 067-0986-00 by Tektronix

Computer Graphics Products (except 4105, 4106, 4107, 4109); Inteligent Graphics
Workstations; Monitors: 611, 613, 614, 616, 618, GMA 301, GMA 304; 1980 ANSWER;
4041 Controller; Microcomputer Development Products; Artificial Inteligence System
4404

3 months, except 1 year from date Customer's site if within

Service

of shipment for CRT normal on-site service area
3 months from date of shipment or date Location where original
of completion if performed on-site service was performed

U.S. GENERAL TERMS OF SALE

Credit and Payment Terms

Tektronix, Inc. offers many different terms of
sale in order to meet varied purchasing ob-
jectives and to assist in financial planning.

Credit accommodations must be arranged
with Tektronix’ Credit Department. Orders
and request for credit accommodations
should be placed with your local Tektronix
Sales Office, listed on page 91 of this catalog.

If, in the judgment of Tektronix, the financial
condition or payment record of the Buyer at
any time does not justify shipment of order on
the payment terms requested, Tektronix may
refuse to ship unless it receives payment in
in advance, or at its option, payment upon

delivery of equipment. Businesses estab-
lished six months or less may not meet
minimum requirements for extended and/or
installment terms of sale.

The following terms may be arranged with a
Tektronix Sales Office:

Net 30 Days Standard Terms

Standard terms of sale are Net 30 days follow-
ing the date of invoice. There are no discounts
for early payment.

60, 90 and 120 Days Extended Terms of
Sale

Extended terms of 60 to 120 days are avail-
able on the same single payment basis as
standard terms. Since the cost of extended

terms is not included in catalog prices, a ser-
vice chage is added to the invoice. The
amount of the service charge depends upon
the number of days the terms are extended.
Request for extended terms must be made
at the time of order placement.

Minimum Order
The minimum acceptable order is $25.00.

Shipment

All prices, quotations, and shipments are
FOB Beaverton, Oregon, unless otherwise
specified.

Unless otherwise specified, shipment will be
made via most economical method and air
shipments will be insured at full valuation
unless your order instructs otherwise.

INTERNATIONAL — CONTACT YOUR LOCAL TEKTRONIX SUBSIDIARY OR DISTRIBUTOR.

Copyright © 1986, Tektronix, Inc. All rights reserved. Printed in U.S.A. Tektronix products are covered by U.S. and foreign patents, issued and pending. Information
in this publication supersedes that in all previously published material. Specification and price change privileges reserved. TEKTRONIX, TEK, PLOT 10, TEKTEST,
SCOPE-MOBILE, and ¥ are registered trademarks. For further information, contact: Tektronix, inc., Corporate Offices, PO. Box 500, Beaverton, OR 97077.
Phone: (503) 627-7111; TLX: 151754; TWX: (910) 467-8708; Subsidiaries and distributors worldwide.
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NEW PRODUCT
OVERVIEW

Here’s a look at our NEW
Television Products. ..

With its unique "‘Lightning’ display, the

WFM-300 Analog Component Waveform Monitor
provides new methods for
measuring and
monitoring in-

Tek's 1730 Series Waveform Monitor and companion
1720 Series Vectorscope are easy to operate and
programmabie. Together they offer new measure-

equalities in ment capabilities at a surprisingly low price.
component (Page 8)
amplitude
and timing.
(Page 21)
The SPG-170A NTSC Sync Generator features RS-170A
sync generation, a high stability color standard,
digital genlock, and optional color bars
with ID and audio tone.
(Page 28)
The
ECO-170A

Synchronous Changeover provides transparent, automatic selection
of sync sources. (Page 30)

e w— _mm

The 760 Stereo
Audio Monitor
is one of the
best defenses
against out of
phase stereo
sound. It is ideal
for any audio mixing, sweetening, and master control or transmission
location where monitoring the stereo audio signal is a must. (Page 65)
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With Tek's 650HR-C Component Picture Monitor
you can now display parallel component as well
as NTSC signals. (Page 48) The AVC-20 Audio Vector Converter
turns any NTSC Vectorsope into a
stereo audio monitor,
without modifying
the vectorscope
and without
using front
panel space.
(Page 67)

7
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Designed for any North American facility broadcasting in stereo,
the 751 NTSC Aural Modulation Monitor/Decoder provides
accurate modulation monitoring and decoding of the NTSC
encoded TV sound channel in a single unit.

(Page 66)
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17108 Wavedorm Monitor with carrying case and BP1 Battery Pack (carrying case & BP1 are optional accessonies).

1710B

Series Waveform Monitors

Cost Effective

Easy Operation

Burst Phase Indicator

Dual Filter Display

Half Rack Width

Bright CRT Display

Internal Graticule

Light Weight

Low Power Consumption

DC Operation

Available in NTSC and PAL Standards

The 1710B Series waveform monitors pro-
vide all of the commonly used display
modes. In addition, the 1710B Series adds
relative burst phase indication and dual filter
display. All of this in a cost effective pack-
age for the user who wants high quality at a
low price. These new monitors are mechani-
cally compatible and retrofit into an existing
system that uses half rack width, 5% inch
waveform monitors.

Because of its extreme light weight, low
power consumption, and dc operation (field
installable kit) the 1710B Series is ideal for
field production, mobile operations, and any
other application where space, power con-
sumption and/or portability are prime
considerations.

Easy Operation

This monitor was also designed with the
user in mind. Controls have clear nomencla-
ture and are laid out in a logical order. This
makes the operation of this powerful tool
easier than one might expect.

Burst Phase Indication

The relative burst phase between inputs are
displayed on the LED bar graph. The center
green LEDs indicate the two signals are
phase matched. The yellow ones warn the
phase is slipping out of an acceptable range.
Finally, the red LEDs flag an unacceptabie
amount of phasing error. This feature allows
one instrument to do the complete job of tim-
ing and phasing in a basic television system.

Dual Filter Display

The dual filter display allows the user to view
both the complete video signal and the
luminance information at the same time us-
ing just one instrument. This eliminates the
need for switching back and forth between
filters and makes the instrument easier to
operate. Ideal for camera setup.

17118 Waveform Monitor Dual Filter Display.

Bright CRT Display

The bright CRT display permits use of the
1710B Series in high ambient light conditions.
Brightness remains high in the magnified
sweep modes enhancing the 1710B’s use in
system timing applications. The internal
graticule is parallax-free to reduce errors and
improve its monitoring and measuring
capabilities.

NTSC and PAL Standards
The 1710B Series waveform monitors are
available in both NTSC and PAL versions.
1710B NTSC
1711B PAL
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1710B
SERIES

17108 Waveform Monitor Dual Filter Display

CHARACTERISTICS
ELECTRICAL SPECIFICATIONS
VERTICAL DEFLECTION SYSTEM
Frequency Response — Flat: Within 5% of the
response at 50 kHz from 50 kHz to 6 MHz. The
response at Fsc is within 2% of the response at
50 kHz. L PASS: At least 97% attenuation at Fsc.

Transient Response

Pulse to Bar Ratio — 0.99:1.00 to 1.01:1.00.
Ringing: 2% or less. Overshoot: 2% or less. Tilt
(Field Rate Square Wave, Vertical Window, or
25 us Bar): 1% or less of active video.

Gain Range — Input signals between 0.25V
and 2.0V can be adjusted to 140 IRE (NTSC) or
1V (PAL) display.

Maximum Absolute Input Level — +2V (dc
+ peak ac).

Deflection Accuracy

1710B: 1V input for 140 IRE display within 2%.
1711B: 1V input displays 1V within 2%.

Dc Restoration — Dc Restorer Clamp Time:
Back Porch. Low Frequency Response at 50 Hz:
Attenuation of 50 Hz on Input Signal 20% or less.
Blanking Level Shift with 10% to 90% APL
Change: 1% or less of 100% video. Blanking Lev-
el Shift Due to Presence or Absence of Burst: 1%
or less of 100% video.

HORIZONTAL DEFLECTION SYSTEM
Sweep — Sweep will occur in all Horizontal
mode settings with or without synchronization.
Synchronization — Sweep will synchronize to
composite video 0.5V p-p to 2.0 V p-p or to com-
posite sync 143 mV p-p to 8V p-p.
2FLD Sweep Repetition Rate — Equal to
frame rate of applied video or external sync.
2H Sweep Repetition Rate — Equal to half
line-rate of applied video or external sync.
Timing Accuracy — 1 us/div sweep within 2%.
Linearity (1 »8/Division) — Within 2%.
Differential Linearity (1 x8/Division) — Within
3% 0.1 div (0.5 minor div) or less compression or
expansion of a center screen four division signal,
when positioned anywhere horizontally.

Tektronix 17108 “ou

LPUWLH

POWER SOURCE
MAINS Voltage Ranges — 115V (90V to
132V); 230V (200 V to 250 V)
Power Consumption — 25 Watts (85.25 BTU/
hour) maximum.
CALIBRATION SIGNAL
Frequency — 100 kHz +1 kHz.
Amplitude — 1V within 1%.
BURST PHASE INDICATOR

Phase of selected input (A or B) relative to the
stored reference phase is displayed.

ENVIRONMENTAL
Jemperature — Operating: 0°C to +50°C.
Nonoperating: —55°C to +75°C.

Altitude — Operating: To 4500 m, (15,000 ft).
Nonoperating: To 15,000 m, (50,000 ft).

CERITFICATION
Safety — UL-1244, CSA Bulletin 5568, IEC 348.

EMI Compatibility — FCC Rules Part 15 Sub-
part J, (Class A). VDE 0871.5 (Class B).

/o

—

PHYSICAL CHARACTERISTICS

Dimensions mm in
Width 133 52
Height 214 84
Depth 429 16.9
Weight ~ kg L]
Net 36 8.0
ORDERING INFORMATION

When ordering please use exac! nomenclature given
here. The Standard instruments are shipped without
a case or handle. If your application is for bench or
portable use, please order the appropriate enclosure
from the optional accessories list. The 17108 and 17118
are UL recognized components and meet the require-
ments for listing when used in the appropriate enclosure.
These instruments are configured for rackmounting and
are shipped without cases or covers. Order appropriate
optional accessories to configure for bench, rackmount
or portable use

1710B Waveform Monitor (NTSC System
Applications).

Includes: Power cable assembly, instruction manual.
1711B Waveform Monitor (PAL System
Applications).

Includes: Same as 17108.

OPTIONAL ACCESSORIES
Cabinet — Plain. Order 1700F00.

Cabinet — Portable. Order 1700F02.

Side-By-Side Rack Mount — For mounting two half-
racks (1750, 1730, etc), in a standard 19 inch rack.
Order 1700F05.

Blank Panel Adaptor — For the side-by-side rack mount.
Order 1700F06.

Snap-On Front Cover — High impact plastic.
Order 200-1566-00.

Viewing Hood — For high ambient light ervironments.
Order 016-0475-00.

Dc Operation Kit — 12 VDC. Order 1700F10.

Camera — C-5C Option 02 (Regular). C7 Option 03
(Autornatic).

Battery Pack — Requires 1700F03 case 10 mount the
BP1 to the 1710B or 1711B. Order BP1.

Snap Lock Power Cord Kit — North America. Order
040-1185-00. Universal Euro. Order 040-1186-00.

i N

DC INPUT
1170 13V

=

VOLTAGE
RANGE

(\Q‘@\O

o
\®)

26 WATTS MAX
48084z

LINE SEL
SETTING

+ | B

CAUTION

FOR CONTINUED FIRE PROTECTION,
AEPLACE FUSE ONLY WITH 250V 24 F TYPE.
TO AVOID ELECTRICAL SHOCK, THE POWER
CORD PROTECTIVE GAOUNOING CONOUCTOR
MUST BE CONNECTED TO EARTH GROUND.

90-132v
100-280V

9
9
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1710 Rear Panel.
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1720 SERIES VECTORSCOPES
1730 SERIES WAVEFORM MONITORS

1730 Waveform Monitor — Simultaneous Channel A and B Display.

1720 Series Vectorscopes
1730 Series Waveform Monitors

Performance and Economy

Complete Line Select

Simultaneous Channel A & B Display

Dual Filter Display

One-Button Front Panel Recall

Differential Phase and Gain Measurement

Stereo Audio Phase Measurement

RGB/YRGB Display Capability

Vector Center Dot Clamping

Parallax-Free Internal Graticules

Portable DC Power and Battery Available

Remote Control Capability

Available in NTSC and PAL Standards

The Tektronix 1730 Series Waveform Monitors
and 1720 Series Vectorscopes provide a new
dimension in television signal monitoring for
both NTSC and PAL applications. These
versatile new instruments are light weight,
half-rack width, and have bright CRTs for
comprehensive video signal monitoring. Both
instruments exceed normal monitoring
capabilities. Their unique features make them
even more powerful when operated in
tandem. Each monitor has its own advanced
feature set and the proven 1700 Series family
performance to provide more monitor for the
money. These new monitors do the job faster,
better and easier at a new low price.

Complete Line Select

The 1730 Series Waveform Monitor has full
frame line select, with alpha-numeric readout
that can be tracked by the 1720 Series
Vectorscope when in Auxiliary mode. Any

one or two lines of the entire frame can be
selected and displayed, or the same line(s) in
both fields can be viewed at one time. An
intensified zone in the two-field sweep and on
the picture monitor output signal indicates the
location of the line selection. In addition, any
successive 15 lines can be overlayed for
camera and VTR adjustments.

Simultaneous Channel A and B Display
These new instruments have state-of-the-art
microprocessor front panel control. They are
operator-friendly and provide new features in
half-rack waveform monitors or vectorscopes.
Both the 1730 Series Waveform Monitor and
the 1720 Series Vectorscope have dual chan-
nel display capability, allowing both input
channels to be displayed on the CRT
simultaneously.

Dual Filter Display

The 1730 (NTSC) and the 1731 (PAL)
Waveform Monitor include dual filter display,
which provides low pass and flat information
in the same display. The 2-Field and 2-Line
Display Modes have the Low Pass Filter
applied to the left half of the trace. In the
1-Line Mode, the two signals are overlayed.
These filter modes can also be used indepen-
dently. Both versions of the 1730 Series have
chroma filtters centered around the subcarrier
frequency.

One-Button Front Panel Recall

Once the front panel has been set upin a fre-
quently used mode, the configuration can be
stored for later, one-button recall. in addition,
when the 1720 is used in tandem with the
1730, it will respond to this Store/Recall opera-
tion. Up to four operator-selected front panel
configurations can be stored from the front
panel. Four other front panel configurations
are factory-programmed settings and are
accessible from the Remote Control interface.

Differential Phase and Gain
Measurements

The 1720 Series Vectorscope graticule has
scales for measuring Differential Phase and
Gain. The Differential Phase scale has

1720 Vectorscope — Vector and Stereo Audio Dual Display Mode.

markings at 2° intervals. The Differential Gain
scale has markings at 5% intervals. For even
greater precision, the 1720 and 1730 Series
can be coupled for differential phase
measurements using the field or line sweep
on the 1730 Series Waveform Monitor. The
Waveform Monitor Chroma filter can be used
for differential gain measurements.

Stereo Audio Phase Measurements

Balanced inputs for the X Y mode are
available on the 1720 Series Vectorscope
through a separate input connector. This
mode is particularly useful for evaluation of
stereo audio with a special X Y graticule scale
for both amplitude and phase measure-
ments. X Y measurements can be displayed
individually or in combination with a vector
display. Thisinput can also be used for other
applications where X Y monitoring is useful.

RGB-YRGB

The Waveform Monitor can display RGB or
YRGB. The RGB/YRGB staircase input is
through a rear panel connector.

Vector Center Dot Clamping

These new Vectorscopes employ center dot
clamping in Vector mode for easy detection
of residual subcarrier on the signal. In addi-
tion, with no signal present, the center dot
automatically dims prolonging the CRT life.

Parallax-Free Internal Graticules

Both instruments utilize post-accelerated,
mesh-type CRTs equipped with internal
graticules to provide parallax-free displays.
Variable, evenly-illuminated scales, along with
molded bezels, make waveform photography
a snap.
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1720 SERIES VECTORSCOPES

1730 SERIES WAVEFORM MONITORS

Line Select Test Signal Display.

Portable DC Power

In addition to being ideal for camera control
units and video tape recorders, these instru-
ments can be equipped with cabinet and
field upgrades allowing them to operate from
a 12 Vdc source for portable operation. They
can be used with the Tektronix BP1 or other
12 V supply. Coupling this dc operation with
their light weight (about 9 pounds, including
cabinet), low power consumption, and com-
pact size make these instruments well suited
for use on a portable production cart.

Remote Control

Internal front panel presets, RGB/YRGB
enable, along with front panel recall/setup
can be accessed through the Waveform
Monitor Remote connector.

Available in NTSC and PAL
Both the 1730 Series and the 1720 Series are
available in either NTSC or PAL versions. The
1721 Vectorscope and the 1731 Waveform
Monitor are the PAL versions.

1730 CHARACTERISTICS

1730 and 1731 WAVEFORM MONITOR
Signal input (video and external reference) —
Return loss: > 40 dB, 50 kHz to 6 MHz, power on
or off. Maximum input: +5 Vdc + peak ac. Loop-
through isolation: >80 dB at Fge. Channel isola-
tion: >50 dB at Fgc. Impedance: >15 k.

—

1721 PAL Vector Display.

Vertical deflection — Deflection factor: Within 1%
of 1V, Galn range: Input signals between 08 V and
2V can be adjusted to a 1V display; (160 mV and
400 mV for X5 gain). Position range: 1V signal can
be positioned so that peak white and sync tip can
be placed at blanking level regardless of galn
range.

Frequency response — Flat: 50 kHz to 6 MHz
within 2% (X1), within 5% (X5). Low pass: 40 dB at-
tenuation at Fg¢. Low pass response within 1% of
flat response. Chroma: Nominal bandwidth
1 MHz, 2X Fgc attenuation >20 dB. Chroma
response within 1% of flat response.

Transient response — Preshoot: <1%. Over-
shoot: <2%. Ringing: <2%. Tilt: <1%. Pulse-to-
bar ratio: 099:1 to 1.01:1.Differential gain — <1%.

DC restoration — Clamp time: Back porch. Fre-
quency response: Attenuation of 60 Hz on input
signal, slow mode — < 20%; fast mode — >90%.
Blanking level shift: A 10% to 90% APL change will
cause <1% of blanking level shift. Presence or
absence of color burst will cause <1% of blank-
ing level shift.

PIX MONitor OUTput — Frequency response:
50 kHz to 6 MHz within 3%. Differential gain: <1%.
Differential phase: <1%. DC level on output:
<05 Vinto 75 ohms load. Intensification (brightup):
180 mV dc offset on select lines. Output im-
pedance: 75 ohms nominal. Return loss: >30 dB,
50 kHz to 6 MHz. Input to output (PIX MON) gain
ratio luminance: 1:1 +5% at 15 kHz.
Calibrator — Frequency: 100 kHz +0.1 kHz.
Timing accuracy: 10 ps, 001 gs. Amplitude:
1V, £1%.

1721 Stereo Audio with = 10° phase efror.

Horizontal deflection system — Sweep: Sweep
will occur with or without input signal. 1-Line repeti-
tion rate: Equal to applied line rate, magnification
equals 0.2 ps/div. 2-Line repetition rate: Equal to half
applied line rate, magnification equals 1 ps/div.
2-Field repetition rate: Equal to applied frame rate,
magnification equals approximately X25. Timing
acocuracy: 1 gs/div. within 2%. 0.2 ps/div. within 3%.
Linearity: Within 2%. Differential linearity: Within
2%. Sweep magnification registration: Magnifica-
tion occurs about the center of the screen. Position
range: Any portion of a synchronized video sweep
can be positioned on screen in all sweep modes.

Synchronization — Internal: Composite video or
black burst with sync +6 dB of nominal. External:
Sync amplitude of 143 mV to 4 V. Remote sync: 2.0
to 5.0 V square wave or 40 V comp sync (sync
polarity can be internally inverted). RGB/YRGB:
Repetition rate: Field rate and line rate with
magnification of X25 and X10, respectively. Sweep
length: 3-Step (RGB) — 3.4 to 4.1 divs.; 4-Step
(YRGB) — 2.5 to 3.1 divs.

1720 and 1721 Vectorscope
Signal input (video and external reference) —
Return loss: >40 dB, 50 kHz to 6 MHz, power on
or off, Maximum input: +5 Vdc + peak ac. Loop-
through isolation: >70 dB at Fgc. Channel isola-
tion: >70 dB at Fgc. Impedance: >15 kohms.

Chrominance bandwidth — Upper: -3 dB
point, Fgc +500 kHz, +100 kHz. Lower: -3 dB
point, Fgc —500 kHz, +100 kHz. Vector phase
accuracy: Within 1.25° Vector gain accuracy:
Within 2.5%, typical. Quadrature phasing: Within
0.5°, typical.
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TEK 1720 SERIES VECTORSCOPES
1730 SERIES WAVEFORM MONITORS

Subcarrier regenerator — Pull-in range: Fgc
+50 Hz. Pull in time: Within 1 second. Phase shift
with subcarrier frequency change: 2° +50 Hz.
Phase shift with burst amplitude change: <2° with
16 dB change from nominal. Phase shift with input
channel change: <0.5° Phase change with
variable gain control: +1° Phase control range:
360° continuous rotation. Burst jitter: <0.5°, Display
differential phase and gain: +1° and +1%. Center
dot clamp stability: <0.4 mm spot movement.
Synchronization — Internal: Composite video
with sync +6 dB of nominal. External reference:
Composite video or CW subcarrier.

X'Y mode — Input: Differential, dc coupled. Input
amplitude: 2to 9 V p—p, adjustable full scale deflec-
tion 0 dBmto +12 dBm for 600-Ohm system, fac-
tory set to 0 dBm. Maximum input: +15 V peak
signal + dc. Frequency response: Dc to 500 kHz
(dc to 100 kHz high-gain mode). X and Y phase
match: Less than a trace width separation at
20 kHz.

1720, 1721, 1730, and 1731

Specifications — CRT viewing area: 80 x 100
mm. Trace rotation: 8° range, typical. Graticule:
Internal scale with variable illumination.
Power source — Mains voltage ranges: 115 V,
90-132 V. 230 V, 200-250 V. Mains frequency range:
48 Hz to 66 Hz. Power consumption: 25 watts (85
BTU/HR) maximum. Battery operation: 12 Vdc
(when 1700F10 is field installed).

ENVIRONMENTAL
Temperature non-operating — —~55°C o +75°C.
Temperature operating — 0°C to +50°C.
Altitude non-operating — To 18,000 M (50,000
feet).
Altitude operating — To 5500 M (15,000 feet).
Shock — Non-operating: 30 g's, ¥2 sine, 11 ms
duration, 3 shocks per surface (18 total).
Transportation — Qualified under NTSC Test
Procedure 1A, Category If (30-inch drop).

CERTIFICATION
Safety — UL-1244. Factory Mutual-3820. CSA
Bulletin 556B. IEC 348.
EMI compatibility — FCC Rules, Part 15, Subpart
J, Class A, VDE 08715 (Class B).

PHYSICAL CHARACTERISTICS
Dimensions mm in
Height 133.4 5.25
Width 2159 85
Length 460.4 18.125
Weight (approximate) kg b
Net 38 8.5

INCLUDED ACCESSORIES

Instruction manual; Power cable assembly; Spare fuse; Remote
control mating connector; Auxiliary control cable (1720 series only).
OPTIONAL ACCESSORIES

Cabinets — Plain (painted silver grey) Order 1700F00

Cabinets — Portable (including handle and feet, painted siiver
grey) Order 1700F02.

Side-by-side rack adapter — Order 1700F05
Blank half-rack width panel — Order 1700F06
DC power converter (kit) — Order 1700F10
Battery pack — Order BP1

Cameras — Order C5C Opt. 02; C7 Opt. 03
Viewing hood — Order 016-0475-00

Snap-on Front Cover — Order 200-1566-00

ORDERING INFORMATION
The standard instruments are shipped without a case or
handle. If your application i bench or portable use,
please order the appropriate ¢ re from the optional

accessories list. The 1720, 1721, 1730 and 1731 are UL-
recognized components and meet the requirements for
listing when used in the apq'_opriale enclosure.

1720 Vectorscope (for NTSC system applications)
1721 Vectorscope (for PAL system applications)
1730 Waveform Mon I or (for NTSC system

applications)
1731 Waveform Monitor (for PAL system
applications)

PORTABLE DC POWERED APPLICATIONS
17XX (from above) plus 1700F10 DC Power Con-

verter, 1700F02 Portable Cabmet and BP1 Battery
Pack

Humlidity — Meets Tektronix Standard
062-2847-00.
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WAVEFORM/
VECTOR MONITORS

1741 Waveform/Vector Monitor with optional canying case and batltery pack.

1 740 Series Waveform/Vector Monitors
Two Instruments in One

Optional Dc Power Capability

Bright CRT Display

R-Y (V-Axis) Mode

VITS Monitoring

RGB/YRGB Display Capability

Remote Control Capability

Available in NTSC, PAL, and PAL-M

Similar to the 528A and 1420 Series prod-
ucts, the 1740 Series provides all the basic
waveform monitoring and vectorscope func-
tions, but in a single, compact package. In
addition, the 1740 Series adds dc power op-
eration (optionally), single line vertical inter-
val display which is intemally preset, an
R-Y/sweep mode for differential phase mea-
surements, and remote control of
waveform/vector mode and most of the
front panel sweep and vertical amplifier re-
sponse functions.

The 1740's half rack width package allows
easy instaliation where space and power re-
quirements are important considerations.
The 1740 is mechanically compatible with
the 528A, 17108, 1420 and 1750 Series
instruments.

Typical applications include video signal
monitoring in VTR bridges, camera control
units, production switcher consoles, and in
mobile vans and field productions.

Optional Dc Power
Capability

Two instrument op-
tions provide a dc In-
put for powering the
monitor from a 12 voit
dc power source. Op-
tion 07 provides the
dc capability. Op-
tion 11 provides the
dc capability and in-
cludes a portable
case and the
BP1 Battery Pack as
the power source.
The BP1 quickly and
securely mounts to
the bottom of the por-
table case. Total
package weight of
the instrument with
the BP1 mounted is
approximately 13.6 kg
(30 Ib).

A 1740 Series instru-
ment will operate
from a BP1 for at
least two hours before recharging is re-
quired. Spare BP1 Battery Packs are avail-
able as optional accessories.

Bright CRT Display

The bright CRT display permits use of the
1740 Series in high ambient light conditions,
such as those encountered in field produc-
tion applications. Brightness remains high in
the 1 us and 0.5 us magnified sweep
speeds, thus enhancing the 1740's use in
system phasing applications. The intemal
waveform graticule and the extemal vector
graticule are independently illuminated. A
parallax free composite internal graticule, in-
cluding both the waveform and vector fea-
tures, is available (Option 06).

R-Y (V-Axis) Mode

The demodulated chrominance may be dis-
played with a horizontal sweep using the
R-Y mode for NTSC signals or the V-axis
mode for PAL or PAL-M signals. When the
burst is phased properly in the vector mode,
the R-Y mode displays the chrominance de-
modulated on the R-Y axis (V-axis in PAL
systems). There are differential phase mark-
ings on the right side of the vector graticule
that are calibrated for use in this mode. Dif-
ferent sweep speeds may be used to exam-
ine differential phase as a function of time.

VITS Monitoring

VITS (Vertical Interval Test Signais) or ITS
(Insertion Test Signals) can be monitored in
all modes. Each instrument model is inter-
nally set for a particular line. The 1740 is set
to display line 19, usually occupied by the

Tektronix TAS Dt

VIRS. The 1741 is set to line 17/330, and the
1742 to line 17/280. The 1740 may be reset
for any line from 6 through 36, the 1741 from
line 3/316 through 33/346, and the 1742 from
line 3/266 through 33/296.

RGB/YRGB Display

Facilities for a parade display of camera
RGB signals are included in all 1740 Series
instruments. The monitor's REMOTE con-
nector accepts the required enable and
three-step staircase signals from the cam-
era. An internal jumper change permits dis-
play of a YRGB parade signal.

Remote Control Capability

Remote control of input channel selection,
mode, sweep speeds, and vertical amplifier
filters is available through a rear panel con-
nector. The remote function is useful for
VTR applications.

CHARACTERISTICS
ELECTRICAL SPECIFICATIONS
VERTICAL WAVEFORM MODE

Deflection Factor

1740: 140 IRE display within 1% with 1V input.
1741/1742: 1V display within 1% with 1V input.
Variable Gain Range

1740:; Input signals between 0.7 V and 2 V can be
adjusted to 140 IRE display.

1741/1742: Input signals between 0.7V and 2V
can be adjusted to 1V display.

Maximum Absolute Input Level — +2V (dc
<+ peak ac).

Video Input Return Loss — At least 40 dB from
50 kHz to 6 MHz.

FREQUENCY RESPONSE
FLAT — £ 2% from 50 kHz to 6 MHz. +5% from
6 MHz to 8 MHz.
IRE — (1740) Conforms to IEEE Standard 205.
Response at 15 kHz does not vary between FLAT
and IRE by more than 1%.

LUM — (1741/1742) <3dB down at 1MHz,
>40 dB down at 4.43 MHz, response at 15 kHz
does not vary between FLAT and LUM by more
than 1%.

CHROMA — (1740/1742) Response at 3.58 MHz
does not vary between FLAT and CHROMA by
more than 1%.

Lower. —3dB point at 283 MHz to +0.15 MHz.
Upper: —3 dB point at 4.33 MHz to +0.15 MHz.
Attenuation at 7.2 MHz: >25dB.

CHROMA (1741) — Response at 4.43 MHz does
not vary between FLAT and CHROMA by more
than 1%.

Lower. —3 dB point at 3.68 MHz to +0.15 MHz.
Upper: —3 dB point at 5.18 MHz to +0.15 MHz.
Attenuation at 8.9 MHz: >25 dB.

1"
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TE K 1740

SERIES
RESPONSE DISTORTIONS

Preshoot — 1% or less.
Pulse-to-Bar Ratio — 0.99:1 to 1.01:1.
Overshoot — 2% or less.
Ringing — 2% or less.
Tilt (Field Rate Squarewave, Vertical Win-
dow, or 25 us Bar) — 1% or less.
Differential Gain — Displayed differential gain
is 1% or less with 10% to 90% APL changes.

VIDEO OUTPUT
Frequency Response — 50 kHz to 6 MHz, with-
in 3% of response at 50 kHz.
Dc Level on Output — 0.5V or less into 75Q
load.

Output Impedance — 75 Q.
Return Loss — At least 30 dB, 50 kHz to 6 MHz.

DC RESTORATION
Dc Restorer Clamp Time — Back porch (inter-
nally selectable to sync tip).
Low-Frequency Response at 60 Hz — Atten-
uation of 60 Hz or input signal: 20% or less.
Blanking Level Shift with APL Change
1740: APL changes from 50% to either 10% or
90% will cause blanking level shift of 1 IRE unit or
less.
1741/1742: APL changes from 50% to either 10%
or 90% will cause blanking level shift of 7.2 mV or
less.

CALIBRATOR SIGNAL
Frequency — 100 kHz, +0.1 kHz. Synchronizes
in 2H and 1H sweep, providing reference for
sweep and magnifier calibration.

Amplitude — 1V display within 0.5%.

HORIZONTAL DEFLECTION SYSTEM
Timing Accuracy — 1 us/div sweep within 2%.
0.5 us/div sweep within 3%.

Linearity — 1 us/div and 0.5 us/div within 2%.

SYNCHRONIZATION REQUIREMENTS
Internal References
1740: Composite video or black burst with sync
and burst ampiitudes 40 IRE to +6 dB.
1741/1742: Composite video or black burst with
sync and burst amplitudes 300 mV to +6 dB.
External References — Waveform Mode: Sync
amplitude between 143 mV and 4 V will synchro-
nize sweeps.
Vector Mode
1740: Composite video or black burst with sync
and burst amplitudes 40 IRE to +6 dB.
1741/1742: Composite video or black burst with
sync and burst amplitudes 300 mV to +6 dB.

12

EXTERNAL REFERENCES INPUT
Dc Input Impedance — > 15 kQ.
Return Loss — At least 40 dB from 50 kHz to
6 MHz.

RGB/YRGB MODE
Will display either a 3-step or 4-step RGB/YRGB
display.
Staircase Amplitude — A 10 V input will result
in a horizontal display of 9 divisions + 1.4 major
divisions.
Maximum Operating Staircase Signal Volt-
age — 12V p-p ac component. Signal voltage
not to exceed + 12V dc + peak ac.

VECTOR MODE
Chrominance Bandwidth
Upper: —3 dB point Fsc +500 kHz + 100 kHz.
Lower: —3 dB point Fsc —500 kHz + 100 kHz.
Vector Phase Accuracy — Within 1.2§
degrees.
Vector Gain Accuracy — 1740: Within 1.25 IRE.
1741/1742: Within 1.25%.

Quadrature Phasing — Within 0.5 degrees.
SUBCARRIER REGENERATOR

Pull-In Range — 1740: Within 50 Hz of Fsc.
1741/1742: Within 10 Hz of Fsc.

r
@ .
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[SETTING] RANGE 250
50W MA X 100V 90 110V 06AT
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Phase Shift with Subcarrier Frequency
Change — 1740: Within 0.5 degrees from Fsc to
(Fsc +50 Hz), or Fsc to (Fsc —50 Hz).
1741/1742: Within 0.5 degrees from Fsc to (Fsc
+ 10 Hz), of Fsc to (Fsc — 10 Hz).

Phase Shift with Burst Amplitude Change —
Within 2 degrees from nominal burst amplitude to
+6dB.

Phase Shift with Reference Switched Be-
tween Internal and External References —
Within 0.5 degrees.

Phase Shift with Input Channel Change —
Within 0.5 degrees.

Phase Shift with X5 Gain — Within 2 degrees.
Phase Shift with Variable Gain — Within 1 de-
grees as gain is varied from +3 dB to —6 dB.
Phase Control Range — 360 degrees continu-
ous rotation.

DISPLAY CHARACTERISTICS
Differential Phase — Within 1 degree.
Differential Gain — Within 1%.

Variable Gain Range — 1740: Input subcarrier
signais between 28 IRE and 140IRE can be ad-
justed to normal burst vector length.
1741/1742: Input carrier signals between 210 mV
and 1.0 V can be adjusted to normal burst vector
length.
CRT DISPLAY
CRT Viewing Area — 80 mm x 100 mm.
Accelerating Potential — Nominally 15 kV.
GRATICULE
Waveform — Intemal, variable illumination.
Vector — External, variable illumination. Numi-
nated with VECTOR or R-Y mode selected.
POWER SOURCE
Mains Voltage Ranges — 100V (90V to
100 V), 120V (108V to 132V), 220V (200V to
242 V), 240 V (218 V to 250 V).
Mains Frequency Range — 48 Hz to 66 Hz.
Power Consumption — 50 W maximurn in ac.
30 W nominal in dc.

DC BATTERY OPERATION (OPTION 07)
Voltage Input Range — 11V to 16 V.
Over Voltage and Polarity Reversal Protec-
tion — Fuse blows if >20 V dc or opposite polar-
ity is applied to the dc INPUT.
Under Voitage Protection — Instrument shuts
down when battery voltage (under load) is below
9V.
Battery Current — 3.5A or less at 12V,

ENVIRONMENTAL
Temperature — Operating: 0°C to +50°C.
Nonoperating: —55°C to +75°C.

Altitude — Operating: 4500 m (15,000 ft). Non-
operating: 15000 m (50,000 ft).

CERTIFICATION
Safety/EMC — UL 1244.

PHYSICAL CHARACTERISTICS
Dimensions mm n
Width 218 85
Height 133 5.3
Depth 460 18.1
Weight kg ®»
Net 8.2 188
Battery Pack 13.6 30.0

ORDERING INFORMATION

These instruments are configured for rackmounting and
are shipped without cases or covers. Order
options or optional accessories to configure for bench or
portable use. Option 06 is recommended.
1740 Option 01 Waveform/Vector Monitor
(NTSC Applications).
1741 Option 01 Waveform/Vector Monitor
(PAL Applications).
1742 Option 01 Waveform/Vector Monitor
(PAL-M Applications).

OPTIONS
Option 08 — (Composite internal graticule, waveform
and vector.)
Option 07 — (Adds dc power operation capability,
must be installed during manufacture.)

Option 11 — (Portable camying case, dc power opera:
tion, and a BP1 Battery Pack.)

OPTIONAL ACCESSORIES

Battery Pack — Requires 1700F03 case to mount the
BP1 to the 1740 or 1741. Order BP1.

Cabinet — Aluminum, no handle or feet. Order 1700F00.
Cabinet — Painted, with handle and feet. Order 1700F02.

Side-By-Side Rack Mount — For mounting two half-
racks (1750, 1730, etc) in a standard 19 inch rack. Order
1700F05.

Blank Panel — For one half of the side-by-side rack
mount. Order 1700F06.

Snap-On Front Cover — High impact plastic. Order
200-1566-00.

Viewing Hood — For high ambient light environments.
Order 016-0475-00.

Camera — Use C-30 Option 01 with adaptor
016-0269-03, or C-5C Option 02 or 04, or standard C-4.

MAINTENANCE ACCESSORIES
Extender Board — 64 pin. Order 670-7980-00.
Extender Cable — Order 670-0709-00.

Deflecton Leads Extender Cables — (Order four each)
Order 196-0939-00.

13
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1750 Waveform/Viector Monitor—Dual Fitter/Simultaneous Display.

1750 Series Waveform/Vector Monitors
Two Instruments in One

SCH Phase and Color Framing

R-Y (V-Axis) Mode

RGB/YRGB Mode

Remote Control Capability

The Tektronix 1750 Series offers compre-
hensive monitoring and measurement of
television signals, including SCH phase and
color framing, in one compact unit. While
similar in appearance to the 1740 instru-
ments, the 1750 has enhanced performance
in each of its operating modes.

The unique SCH phase display presents
horizontal sync timing relative to reference
subcarrier (burst) for verification of signal
format and color framing. This mode en-
ables easy analysis and monitoring of these
important characteristics of the television
signal, a task which previously required
complex techniques, highly skilled operators
and/or additional instrumentation. The
1750's SCH phase and color frame displays
are derived from the standard composite
signals. No extra pulses or added signal de-
tails are required.

The 1750’s SCH capability makes it particu-
larly valuable in production and editing envi-
ronments where maintenance of SCH phase
and color frame are critical considerations.
Applications include VTR bridges, camera
control units, switcher consoles, master
control, mobile and field production units,
and in maintenance operations supporting
any of these areas.

The 1750's half-rack package allows easy
installation in environments where space
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and power requirements are important con-
siderations. The 1750 is mechanically com-
patible with 528A, 17108, 1420, and 1740
Series Tektronix instruments.

Waveform Mode

The waveform mode vertical response is
controlled by selectable flat, chroma, and
luminance (IRE) filters. A backporch slow
clamp is controllable from the front panel.
An internal jumper reprograms the clamp
timing for sync tip operation.

The 1750 has pushbutton selection of H, 2H,
V, and 2V horizontal sweeps. A magpnifier
provides calibrated sweep speeds of
1 us/div, and 0.2 us/div at the line display
rates, and about 20X magpnification of the
vertical rate display. The faster sweep
speeds are useful for determination of hori-
zontal blanking, pulse widths, risetimes, and
other timing details of the signal, while the
magnified vertical sweep allows viewing of
the vertical blanking interval.

The internal calibrator signal in the 1750 is
useful for verification of both video ampli-
tude and sweep timing calibration. Crystal
control of the calibrator waveform provides
an accurate 1V p-p squarewave and 10 us
timing interval.

The sweeps may be locked to the selected
signal (A or B input), or to a separate exter-
nal reference input. The horizontal rate
sweeps may be triggered by the selected
source (which presents a stable display in
the presence of sync jitter) or may be AFC
controlled (which displays sync jitter for
analysis). Use of the AFC sweep repositions
the H sweep for more convenient timing
measurements.

The 1750 Series has front panel line and
field selection, LED readout of the selected
line number, and a video output with a

strobe pulse on the displayed line. The 1750
(NTSC) will display line 8 thru 23 of either
monochrome field (color fields 1,3 or fields
24). The 1751 (PAL) will display lines 6 thru
21 or 319 thru 334. The line selection range
may be extended to any line of the frame by
the use of rear panel remote control input in
conjunction with the front panel controls.

The line selection function is operational in
waveform, R-Y, and vector modes. These
features provide convenient in-service moni-
toring or measurement of field blanking in-
terval test or data signals.

R-Y (V-Axis) Mode

In this mode the display is similar to a wave-
form display with the demodulated chromi-
nance signal on the vertical axis and the se-
lected sweep on the horizontal axis. Any
demodulation axis may be set with the
phase control; properly setting the display
of burst in the vector mode will ensure R-Y-
axis decoding when the R-Y mode is
selected.

There are differential phase markings on the
graticule for use in this mode. Resolution of
differential phase error is about twice that of
vector measurement techniques, and the
displayed errors may be comelated with
time and luminance amplitude by using
modulated staircase or modulated ramp
test signals.

SCH Phase Mode

This display is a combination of the burst
vectors of the vector display and a bright
dot on the outer degree circle of the vector
graticule. The position of this "sync dot”
around the circle represents the timing
(phase) of the horizontal sync edges relative
to the reference subcarrier. An individual
signal may be analyzed for proper format
(for proper SCH phase) without any addi-
tional reference.

Since it is possible for two signals to be
properly formatted but not properly timed to
each other (i.e., a color framing ermor exists),
the 1750 has provision for using an external
reference input for its subcarrier phase ref-
erence. When the external reference mode
is used, the display shows the burst phase
and sync timing of the selected signal rela-
tive to the burst of the reference signal, si-
multaneously indicating the SCH phase of
the selected input signal and its color frame
relative to the external reference signal.

System Timing

Complete system timing on one display is
possible with the simultaneous display
mode. The SCH, burst phase and horizontal
sync are time shared for simultaneous view-
ing, making system timing a one step
operation.

Dual Filter Display

The dual filter display mode allows both ful
bandwidth and IRE/LUM displays to be
viewed simultaneously for live video level
monitoring and camera set up.



Signal Monitors

TEK

1750
SERIES

CHARACTERISTICS
VERTICAL WAVEFORM MODE

Deflection Factor
1750: 1V input for 140 IRE display within 1%.
1751: 1V input displays 1V within 1%.
Gain Ranges — Input signals between 0.7V
and 2 V can be adjusted to 140 IRE (NTSC) or 1V
(PAL) display.
Maximum Absolute Input Level — +2V (dc
+ peak ac).

FREQUENCY RESPONSE
Flat — +2% from 50 kHz to 6 MHz. +5% from
6 MHz to 8 MHz.

IRE — (1750) Conforms to IEEE Standard 205.
Response at 15 kHz does not vary between FLAT
and IRE by more than 1%.

LUM — (1751) <3dB down at 1 MHz, >40dB
down at 4.43 MHz, response at 15 kHz does not
vary between FLAT and LUM by more than 1%.
CHROMA — (1750) Response at 3.58 MHz does
not vary between ALAT and CHROMA by more
than 1%. Lower: —3 dB point at 2.83 MHz
+0.15 MHz. Upper: —3dB point at 4.33 MHz
+0.15 MHz. Attenuation at 7.2 MHz >25 dB.
CHROMA — (1751) Response at 4.43 MHz does
not vary between FLAT and CHROMA by more
than 1%. Lower: —3 dB point at 3.68 MHz
+0.15MHz. Upper: —3dB point at 5.18 MHz
+0.15 MHz. Attenuation at 8.9 MHz >25 dB.

RESPONSE DISTORTION
Preshoot — 1% or less.
Pulse-to-Bar Ratio — 0.99:1 to 1.01:1,
Overshoot — 2% or less.
Ringing — 2% or less.
Tilt (Field Rate Squarewave, Vertical Win-
dow, or 25 us Bar) — 1% or less.

Differential Gain — Displayed differential gain
is 1% or less with 10% to 90% APL changes.

PIX MON OUTPUT
Frequency Response — 50 kHz to 6 MHz, with-
in 3% of response at 50 kHz.
Dc Level on Output — 0.5V or less into 75Q
load.

Output Impedance — 75 Q.
Return Loss — At least 30 dB, 50 kHz to 6 MHz.

DC RESTORATION
Dc Restorer Clamp Time — Back Porch (inter-
nally selectable to Sync Tip).
Low-Frequency Response at 60 Hz — Atten-
uation of 60 Hz on Input Signal: 20% or less.
Blanking Level Shift with 10% to 90% APL
Change
1750: APL changes from 50% to either 10% or
90% will cause blanking level shift of 1IRE unit
(7mV) or less. 1751: APL changes from 50% to
either 10% or 90% will cause blanking level shift
of 7.2mV or less.

CALIBRATOR SIGNAL
Frequency —— 100 kHz, +0.1 kHz. Synchronizes
in 2H and 1H sweep, providing reference for
sweep and magnifier calibration.

Timing Accuracy — 10 us, £ 10ns.
Amplitude — 1V within 0.5%.

HORIZONTAL DEFLECTION SYSTEM
Sweep — Sweep will occur in all horizontal
mode settings with or without synchronization.

Timing Accuracy — 1 us/div sweep within 2%.
0.2 us/div sweep within 2%.

Linearity — (1 us/div and 0.2 us/div) within 2%.

SYNCHRONIZATION REQUIREMENTS
Internal References — SCH Mode: Composite
video or black burst with sync and burst ampli-
tudes 286 mV, (300 mV) +3dB. Other Modes:
Composite video or black burst with sync and
burst amplitudes 286 mV, (300 mV) +6 dB.
External References — Waveform Mode Sync
amplitude between 143 mV and 4 V will synchro-
nize sweeps.

Vector Mode — Composite video or black burst
with sync and burst amplitudes 286 mV, (300 mV)
+6dB.

External References Input — Dc Input Imped-
ance: >15kQ. (Unterminated). Return Loss
(75 Q): >40 dB from 50 kHz to 6 MHz.

RGB/YRGB MODE
Will display either a 3-step or 4-step RGB/YRGB
display.
Staircase Amplitude — A 10V input will result
in a horizontal display of 9 divisions + 1.4 major
divisions.
Maximum Operating Staircase Signal Voit-
age — 12V p-pac component. Signal voltage
not to exceed * 12V Dc plus peak ac.

VECTOR MODE
Chrominance Bandwidth — Upper: —3dB
Point Fsc +500 kHz, + 100 kHz.
Lower: —3 dB Point Fsc —500 kHz, + 100 kHz.
Vector Phase Accuracy — Within 1.25°.
Vector Gain Accuracy — 1750: Within 1.25 IRE.
1751: Within 2.5%.

Quadrature Phasing — Within 0.5°.

SCH MODE
Accuracy — Absolute: +5° phase at 25° C.
Relative: +2°. Acquisition Time: <1s.

SUBCARRIER REGENERATOR
Pull-in Range — 1750: Within 50 Hz of Fsc.
1751: Within 10 Hz of Fsc.

Phase Shift with Subcarrier Frequency
Change — 1750: Within 0.5° from Fsc to (Fsc
+50Hz), or Fsc to (Fsc —50Hz). 1751: Within
0.5° from Fsc to (Fsc +10Hz), or Fsc to (Fsc
—10Hz2).
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Phase Shift with Burst Amplitude Change —
Within 2° from nominal burst amplitude to +6 dB.
Phase Shift with Reference Switched Be-
tween Intermnal & External References —
Within 0.5°.
Phase Shift with Input Channel Change —
Within 0.5°.
Phase Shift with X5 Gain — Within 2°.
Phase Shift with Variable Gain — Within 1° as
gain is varied from +3dB to —6dB.
Phase Control Range — 360° continuous
rotation.
DISPLAY CHARACTERISTICS
Ditferential Phase — Within 1°.
Differential Gain — Within 1%.
Variable GAIN Range — Input subcarrier sig-
nals between 210 mV and 1.05 V can be adjusted
to normal burst vector length (may be extended
10 43 mV via X5 gain).
CRT DISPLAY
CRT Viewing Area — 80 mm x 100 mm.
Graticule — Dual internal, variable SCALE
illumination.
POWER SOURCE
Mains Voitage Ranges — 115V (0V to
132 V), 230 V (200 V to 250 V).
Mains Frequency Range — 48 Hz to 66 Hz.

Power Consumption — 48 W (163 BTU/r)
maximum.

16

ENVIRONMENTAL
Temperature — Operating: 0° C to +75° C.
Nonoperating: —55° C to +75° C.

Altitude — Operating: To 4500 m (15,000 ft).
Nonoperating: To 15 000 m (50,000 ft).

CERTIFICATION
Safety/EMC — UL 1244. Factory Mutual-
3820. CSA Bulletin 556B. IEC 348.
FCC EMC Compatibility — (FCC Rules
Part 15 Subpart J, Class A). VDE 0871.5
(Class B).

PHYSICAL CHARACTERISTICS
Dimensions mm n
Width 216 85
Height 133 53
Depth 460 18.2
Weights kg b
Net 8.0 18.0

ORDERING INFORMATION

These instruments are configured for rackmounting and
are shipped without cases or covers. Order appropriate
options or optional accessories to configure for bench or
portable use.

1750 Waveform/Vector Monitor (NTSC
Applications).

1751 Waveform/Vector Monitor (PAL
Applications).

OPTIONAL ACCESSORIES
Cablnet — Aluminum, no handle or feet. Order 1700F00.
Cabinet — Painted, with handle and feet. Order 1700F02.

Side-By-Side Rack Mount — For mounting two half-
racks (1750, 1730, etc) in a standard 19 inch rack. Order
1700F05.

Blank Panel — For one helf of the side-by-side rack
mount. Order 1700F06.

Snap-On Front Cover — High impact plastic. Order
200-1566-00.

Viewing Hood — For high ambient light environments.
Order 016-0475-00.

Camera — Use C-30 Option 01 with adaptor
016-0269-03, or C-5C Option 02 or 04, or standard C-4.

MAINTENANCE ACCESSORIES
Extender Board — 64 pin. Order 670-7980-00.
Extender Board — 32 pin. Order 670-7981-00.
Extender Cable — Order 670-0709-00.

Deflecton Leads Extender Cables — (Order four each)
Order 196-0939-00.
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1485R Option 01 PAL/NTSC Dual Standard Waveform Monitor (Rackmount)

1 480 Series Waveform Monitors

Bright CRT Especially Suitable
for Vertical Interval Testing

Advanced Measurement Modes

Amplitude Measurement Accuracy
Approaching 0.2%

Digital Selection of Line and Field

Probe Input Option

15-Line Display for VTR Applications

Full Feature capability for demanding
video measurements in a range of ap-
plications. The 1480 Series was designed
to meet the monitoring needs of CCU, VTR,
control room, transmission facilities, trans-
mitter and special systems with optimum
accuracy, precision and performance. It fea-
tures a variety of advanced measurement
modes, amplitude measurement accuracy
approaching 0.2%, plus an exceptionally
bright CRT that's especially suitable for ver-
tical interval testing.

In addition to a 0.2% amplitude standard,
the 1480 Series provides superior resolving
power through calibrated five-times expan-
sion of the vertical display, plus offset com-
parison and fine CRT spot size for making
highly accurate amplitude measurements.

A unigue overlay mode makes it possible to
superimpose portions of waveform displays
for exact, side-by-side comparison of levels.

Among many additional features are a
probe input option, AFC sweep synchroni-
zation, selectable filters and 15-ine display
for VTR applications.

The 1480 Series is available in NTSC, PAL,
PAL-M and NTSC/PAL Dual Standard
Versions.

The 1480 Series waveform monitors have
excellent amplitude measuring accuracy
and many unique operating modes which
enable you to work more precisely and ac-
curately. The monitoring needs of CCU,
VTR, control room, transmission facilities,
transmitter, and special systems are met by
the use of 1480 Series waveform monitors.
The 1485C and 1485R PAL/NTSC dual stan-
dard monitors (see photos) represent the
essentials of all seven monitors in the 1480
Series. The differences between the moni-
tors in the series are essentially confined to
what lines in the vertical interval are
selectable, what filters are selectable in the
response mode, and in the field selection
modes. Dual-Standard Monitors recognize
the signal standard in use automatically and
indicate that standard with front panel
indicators.

Vertical Interval Testing

Two features are needed in a waveform
monitor used for vertical interval testing: A
bright CRT and line selection.

The CRT in the 1480 Series is bright enough
that one VITS (Vertical Interval Test Signal)
selected out of four fields can be seen with
ease even in a well-lighted area.

Two modes of line selection are provided in
the 1480 Series waveform monitors: digital
and variable.

Digital selection of field and line assures
positive identification of displayed informa-
tion. For example when you select line 18 of
field 2 it is certain what you will see is
line 18, field 2. Digital techniques will not al-
low an incorrect selection.

Variable selection of other lines is provided
for full field signal analysis. In all line selec-
tion modes a line intensifying strobe is pro-
vided with video for picture monitor dis-
plays. A second line strobe output is

provided to strobe 520A Series vector-
scopes, etc. Intensified two-field displays on
the 1480 help you locate the line or lines
selected.

High Amplitude Measurement Accuracy
In recognition of the need for more accura-
cy the 1480’s give you the capability to
make amplitude measurements with accura-
cy approaching 0.2% using a precision dis-
play offset. A proven video measurement
technique, offsetting displays with an ampli-
tude standard is an easy-to-use method
which achieves accuracy by eliminating par-
allax and transfer errors. Transfer errors are
eliminated because you compare your Sig-
nal to a precise one volt standard rather
than to graticule calibration. Measurements
made with comparison techniques also
have a high order of consistency and re-
peatability. When your signal precisely
matches the standard your signal amplitude
will be determined to the value and accura-
cy of the offset. The tolerance of the inter-
nal calibration signal used as the standard is
0.2%.

Trace Overlay

The 1480’s can actually overlay a later seg-
ment of a display on the earlier segment.
Superimposing waveforms over other wave-
forms allows exact comparison of levels.
With overlay you can exactly compare the
elements of complex vertical interval test
signals.

Probe Option

The 1480's make convenient high imped-
ance probing available with a probe option.
This option provides an input accepting
most Tektronix probes. As a part of this op-
tion a probe compensation waveform test
point is provided (A ten-times amplifier
keeps full screen sensitivities while using
X10 attenuator probes.)

17
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1485C PAL/NTSC Waveform Monitor (Cabinet)

CHARACTERISTICS
VERTICAL DEFLECTION
Inputs — Input A and B are 75Q high imped-
ance loop-through. Return loss is =40 dB from
dc to 5 MHz in a 75 Q system. Aux Video Input is
internally terminated in 75 Q. Return loss is
>34 dB from dc to 5 MHz.
Scale Factor — A and B input calibrated 10V
+7mV, 05V £15mV, 02V +7mV. (0.05V
+25mV Option 06) volts full scale. Variable:
Range for each scale factor at least +40% to
—50%. Aux Video Input 1.5 dB gain.
Maximum Input Voitage — 2V pp (ac cou
pled), +1.5V dc + peak ac (dc coupled).
Frequency Response
FLAT: 50 kHz to 5MHz +£1% (1.0V F.S, VAR in
detent). 5MHz to 8MHz +2, —3%, 8MHz to
10 MHz +2, —6%. Typically within +2, —15% to
18 MHz and typically —3 dB at 20 MHz.
Low Pass: Attenuation >14 dB, 500kHz and
above. 3.58 MHz Bandpass: Amplitude within
+1% of amplitude in Flat response position.
Bandpass =600 kHz. 4.43 MHz Bandpass Ampli-
tude within +1% of ampiitude in flat response
position. Bandpass =800 kHz. IRE: Conforms to
IEEE Standard 205, 1972
Linear Wavetorm Distortion
Pulse/Bar Ratio: + 1%. For NTSC or PAL 2T Pulse
or NTSC T Pulse.
Short Time: Preshoot, overshoot, ringing < 1% of
NTSC or PAL T Pulse and Bar.
Line Time: Tilt or rounding < 1.0%. Field Time: (Ac
coupled) <1%.
Nonlinear Distortion — Differential Gain:
<0.5%.
Dc Restorer — Keyed type, may be turmed off.
Clamping point: Back Porch/Sync Tip. Time Con-
stant: FAST reduces mains hum 26 dB, SLOW
reduces mains hum <0.9 dB.
Calibrator — Amplitude selected by dc Restorer
switch. Sync Tip: 1V *0.2%. Back Porch:
714 mV or 700 mV +0.5%.
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HORIZONTAL DEFLECTION
Time Base — 5us and 10 us timing accuracy
+2% (center 10 divisions); 5 us and 10 gs linear-
ity +1% (center 10 division).
External Sync Input — Two loop-through high
impedance, with =46 dB retun loss in @ 75Q
system. Inputs are slaved to A and B input or to A
external sync input only.
External Sync Input Requirements — 400 mv
to 2V composite video or 200 mV to 8 V compos-
ite sync.
Field Selector — Positive selection of Field 1 or
Field 2 in the NTSC system. Positive selection of
1,2,3,4,0r 1&3,28& 4in the PAL systems.
Line Selector — Dig: Selects lines 9 to 22
NTSC, line 9/322 to line 22/335 PAL, line 9/272 to
line 22/285 PAL-M. Var: Approx line 20 of the se-
lected field to line 4 of the next related field.
15lines: Identical to Var, except 15 successive
lines are displayed.
Sync — AFC horizontal frequency range is
15.75 kHz +200 Hz. Maximum Jitter with Respect
to Input Sync: 10 ns with 4 V RMS hum (30 ns with
the addition of —36 dB white noise). Direct hori-
zontal frequency up to <20 kHz. Maximum Jitter
with Respect to Input Sync: 12 ns with 4 V RMS
hum (90 ns with the addition of —36 dB white
noise).

OUTPUTS

Line Strobe — TTL amplitude pulse. Pulse coin-
cident with line or lines selected by VAR, 15 LINE
or DIG modes of DISPLAY switch.
Picture Monitor — Output of incoming video
with Line Strobe added. Qutput impedance is
75 Q. Output gain adjusted to unity with respect
to A and B video input.
Aux Video — Output of incoming video. 759
output impedance. Gain adjustable to unity with
respect to A and B video input.

OTHER CHARACTERISTICS

RGB/YRGB Staircase Input — ~12V for 12.7
divisions deflection. RGB sweep length internally
selected for 'a normal sweep. YRGB sweep
length internally selected for ' normal sweep
length.
Mains Voitage — Ranges 100V ac, 110V ac,
120Vac, 200Vac, 220V ac, 2d0Vac +10%.
Frequency 48 Hz to 62 Hz, maximum power con-
sumption 75 W. At factory, 1480, 1482 preset for
110 V ac. 1481, 1485 preset for 220 V ac.

CHARACTERISTICS (OPTION 01)
10X Probe Channel — Scale Factor: 1V, 05V,
0.2V full screen with 10X attenuator probe. Gain
Range: +10%. Tilt: 5% on 50 Hz. Squarewave
High Frequency Response: *3%, 25 Hz to
5 MHz. Referenced to 50 kHz. Input Resistance
1MQ, +2%, not including probe. Input RC Prod-
uct: 20 us, * 1%, not including probe. BNC con-
nector accepts most Tektronix probes.
10X Probe Calibrator — Output voltage 1.000 V
+0.005V or 0.995V to 1.005 V.
SLOW SWEEP CHARACTERISTICS
(OPTION 07)
Duration — 4 to 12's, variable with front pane!
control.
Linearity — +5% of full-screen over the length
of the sweep.
Indicator — Front panel indicator on when slow
sweep is operating but sweep is not running.
Triggering Signal — APL change <10% to
90% (Bump or Bounce), front panel selectable for
either + or — level change.

Sensitivity — 400 mV to 2 V p-p composite vid-
eo with APL change.

Rate — >0.2 Hz, free-runs at rates <0.2Hz or
with no triggering signal.

Input — Internal or External.

S50Hz/60 Hz Squarewave Triggering — Sensi-
tivity: 400 mV p-p minimum to 3V p-p maximum.
Input Impedance: =10 kQ ac coupled (Rear Pan-
el loop-through connectors not return loss
compensated.)

PHYSICAL CHARACTERISTICS
1480C 1480R
Dimensions mm in mm in
Width 218 85 | 482 | 190
Height 210 83 | 133 53
Depth 430 | 169 | 457 | 180
Weights ~ kg ) kg )
Net 98 | 215 1.2 | 248
Shipping 241 | 531 241 | 531

ORDERING INFORMATION
1480C NTSC Waveform Monitor.
1480R NTSC Waveform Monitor.,
1481C PAL Waveform Monitor*1,
1481R PAL Waveform Monitor*!.
1482R PAL-M Waveform Monitor.
1485C PAL/NTSC Dual Standard Waveform
Monitor*?.
1485R PAL/NTSC Dual Standard Waveform
Monitor*1.
Includes: Two BNC right angle adaptors (103-0031-00);
one pair rackmount ext DWR slides (351-0195-01), van-
ous external graticules (see matrix below); manual.
External
Graticules | 1480R/C | 1481R/C | 1482R
Blank X X X
NTSC X
CCIR
CCIR K (V) x
CCIR K (P) X
GRAT A (V)
GRAT B (V) x
GRAT A (P)
GRAT B (P) X
(V) Visual (P) Photo

OPTIONS

Option 01 — 1 M2, 20 pF Probe Input (not available with
Option 06, probe not included).
Suggested Probe: P6108 10X Probe 2 m (010-6108-03);
or 3 m (010-6108-05).
Option 08 — (1480R only) 124 @ WECO Style Inputs.
Option 07 — Slow Sweep*2 (Option 07 performance In-
cluded with Option 06. Do not order with Option 06).
Option 08 — (1481C, 1481R, 1485C and 1485R only)
SECAM Field Identification.

* ' 1481C/R, 1485C/R meets European Broadcast Union
Tech. 3221-E, Guiding Principles for design of Telew
sion Waveform Monitors,

*2Option 07 satisfies EBA Tech 3321€ § 322

1485R/C
X

®x Ix Ix Ix Ix |x

OPTIONAL ACCESSORIES
1480R Cradle Assembly — For mounting the 1480R in
a WECO backless rack. Order 426-0303-00.
Field Case — (For cabinet versions only).
Order 016-0084-00.

Trace Recording Cameras — Both the Tektromix
C-53P and the C-59AP can be used.
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RS20A NTSC Vectorscope

R520A/R521A/R522A

Luminance Amplitude

Chrominance Amplitude and Phase

Precision Differential Gain and Phase

Outstanding accuracy and versatility in
a video measurement vectorscope. The
520A Series offers advanced capability that
enables measurements of the chrominance
signal and distortions thereof to be made
with a high degree of precision. It effectively
complements the 1480 Series in applica-
tions requiring highly accurate measure-
ments of luminance amplitude, chrominance
amplitude and phase, differential gain, dif-
ferential phase and other distortions.

The 520A Series provides polar coordinate
displays which easily detect errors in color
encoding, videotape recording and play-
back, or transmission processes that inter-
fere with phase and/or amplitude relation-
ships and lead to color errors in a television
picture. Large phase shifts can be read
from the parallax-free vector graticuie, and
a precision calibrated phase shifter is pro-
vided for measuring small phase shifts.

Differential gain and differential phase mea-
surements can be made with accuracy to
better than 1% or 1°. Using a trace overlay
provides excellent resolution for measuring
very small phase errors.

Other features include a voltage step-up ter-
mination option, VITS observation from front
panel selected lines and dual vector display.
The 520A Series is available in NTSC, PAL
and PAL-M versions.

The Tektronix R520A Series vectorscopes
include three basic instruments. These are
the R520A for NTSC, the R521A for PAL,
and the R522A for PAL-M.

DISPLAYS g

The vector display shows the relative phase
and amplitude of the chrominance signal on
polar coordinates. To help identify these co-
ordinates, the graticule has points corre-
sponding to the proper phase and ampli-
tude of the primary and complementary
colors: R (Red), B (Blue), G (Green), Cy
(Cyan), YL (Yellow), and Mg (Magenta).

Any errors in the color encoding, video-tape
recording, or transmission processes that
change these phase and/or amplitude rela-
tionships cause color errors in the television
picture. Polar coordinate displays, such as
those obtained on the R520A, R521A, and
R522A CRT, have proven to be the best
method for displaying these errors.

The polar display permits measurement of
hue in terms of relative phase of the chromi-
nance signal with respect to the color burst.
Amplitude is expressed in terms of the dis-
placement from center (radial length) to-
ward the color point which corresponds to
75% (or 100%) amplitude of the particular
color being measured.

The outer boxes around the color points
correspond to phase and amplitude error
limits (£ 10°, +20%). For the R520A (NTSC)
the inner boxes indicate +2.5° and 2.5 IRE
units, and correspond to phase and ampli-
tude error limits per EIA specification RS-
189, amended for 7.5% setup. For the
R521A (PAL) and R522A (PAL-M), the inner
boxes indicate +3° phase angle and +5%
amplitude.

An internally generated test circle, used
with the vector graticule, verifies quadrature
accuracy, horizontal to vertical gain bal-
ance, and gain calibration for chrominance
signal amplitude measurements. Two meth-
ods of measuring phase shifts are provided.

You can accurately read large phase shifts
from the parallax-free vector graticule. A pre-
cision calibrated phase shifter with a range of
30°, spread over 30 inches of dial length, is
provided for measuring small phase shifts.

Dual Vector Display

in dual-channel operation, successive sam-
ples of channels A and B are displayed on a
time-shared basis. The switching rate is
locked to horizontal sync, and switching
transients are blanked. You can conveniently
compare input/output signals from video
equipment on Channel A or B for phase
and/or amplitude distortion.

The subcarrier processing channel contains
two uncalibrated 0° to 360° phase-shifters
and one 30° calibrated phase shifter. While
viewing Channel A or B, you can switch either
of the uncalibrated phase-shifters, A0 or B0
into the subcarrier processing channel. Each
phase shifter locks to its respective channel
when A and B channels are time-shared, per-
mitting independent phase control of the
Channel A and B displays. Unequal signal
paths causing phase shifts are easily can-
celled, leaving only phase and amplitude dis-
tortion caused by equipment deficiencies.

Video cable lengths may be accurately
matched for time delay at color subcarrier fre-
quency to less than 0.5° phase difference.

You can make accurate amplitude measure-
ments of chrominance and luminance from
the CRT display. Use the intemal one volt lu-
minance amplitude calibration test signal to
check the gain accuracy of Channel A and B
amplifiers and the luminance channel.

Time Base Displays

The linear time base operates at the line rate.
Color signals may be demodulated along any
desired axis, |, Q, and R-Y (for NTSC), and U,
and V (for PAL and PAL-M), and displayed at
the line rate on a linear time base.
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Luminance-Color Separation

A luminance channel permits the separation
and display of the luminance (Y) component
from the composite color signal. You can
also combine the Y component with the out-
put of the chrominance demodulators for R,
G, and B displays at a line rate. Amplitude
measurements of color signal components
can be made with an accuracy of 3%.

Vertical Interval Test Signal Observation
You can display VITS (Vertical Interval Test
Signals) from front-panel selected lines of ei-
ther field 1 or 2 on the R520A Vectorscope.
For the R521A (PAL) and the R522A (PAL-M),
you can display ITS from either fields 1 and 3
or fields 2 and 4.

Differential Gain and Differential Phase
Measurements

The two main chrominance signal
distortions—differential gain and differential
phase—can be measured on the R520A
(NTSC), R521A (PAL), and R522A (PAL-M)
Vectorscopes. Differential gain (Figure 1) is a
change in color subcarrier amplitude as a
function of luminance level. In the repro-
duced color picture, saturation will be distort-
ed in the areas between the light and dark
portions of the scene. The R520A, R521A,
and R522A permit differential gain measure-
ments with accuracy to better than 1%.

Differential phase (Figure 2) is a phase mod-
ulation of the chrominance signal caused by
changes in the luminance signal level. The
hue will vary with scene brightness in the re-
produced color picture. Differential gain and
differential phase occur separately or togeth-
er. You can read differential phase errors
from the precision calibrated phase shift con-
trol or directly from the differential phase
markings on the graticule.

SET VECTOR
0 CIRCLE

Fgure 1. Differential Gain display from the R520A. Lumyé
nance is on in lower trace. On upper trace, kiminance is off.
Minor divisions of graticule indicate 1% differential gain.
Double exposure.
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CALISBRATED
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CALIBRATED
PHASE

Fgure 2. Differential Phase presentation from the RS20A
using @ moduiated staircase signal. Trace overlay tech
nique provides excellent resolution for measuning smal
phase changes. The differential phase error from the refer-
ence point in top photo (first step of staircase signal over-
layed) to point of measure in bottom photo (sixth step over-
layed) is 1.2°.

CHARACTERISTICS

Graticule — Two separate graticules provide ref-
erence for vector and line sweep displays. The
parallax-free vector graticule, or the luminance
graticule, is automatically selected and edge-
lighted concurrent with operating mode selection.

Z-Axis Input — The Z-Axis Input connector ac-
cepts external trace-brightening pulses for inten-
sifying a portion of the display during the time of
interest.

Video Inputs — Dual BNC input connectors for
each channel permit 75 Q loop-through operation
with a return loss >46dB to 5 MHz (exceeds
CCIR recommendation 567, Part D and D.2). Am-
plitude range is 0.7 V to 1.4 V Video (sync tip to
peak white).

AC POWER
Mains Voltage Range — 90 V ac to 136 V ac or
180 V ac to 272V ac.
Mains Frequency — 47 Hz to 63 Hz.
Power Consumption — 95W maximum at
115V ac/60Hz. (Rear panel selector provides
rapid accommodation to six line-voltage ranges.
Factory set at 115V ac for the R520A and R522A
and 230 V ac for the R621A.)

ENVIRONMENTAL
Operating Temperature Range — 0°C to
+50°C ambient.

PHYSICAL CHARACTERISTICS
Dimensions mm in
Width 483 19.0
Height 178 7.0
Depth 483 19.8
Weights kg [
Net 15.0 33.0
Shipping =~ 27.7 61.0

ORDERING INFORMATION
R520A NTSC Vectorscope.

R521A PAL Vectorscope.

R522A PAL-M Vectorscope.
Includes: Manual

OPTIONAL ACCESSORIES

75 @ Voltage Step-Up Termination — When used
with a Tektronix vectorscope, the 75 Q Voltage Step-up
Termination provides an X5 increase in chrominance am-
plitude and lets you make more accurate Differential
Gain and Differential Phase measurements. Input imped-
ance to the termination is a constant 75 Q. Use of the
termination requires a source of external sync to the
vectorscope.

Voltage Step-up Termination — For use with RS20A
(NTSC), R522A (PAL-M) Vectorscopes. Order 011-0100-01.

Voltage Step-up Termination — For use with the
R521A Vectorscope. Order 011-0109-00.

Single Sideband Chroma Amplitude Corrector —
Designed for use with a Tektronix vectorscope in trans-
mitter applications where a vestigial sideband signal is
being demodulated with a detecting diode. The comrec-
tor provides an X2 increase in chrominance amplitude
and passes luminance components with little or no atten-
uation. Input impedance is 75 Q.

Chroma Amplitude Corrector — For use with RS20A
(NTSC), R522A (PAL-M) Vectorscopes. Order 011-0107-01.
Chroma Amplitude Comrector — For use with R521A
Vectorscope. Order 011-0108-01.

Recommended Camera — For Display Photographe:
C-59AP with mounting adaptor 016-0295-01.

R520A Cradle Assembly — For mounting the R620A
in @ WECO backless rack. Order 426-0667-00.

Rackmount to Cabinet Conversion Kit —
Order 040-1153-00.
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WFM-300 Component Television Waveform Monitor with Lightning Display.

WFM-300

Component Television Waveform Monitor

Electronic Graticule

Lightning Dispiay

Waveform Display Parade & Overlay

Vector Display

Bowtie Timing Display

Color Gamut Limit Indication

Linearity Measurements

Input Selectable Between Y, BY, RY G,B,R
YQ,l

625/50 and 525/60 Configurations

GBR Picture Monitor Output

The versatile WFM-300 Component Televi-
sion Waveform Monitor provides a compre-
hensive set of signal monitoring capabilities
designed specifically for the component
television environment.

New component based television equipment
produces signals quite different from the
composite television signals, and the
WFM-300 provides new monitoring capabil-
ities to meet this challenge. An innovative new
Lightning display provides amplitude and
timing information for all three channels
simuitaneously, allowing the operator to set
up equipment accurately and efficiently.

The traditional parade display of three signals
provides side-by-side comparison of all
signals. In addition, any combination of the
three signals can be overlayed for accurate
comparisons. Both horizontal and vertical
magnification can be applied for detailed
inspection of the signal being observed.

A vector display of the color difference signals
provides the traditional color bar vector
display. The new Bowtie display uses the
special Bowtie timing test signal from the
TSG-300 component television test signal
generator, allowing precise timing of three
wire component television systems.

The three channel input signals can be Y, BY,
R¥Y or G,B,R or YQ,! with internal accommo-
dation for each signal type. All of these signal
types are converted to G,B,R for a dedicated
picture monitor output. The valid GBR gamut
limit is monitored to ensure the operator is
warned if a combination of signals is not valid.
The WFM-300 can be configured for both
525/60 and 625/50 signal standards.

CHARACTERISTICS

Vertical Deflection System — Frequency
Response: 1 V Full Scale; 50 kHz to 6 MHz within
2% of response at 50 kHz. X5 Gain; 50 kHz to 5
MHz within 2% of response at 50 kHz. Dif'd Step;
Equal to greater than —20 dB at 14 kHz and
2 MHz. Transient Response: 1 V Full Scale; Pulse-
to-bar 0.99:1.00 to 1.01:1.00. Ringing and Over-
shoot; 2% or less. Tilt: 1% or less; Variable Gain
Range: 1 V Full Scale; Input signals between 0.7
V and 2 V can be adjusted to 1V display. Deflec-
tion Accuracy: Within 2%.

DC Restoration — Attenuation of 50 Hz on Input
Signal: Less than or equal to 20%. Blanking Level
Shift with 10% to 90% APL Change: Less than or
equal to 1%.

Inputs — CH 1, CH 2, CH 3, & External Reference:
Return Loss (75 ohms) at least 40 dB from 50 kHz
to 6 MHz. Cross Talk Between Channels: Greater
than 46 dB isolation between channels. Loop-
Through Isolation: Greater than 60 dB isolation
between channels, Maximum Input Level for
Normal Operation (CH 1, CH 2, CH 3) +2 V
(dc + peak ac). External Reference: +21t0 -4V
peak ac (compatible with comp sync).
Horizontal Deflection System — (Waveform and
Parade Mode) Sweep will occur in all sweep rate
settings with or without a reference signal. Syn-
chronization: Sweep will synchronize to sync
amplitude of 03 V p-p +6 dB. 2 FLD Sweep Repeti-
tion Rate: Equal to frame rate of selected reference.
2 FLD MAG (Magnification): Approximately X20. 1
LINE Sweep Repetition Rate: Equal to line rate of
selected reference. 2 LINE Sweep Repetition Rate:
Equal to half line rate of selected reference. Timing
Accuracies: 1 us/Div; within 2%. 0.2 xs/Div; within
2%. Linearity (1 us/Div and 0.2ps/Div): within 2 %.
Parade Mode — Sweep Repetition Rate: Field or
line rate of selected reference.

Vector Mode — Vertical Bandwidth: 900 kHz
+100 kHz. Horizontal to Vertical Bandwidth Match-
ing: No eye opening at 500 kHz or 2 MHz. Vertical
Gain Accuracy: +1%. Horizontal Gain Accuracy:
+1%. Electronic Graticule Accuracy: +1%.
Bowtie Mode — Common Mode Rejection Ratio:
Greater than 40 dB.

Calibration — Calibrator accuracy within 1%.
Transcoder — Accuracy: Within 1%. GBR Out-
puts: Impedance 75 ohms nominal. Back porch
clamped to 0 V. Gamut Limit: Preset threshold set-
tings are nominally +735 mV and —35 mV within
+5mV.

CRT Display — CRT Viewing Area: 80 x 100 mm.
Horizontal = 125 div. Accelerating Potential:
Nominally 13.75 kV. Trace Rotation Range: Greater
than +1 degree from horizontal.

Power Source — Mains Voltage Ranges: 110 V
(88-132 V); 220 V (198-242 V). Mains Frequency
Range: 48 Hz to 66 Hz. Power Consumption: 35
Watts maximum.
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WAVEFORM MONITOR

WFM-300 COMPONENT TELEVISION

ENVIRONMENTAL
Temperature non-operating — —55 degrees C
to +75 degrees C
Temperature operating — 0 degrees C to +50
degrees C
Altitude non-operating — to 50000 feet
Altitude operating — to 15,000 feet
Vibration operating — 15 minutes each axis at
0.15 inch, frequency varied from 10-55-10 Hz in
1-rninute cycles with instrument secured to vibra-
tion platform. Ten minutes each axis at any resonant
point or at 55 Hz if no resonant point is found.

Shock non-operating — 30 g's, V2 sine, 11 ms
duration, 3 shocks per surface (18 total).
Transportation — Qualified under NTSC Test
Procedure 1A, Category |l (24-inch drop).
Humidity — Meets Tektronix Standard 062-2847-00.

CERTIFICATION
Safety — UL-1244. ANSI C395. CSA Builetin 5568.
IEC 348,
FCC EMI Compatibility — FCC Rules Port 15
Subpart J (Class A). VDE 08715 (Class B).

PHYSICAL CHARACTERISTICS
Dimensions mm in
Height 133 5.25
Width 214 8.424
Length 464 18.125
Weight (approximate) kg b
Net 4 9

Parade Display.

Bowtie Display.
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Waveform Overlay Display.

Luminance Linearity Display.
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WAVEFORM MONITOR

“333-3404—00 INCLUDED ACCESSORIES
'6’ c\ Instruction ntiarl\uangower caetzjlte assembly; Spare fuese;
< cavtion o s RGN g 4 Remote control mating connactor
FOWER CORD PROVEETIVE RePLACE o ACCELERATION VOLTAGE LESS THAN -~ 20KV OPTIONAL ACCESSORIES
GROUNO MUST BE CONNECTED e T2e0V q X.RAY EMISSION GENERATED WITHIN THIS Cameras — Regular: Order C5C opt. 2. Automatic: Order
0 EARTH GROUND INTERNALLY | _2A F TYPE L] HAS BEEN Y SHIELDEO. c7 Opt. 3.
o SE::OR: e (— PIX MON OUTPUTS Cabinets — Plain: Order 1700F00.
@1 110V 20% + Cabinets — Portable: Order 1700F02.

G B R
B & Rack Adapter — Order 1700F05.
4 . 1 Blank Panel — Order 1700F06.
TS

CRALTAIED PERBONNEL Viewing Hood — Order 016-0726-01.
i @. FindoNneL B¢ Redmarome. ° T Smp-'::\ Front Cover — Order 200-1566-00.
° ORDERING INFORMATION
o The standard instruments are shipped without a case or
@ EXT REF CH1 cH 2 (8) CH 3 (R) handle. If your application is for bench or portable use,
please order the appropriate enclosure from the option
Gb é accessories list. The WFM-300 is a UL recognized com-
38 WATTS MAX N ponent and meets the requirements for listing when us-
48-esi o Loor.T ed in the appropriate enclosure.
WFM-300 Component Television Waveform
Monitor.
WFM-300 Rear Panei. Option 01 for 625/50 operation (SMPTE
transcoder).

Option 10 for BetaCam® transcoder.
Option 12 for YQI transcoder.
BetaCam® is a registered trademark of Sony Corporation.
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SIGNAL MONITOR
SELECTION GUIDE

1710B | 1720 | 1730 | 1740 | 1750 | 1480 | 520A
HALF-RACK WIDTH X X X X X
INTERNAL GRATICULE X X X X X X X
DC POWER @) (4) 4 (5)
BATTERY ) M M (5)
VITS MONITORING (6) X 2 X X X
RY/SWEEP MODE (6) X X X
DUAL FILTER MODE X X X
SIMULTANEOUS
CH A & B DISPLAY X @
REMOTE CONTROL X X X
RGB/YRGB DISPLAY X X X X
X Y INPUT X
SCH MODE X
PROBE INPUT (5)
OF LINE AND FIELD ® x x x x
TRACE OVERLAY X
15-LINE DISPLAY (6) X X
PRECISION AMPLITUDE X
MEASUREMENTS
PRECISION PHASE X
MEASUREMENTS
NTSC X X X X X X X
PAL X X X X X X X
PAL-M X (3) X X
NTSC/PAL x
DUAL VERSION
BURST PHASE DISPLAY X

(1) Order BP1, 1700F02 case and DC mod kit

(2) Limited capability

(3) Available as a modified product
(4) Available as a field mod kit (1700F10)

(5) Available as an ordered option
(6) When connected to a 1730/31

(7) A-B Display
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TSG-170A NTSC
TELEVISION GENERATOR
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TSG-170A NTSC Television Generator.

TSG-170A

NTSC Television Generator

Simple, Effective Test Signal Complement

RS-170A Sync Pulse Generator with Digital
Genlock

Separate Timing Controls for Sync and Test
Signals

Separate SMPTE Bars Output with
Programmable ID (Option 01)

Audio Tone Output (Option 01)

Tape Leader Countdown

The Tektronix TSG-170A NTSC Television
Generator offers you the test signals you need
plus the advantages of master and genlock
sync capability. It provides true 10 bit digital
signal accuracy with a full complement of test
signals and a stable RS-170A sync generator.

The rugged, compact TSG-170A is designed
to support both operational and maintenance
requirements. The TSG-170A Option 1 pro-
vides even more versatility by adding a
separate SMPTE bar generator, program-
mable identification, and audio tone output.

Test Signal Generator

The accuracy and long term stability of the
TSG-170A test signals are enhanced by its
precision digital to analog converter. Each
converter is automatically laser timmed to
12 bit accuracy. The TSG-170A test signal
generator’'s simple front panel controls pro-
vide selection of:

* SMPTE Bars ¢ 10 and 100 IRE
e Convergence Flat Fields
e Pulse & Bar * Red Field
with Window e Multibars
* Multiburst e NTC7
e 5-Step Lumi- Composite
nance Staircase  * System Test
e Luminance Matrix
Ramp ¢ Monitor Setup
e Modulated Matrix
Ramp e 5 MHz Line
* Selectable 109% Sweep
or 90% APL ¢ Multipulse
¢ Bounce e DAC Calibration

Signals

Color bar blanking width is 106 s to facilitate
verification of proper blanking throughout
your system.

RS-170A Sync Generator with Digital
Genlock

The TSG-170A sync generator’s stable color
standard and unique digital genlock make it
ideal for either master generator or slave
operation. All outputs are correctly SC-H
phased, even if the TSG-170A is locked to an
improperly SC-H phased reference input.
The digital genlock calculates sync timing
and subcarrier phase to properly identify
color framing of the input reference signal.
The TSG-170A automatically senses com-
posite video or 3.58 MHz subcarrier
reference inputs and, in the absence of a
reference input signal, automatically switches
to its own internal reference. This high stability
crystal oscillator, with its constant temperature
oven, ensures long term frequency stability.

System Timing Control

Front panel controls are provided for phas-
ing of all outputs relative to the genlock
source. In addition, a separate set of timing
controls is provided to move the pulse and
subcarrier outputs relative to the black burst
and test signal outputs. This simplifies system
timing and eliminates delay lines. All timing
settings are stored in nonvolatile memory to
prevent lossin the event of a power failure. A
front panel lockout feature prevents inadver-
tant changes to the front panel timing
controls.

Flexible Pulse Output

The TSG-170A has eight sync generator out-
puts; four fixed and four programmable. The
primary outputs for SUBCARRIER, SYNC,
BLANKING, and BLACKBURST, are fixed.
The secondary outputs, BURST FLAG, H
DRIVE, V DRIVE, and COLOR FRAME
PULSE, are programmable and can be
changed to provide a second set of primary
outputs. The BLANKING output may be set
to 10.2, 10.7, or 109 gs.

SMPTE Bars with Programmable ID,
Audio Tone and Tape Leader
Countdown (Option 01)

Option 01 adds a separate SMPTE bar out-
put for routine studio needs, such as tape
leaders, freeing the front panel selected test
signals for engineering and maintenance.

SMPTE Bars with Character 1D (Option 01).

An ID of up to 12 alphanumeric characters
may be inserted in the SMPTE bar output.
This front panel programmabile ID is ideal for
identifying satellite feeds, and videotapes.

Option 01 also provides a 400 Hz audio tone
output, useful for checking program line con-
tinuity and adjusting audio levels. The tone
can be adjusted over a 0 dBm to +8 dBm
range into 150 © or 600 Q.

Also included in option 01 is a tape leader
countdown. When initiated, the full time
SMPTE Bars output goes to black and the
audio tone is switched off. Simultaneously, a
ten to two (in seconds) countdown is initiated
and overlayed on the black background. The
black background remains until the count
down program is terminated. Control of the
tape leader countdown is through the remote
control connector.

Remote Control

Remote selection of internal/external
reference, |D preset, genlock and sync tim-
ing presets, and test signal is provided. Selec-
tion is made with ground closures through a
rear panel connector.

Packaging

The TSG-170A’s rugged, 134 inch package
makes it ideal for remote vans or anywhere
space is at a premium.
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TSG-170A NTSC
TELEVISION GENERATOR

TEST SIGNAL GENERATOR SYNC GENERATOR
Luminance Amplitude SUBCARRIER 3579545 MHz +1Hz over
Accuracy +1% STABILITY temperature; typically less
Chrominance-to- S‘aenji:azldrif'toverayear
Luminance Gain +1% rinta’ aging
BLACK BURST
Output Impedance 75 ohm
OUTPUT
Retum Loss 36 dB to 4.2 MHz Setup 75 IRE
TEST SIGNALS SMPTE Bars with 106 s8 Blanking Less than 108 ss
COLOR BARS blanki
e PULSE OUTPUTS
CONVERGENCE 14 lines per field, 17 lines per (GENERAL
horizontal CHARACTERISTICS)
PULSE & BAR WITH Amplitude 40 $0.V
WINDOW Impedance 75 ohm
P
21 Pulse HAD 250 '::25 ad Return Loss 30 0B to 4.2 MHz
i Ampli i
WhuteTBar pltude 100 Rise Time 140 ns +20 ns
Field Tilt 05%
=1 PULSE OUTPUTS
Line Tilt 05% (SIGNALS)
MULTIBURST COMPOSITE SYNC
White Rel.erence BLANKING 10.7 8 £0.1 8,
Bar Amplitude 4286 mV (60 IRE) Horizontal Blanking | jumper selectable for 10.2 us
Packet Amplitude 428.6 mV (60 IRE) p-p Duration or 109 us
Burst Frequencies 05, 10, 20, 30, 358 and Vertical Blanking 20 lines, jumper selectable for
42 MHz Duration 19 or 20 lines
S-STEP STAIRCASE 714.3 mV (100 IRE) BURST FLAG
LUMINANCE RAMP 0 to 7143 mV (100 IRE) HORIZONTAL DRIVE
MODULATED RAMP VERTICAL DRIVE
Chrominance COLOR FRAME PULSE | Field 1, Line 11
Amplitt 2857 mV (40 |
mpude 0 1Re) SUBCARRIER OUTPUT
Diff Gain 06% Amplitude 2Vpp 10V
Diff Phase 03° PULSE AND SUB- 4 s advance, 4 us delay
APL 10% and 90% CAHR_IEH OUTPUTS relative to the test signal and
AC NCE Timing Range black burst outputs
Bounce Rate 1 second high, 1 second low
FLAT FIELDS 10 IRE, 100 IRE GENLOCK
RED FIELD ] GENLOCK SOURCE
Luminance Amplitude | 202.2 mV (283 IRE) (COMP VIDEO)
MULTIBARS Color bars and multiburst Input Configuration 75 ohm loop-through
NTC? COMPOSITE 80 IRE, 5-step modulated Return Loss Al least 40 dB to 4.2 MHz
staircase and pulse & bar Burst Amplitude 286 mV +1 dB to —6 dB
LINE SWEEP 7143 mV p-p. Linear sweep Sync Amplitude 286 mV +3 dB to -6 dB
from 500 kHz to 5§ MHz
GENLOCK
MULTIRULSE PERFORMANCE
Amplitude 143 my, Horizontal Timing Range | 8 us advance, 8 us delay
Frequencies 05,10,20, 30,358, and 4.2 Vertical Timing Range | O, 1, or 2 lines advance or 1
MHz line delay, jumper selectable
SYSTEM TEST MATRIX | Multibars and NTC7 Burst Lock Range 3579545 MHz 220 Hz
MONITOR SETUP Convergence, IWQB, conver- Jitter 05°
MATRIX gence, color bars,
bars, and convergence
DAC TEST 500 kHz and 3568 MHz PHYSICAL CHARACTERISTICS
OPTION 01 Dimensions mm in
COLOR BARS SMPTE bars -
Width 483 190
IDENTIFICATION 12 characters, 7x9 matrix Rackmount Had'ﬂ 44 1.734
AUDIO TONE 450 Hz (locked to vertical), Length 561 221
distortion less than 001%, 0
to +8 dBu into 1500, 6000, or ENVIRONMENTAL

high impedance. Click (D
adjustable 0.2 to 4 Hz.

Power — 90-132 VAC or 180-250 VAC, 80 W max.

TJemperature operating — 0° to 40°C.

Temperature non-operating — —40°to +65°C

ORDERING INFORMATION
TSG-170A NTSC Television Generator
TSG-170A Option 1: Adds a separate SMPTE
Bars output with 12 character ID, Audio Tone Out:
put and Tape Leader Countdown.
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SYNC GENERATOR

J SPGI70A
SYNC GENERATOR

SPG-170A NTSC Sync Generator.

SPG'1 70A Sync Generator

Digitally Generated RS-170A Black Burst

Digital Genlock

High Stability Subcarrier

Flexible Pulse Outputs

Pulse Timing Independent of Black

Remote-Control Timing Presets

Remote-Control ID Presets

Optional SMPTE Bars, ID, and Audio Tone

The SPG-170A sync generator offers all the
features expected in a sync generator, plus
the advantages of digital accuracy and
system flexibility. Ideal for either master or
slave generator operation, the SPG-170A
features stable RS-170A performance and
a rugged 13" package. The SPG-170A
Option 1 provides even more versatility by
adding SMPTE bars with programmable
identification and audio tone.

Digital Accuracy

R

SO

]

All SPG-170A signals are digitally generated
to provide excellent SCH and timing ac-
curacy. The SPG-170A also has a digital
genlock to ensure consistent color framing
and to eliminate timing drift inherent in other
genlock systems. This microprocessor-based
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system calculates genlock input burst phase
and sync timing to control output timing and
color framing. All outputs are correctly SCH
phased, even if the SPG-170A is locked to an
improperly SCH phased input. When no
input signal is present, it switches to an inter-
nal oscillator. This high stability crystal
oscillator, enclosed in a constant temperature
oven, ensures long term frequency accuracy.

System Flexibility

&« sovames < Tmmwe D> omav B

The flexibility of the SPG-170A's puise outputs
allows you to configure it to your specific
system needs. The SPG-170A has eight sync
generator outputs: SYNC, SUBCARRIER,
BLANKING, BLACK BURST, and four select-
able outputs. The selectable outputs can be
used for BURST FLAG, H DRIVE, V DRIVE,
and COLOR FRAME PULSE, or they can be
used to provide an additional set of outputs
for the pulses most commonly used in
modern television facilities. Horizontal blank-
ing can be set to 10.5, 10.7, or 109 us and
vertical blanking can be set to either 19 or 20
lines.

The SPG-170A sync timing controls allow you
to advance or delay subcarrier and pulse out-
puts relative to the black burst output, elimi-
nating the need for separate delay lines.
Microprocessor control enables both
genlock and sync timing settings to be stored
in nonvolatile memory in case of power
failure. To prevent inadvertant changes to
critical timing settings, the front panel timing
controls can be locked out by an internal
jumper. Up to eight timing presets are selec-
table through the remote control to simplify
timing of shared equipment.

SMPTE Bars with ID and Audio Tone
(Option 1)

TEK SPG-170A

By specifying Option 1, basic video and
audio test capabilities are added to the
SPG-170A. Option 1 includes SMPTE bars
and audio tone generators for setting pro-
gram levels. Also, a preset ID of up to 12
characters can be added over the SMPTE
bar output. This ID is stored in nonvolatile
memory from the front panel, and up to four
preset IDs can be recalled through the
remote control. Additionally, the remote con-
trol allows the ID to be replaced by a count-
down, providing a tape leader function. The
vertically locked 450 Hz audio tone provides
a unique method for checking audio edit
quality. The audio tone can be combined with
a variable rate click to distinguish various
audio sources.

Total System Solution

Tektronix provides a cost-effective solution to
your sync and test signal requirements. The
SPG-170A NTSC Sync Generator is ideal in
a master sync system with the ECO-170A
Synchronous Changeover and TSG-170A
NTSC Television Generator.
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SPG-170A Rear Panel.
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TEST SIGNAL AND BLACK BURST GENLOCK
GENERATOR GENLOCK SOURCE ORDERING INFORMATION
Luminance Amplitude (COMP VIDEO) SPG-170A NTSC Sync Generator
Accul +1% Input Configuration 75 ohm loop-through
oy SPG-170A Option 1: SMPTE Bars with ID and
Chrominance-to- Return Loss At least 40 dB to 4.2 MHz atidio tore
Luminance Galn £1% Burst Amplitude 286 MV +1 to -6 dB
Output Impedance ZSiohim Sync Amplitude 286 MV +3 10 -6 dB
Retum Loss 36 dB to 4.2 MHz GENLOCK
OPTION 01 PERFORMANCE
COLOR BARS SMPTE bars Horizontal Timing Range | 8 us advance, 8 us delay
IDENTIFICATION 12 characters, 7x9 matrix Vertical Timing Range | 0, 1, or 2 lines advance or 1
AUDIO TONE 450 Hz (locked to vertical), lins delay, jumper selectable
distortion less than 0.01%, 0 Burst Lock Range 3579545 MHz £20 Hz
to +8 dBu into 15011, 6000, or Jitter 05° maximum
high impedance. Click 1D
adjustable(0 2itofijilz: PHYSICAL CHARACTERISTICS
SYNC GENERATOR DIMENSIONS Uiy in
SUBCARRIER 3579545 MHz +1 Hz over Height (Reckmount) & 1734
STABILITY temperature. Long term Width 483 190
stability typically less than Length 561 221
1 Hz drift per year. WEIGHT kg Ib
BLACK BURST OUTPUT Net 6.14 135
Setup 75 IRE Shipping 104 2288
Blanking 107 us
ENVIRONMENTAL
PULSE OUTPUTS
(GENERAL Power — 90-132 VAC or 180-250 VAC, 60 W max.
CHARACTERISTICS) Temperature — Operating: 0° to 50°C. Storage:
Amplitude 40 £0.2V —40° to +65°C.
Impedance 75 ohm
Return Loss 30 dB to 4.2 MHz
Rise Time 140 ns $+20ns
PULSE OUTPUTS
(SIGNALS)
COMPOSITE SYNC
BLANKING 10.7 ps £0.1 ps,
Horizontal Bianking jumper selectable for 105 gs
Duration or 109 us
Vertical Blanking 20 lines, jumper selectable for
Duration 19 or 20 lines
BURST FLAG
HORIZONTAL DRIVE
VERTICAL DRIVE
COLOR FRAME PULSE | Field 1, line 11
SUBCARRIER OUTPUT
Amplitude 2Vp-p £0.2V

SYNC TIMING RANGE | 4 us advance, 4 us delay
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SYNCHRONOUS CHANGEOVER

ECO-170A Synchronous Changeover.

ECO-170A

Synchronous Changeover

Automatic Sync Changeover

Clean Electronic Switching

Unique Fault Detection System

8 Channels

Manual Override

Remote Control with Fault Indicators

Compatible with NTSC and PAL Systems

The ECO-170A Synchronous Changeover
provides transparent, automatic selection of
sync sources. Front panel controls allow
simple access to changeover functions, A two
level front panel lockout protects these con-
trols in critical master sync systems.

Transparent Switching

The ECO-170A employs electronic sync trans-
fer to ensure uninterrupted sync for critical
production and on-air operations. Unlike
other sync changeovers, the ECO-170A only
uses relay transfer when a power or change-
over circuit failure has disabled the electronic
transfer function. This gives optimum sync
system performance while ensuring maxi-
mum system reliability. Manual sync source
selection provides a means for periodic
verification of changeover and backup sync
generator operation,
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Fault Detection

By testing both pulse amplitude and pulse
timing, the ECO-170A provides two methods
of error checking for your sync system. Con-
ventional amplitude detection finds missing
pulses quickly, while the ECO-170A's addi-
tional timing detection identifies errors that
would otherwise be undetected. When the
ECO-170A detects a fault, it automatically
switches to the backup generator, unless the
backup generator also has a fault. Front
panel indicators and outputs for remote indi-
cators provide fault information for each
generator. These indicators remain on until
cleared by an operator.

Indicators also also provided for changeover
status, source on line, switching mode, and
alarm and front panel control status.

An audible internal alarm and an output to
drive a remote alarm are provided.

System Configuration

The flexibility of the ECO-170A lets you con-
figure it to your specific system needs. The
ECO-170A has eight inputs for each sync
generator: SYNC, SUBCARRIER, BLANK-
ING, COMPOSITE VIDEO, and four select-
able outputs. The selectable outputs can be
used for BURST FLAG, H DRIVE, V DRIVE
and COLOR FRAME PULSE, or they can be
used to provide an additional set of outputs
for the pulses most commonly used in
modern television facilities. The composite
video channels may be black burst or color
bars.

Reliable Sync

With its clean switching and two level fault
detection, the ECO-170A teams with your
sync generators to provide a reliable master
sync system.

ORDERING INFORMATION
ECO-170A Synchronous Changeover
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T8G-300 Component Television Generator.

TSG-300

Component Television Generator

Multiple Formats and Standards
-Y,BY,RY (Y,Pb,Pr; SMPTE/EBU)
-GBR

-BetaCam™

-Mn

-M

-525/60 and 625/50

10 Bit Digital Signal Generation

New Test Signals for Component Video
—Bowtie

-Coring

—Valid Ramp

—Shallow Ramp

User Configurable Controls

Digital Genlock

Figure 1b. Y, BY, RY Color Bars.

From news gathering to post-production,
component television is providing new levels
of image quality and operational flexibility.
While component television solves many
problems inherent in composite NTSC and
PAL, it brings with it a new set of concerns.
The TSG-300 Component Television
Generator provides innovative solutions to the
the measurement problems encountered in
component television systems.

Multiple Formats and Standards

While the EBU and SMPTE are setting stan-
dards for component video, there is already
a large base of installed component equip-
ment using many different operating leveis.
The TSG-300 bridges this gap between for-
mal and de-facto standards, providing signals
in SMPTE/EBU standard formats as well as
previously existing component formats.
Signal formats supported by the TSG-300,
using color bars as an example (Figure 1), are
Y, BY, RY (Y,Pb,Pr; SMPTE/EBU), GBR,
BetaCam, MIl, and M. The TSG-300 also
supports both 525/60 and 625/50 systems by
either internal jumper selection or remote
control.

T |y g | g, gy p— -

Figure 1d. BetaCam™ Color Bars.

Figure 1g. M Color Bars.

Digital Signal Generation

Precision digital signal generation insures the
accuracy and stability of the TSG-300 test
signals. 10 bit digital to analog conversion at
13.5 MS/s, even in the color difference chan-
nels, allows full bandwidth testing of GBR
systems. Digital generation of each individual
format eliminates transcoding artifacts.
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New Test Signals for Component Video
The TSG-300 provides unique solutions to
component measurement problems with
signals such as Bowtie, Coring, Valid Ramp,
and Shallow Ramp, as well as a wide range
of more conventional signals (Table 1).

Bowtie

Channel matching is critical in component
systems. Timing mismatch causes color fring-
ing on fine details, while amplitude mismatch
causes color saturation and hue shifts. The
Bowtie Signal simplifies channel timing and
provides a quick check of gain matching.

Figure 2a. Bowtie Luminance.

Figure 2d. Comparing Channel 1 with Channels 2 and 3.

The Bowtie signal is composed of 3 separate
sine-wave packets, one for each channel. You
can compare luminance and color difference
channel delays by subtracting channels with
the A-B display on a waveform monitor. The
WFM-300 Component Waveform Monitor
simultaneously compares channel 1 with
both channel 2 and channel 3, forming the
Bowtie display (Figure 2d).

Isess ARRRRERARRA0 RS EEE

AR AR AR A

Figure 2b. Color Difference.

Figure 2e. Delay Error.

Channel timing errors move the null off center
(Figure 2c). Markers built into the Bowtie
signal indicate 20 nS delay increments, with
resolution to 5 nS. Channel amplitude
mismatch will appear as an incomplete null
of the Bowtie (Figure 2f).

Figure 2c. Bowtie Display.

Figure 2f. Gain Error.

Coring

Coring is a technique used in some cameras
and recorders to improve apparent signal-to-
noise ratio. Coring circuits remove small high
frequency noise, but unfortunately impair fine
picture detail as well. Extreme application of
coring can result in cartoon-like pictures after
multiple tape generations (Figure 3a).

The TSG-300 Coring Test Signal consists of
low amplitude sine waves at different frequen-
cies. Each packet is tapered to zero
amplitude and will have the lowest
amplitudes removed where coring is applied.
The Coring test aids in setting coring levels
and identifying excessive use of coring.
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Figure 3a. Coring Test Signal.

Figure 3b. Excessive Coring.
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Valid Ramp

Component processing and switching equip-
ment may transcode Y, BY, RY signals to
GBR for internal processing. A linearity test
in these mixed-format systems should not
drive the GBR channels below zero or above
maximum signal level. The Valid Ramp signal
consists of 3 separate ramps in each of the
3 channels. Each ramp is optimized to test
one channel and is accompanied by smaller
ramps in the other channels to allow valid
transcoding to GBR.

Figure 4a. Valid Staircase.

Shallow Ramp

Subtle linearity errors introduced by ADCs
and DACs in video processors can ac-
cumulate on multiple generations. In the past,
full scale ramps were used to test these con-
verters but sometimes an error occurring at
one specific digital word will be hidden when
using conventional ramps. With full scale
ramps (Figure 5a), single word errors last only
a single clock cycle and are masked by the
system anti-aliasing filters.

The TSG-300 Shallow Ramp (Figure 5b) ex-
tends the duration of these errors, making
them easier to see. A digital system can be
tested over its full dynamic range using the
variable pedestal. The pedestal can be swept
manually or automatically to move the
Shallow Ramp from 0 to 700 mV in the
luminance channel and —350to +350 MV in
the color difference channels.

Figure 5a. Linearity Error on Conventional Ramp.

Figure 5b. Linearity Error on Shallow Ramp.

Table 1: TSG-300 Test Signals

Y,BY,RY Y,BY, RY (\‘!;B)l. l:r-v) Youll v.crom
(Y,Pb,P) |YOI| YCTOM (Y,Pb,Pr) |YQl| YCTOM , Pb, [
Tost Signal GBR | <MPTE/EBU) | (M) |BetaCam| | Tost Stgnal GBR | SMPTE/BU) | (M) |BetaCamm| | To%t Slane! GBR | SMPTE/BU) | (M) |BetaCam™
(M) (M) (MII)

100% Color Bars * 2T & 5T Pulse Narrowband 60%
75% Color Bars . . and Window * * Line Sweep ° .
Color Bars with 27 Pulse and Bar Bowtie : y :
Bowtie 0 with 20T Pulse . : Convergence . . .
Luminance Refer- glr F;ulse 3;‘: Coring : .
ence and Pluge . indow wi N . -
& 9 . . 20T Pulse . N Flat Fleld. :
valid 5 Step : fiskiiSqtiare\en s iy . . frmilmg 0 .
120% Ramp . . mﬂt‘;‘:ﬁ . : . Variable Pedestal | _* 3 0

- - i 60% 5 . .
Valid Ramp s = Multiburst . . . APL = - .
Shallow Ramp Narrowband 60% Bognce
2T & 3T Pulse . . Multiburst . . Switchable . .
and Bar Wideband 100% Channel On/Off
21 8 37 Puise . . Line Sweep . . . Selectable . . .
and Window Wideband 60% Sync On/Off
2T & 5T Pulse Line Sweep . Selectable Mil
and Bar * * Timing Bursts °
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@) e [A ] (CAUTION, TR EREEE ouon  onow  em  mawe  osox
o= Eape [ | B O O O O °
O 0 o~ 20Ut cHaouT SPARE PANE nq%o.m
° OOz nrAnnAn S0 O O
POWER (B-Y) "-Y)
TSG-300 Rear Panel.

User Configurable Controls

Operation of the TSG-300 is simplified by its
user configurable controls. Many of the test
signal controls access a variety of similar
signals. These signals are accessed by
pressing the switch repeatedly. By simply
specifying which signal you want to appear
first, the problem of searching for a common-
ly used signal is eliminated.

Digital Genlock

The TSG-300's unique digital genlock and
stable internal oscillator make it suitable for
either slave or stand-alone operation. After
the incoming signal is digitized, a processor
analyzes timing to control the TSG-300's
system clock. The digital genlock works with
component video or composite NTSC, PAL,
or SECAM sources operating in either 525/60
or 625/50 systems. The TSG-300 automatical-
ly switches to its internal oscillator in the
absence of a reference input signal. This high
stability crystal oscillator, with its constant tem-
perature oven, ensures long term frequency
stability.

Remote Control

Remote operation of test signal selection,
system timing, and line and field rate selec-
tion is available by simple ground closure
control through a rear panel connector.

Packaging
The TSG-300's rugged, 134 inch package
makes it ideal for use anywhere space is at
a premium.

TSG-300 Specifications

Signal Formats Y, BY, RY

(SMPTE; Y,Pb,Pr; EBU)

GBR

BetaCam™ (3 wire)

Y-CTDM (BetaCam 2 channel)
Mil (SMPTE with timing bursts)
YQI (M Format)

525/60 and 625/50
by jumper selection or remote
control

Signal Generation 10 bit digital
135 MS/s
Direct generation

(no transcoders)

Channel 1: 2 outputs

Channel 2: 2 outputs

Channel 3: 2 outputs

Sync

13.5 MHz Reference

Space for Betacam or Mil Dub|

Genlock loop-through

TSG-300 Specifications (Continued)

TSG-300 Specifications (Continued)

case to indicate pulse HAD

Puise and Bar with

2T pulse and 2T bar luminance

20T Pulse 20T pulse on all channels
codes to modulated pulse in
composite signal
Window Pulse and Bar signal gated on

during lines 72-202 in 525/60
and lines 78-234 in 625/50

Test Signals {Unless otherwise specified) Field Square Wave 700 mV luminance
Luminance Amplitude 700 mV for 100% luminance 350 mV color difference
Color Difference +350 mV for 100% color Vertical timing same as window]
difference Multipulss 420 mV 60% amplitude
Sync Amplitude ~300 mV on luminance selectable =
) channel 1,2, 3, 4, and 5 MHz tumi
Blanking level 0+50 mV 350 to +70 mV color
Ampiitude Accuracy 1% 05,1, 15,2, and 2.5 MHz
Channel Ampiitude Match | 0.5% color difference
Channel Timing Match 5nS "
Frequency Response 1% to § MHz Wideband Muttiburet 3253 m p-p 60 ’bg‘l }
EODELIL 284 end ez
Pulse Response 19% ringing on 2T puise MR
T=100 NS channels
Line Tiit 05% Narrowband Mukiburst 420 mV p-p 60%
Field Tilt 05% 1,2, 3 4, and 5 MHz luminanced
Output Impedance 75 Ohm 05,1,15,2 and 25 MHz
Return Loss 36 dB to 5 MHz color difference
Y, BY, RY Wideband 100% 700 mV p-p
(Y.Pb,Pr; SMPTE; EBU) Line Sweep 200 kHz 10 55 MHz all channele
100/0100/0 700 mv Iuminar)ce Wideband 60% 420 mV p-p
250007500 ggg mv 'color difference Line Sweep 200 kHz to 55 MHz GBR only
mV luminance
§ Narrowband 60% 420 mV p-p
262.5 mv color difference Sweep 200 kHz to 55 MHz luminace
GBR Bars 100 kHz to 2.75 MHz color
100/0/100/0 700 mV all channels difterence
75/0/75/0 525 mV all channels Bowtle 500 kHz luminance
BetaCam Bars 502 kHz color difference
100/7.5/75/75 714 mV luminance in 525/60 1100 nS delay range
531.§ énste;‘up with markers every 20 nS
* uge Convergence 525 mV (759%)
+350 mV color difference 4 horizontal lines;
100/0/75/0 700 mV iuminance in 625/50 5 vertical lines
+14 mV pluge
+350 mV color difference Coring g%m‘;/oop.r‘r,w .
YCTDM pedestal
1001757575 714 mV luminance in 525/60 e color
100/0/75/0 700 mV luminance in 625/50 .
y 1,2, 3 4, and 5 MHz luminance
350 mV color difference 05,1,15, 2, and 2.5 MHz
Mil Bars Sam; ;ss SMMHPZTEIEdBU MH color difference
with 2. and 1.125 MHz -
Wt Flat Field 0 to 700 mV variable lumnance)
timing bursts added +350 mV variable color
YQI Bars (M Format) 714 mV luminance difference
[ROFSI50S SIEimvjsetp Timing and Amplitude Control VIT proposed by SMPTE]
259 mV 0 channel
295 mV | channel peomviCberConiae
Luminance Reference 0, 175,350,525 and 700 my |  |oyne Puise Output AT S sCiatl
with pluge Gray scale references with 135 MHz Output 1Vpp
~70 and +770 mV clipping in- Genlock Loop-through input
dicators +14 mV pluge Return loss 40 dB to 5.5 MHz
5 Step Staircase 700 mV luminace Locks to NTSC, PAL, SECAM,
+350 mV color difference or Component luminance
120% Ramp ~70 MV to +770 mV Genlock Timing +8 xS delay range
Valid Ramp 700 mV p-p
Shollow RS S T saa PHYSICAL CHARACTERISTICS
0to 700 rmV Pedestal luminance|  DIMENSIONS mem in
1_350 mv pedestal goior Height 44 1.734
difference in 55 mV increments Width 483 190
Puise and Bar 2T Puise and 2T Bar luminance Depth 561 2241
3T or ST Pulse and Bar color
difference
Includes 3 step or 5 step stair- ENVIRONMENTAL

Tempersture operating — 0° to 50°C

Temperature

ing — -40° to +65°C

ORDERING INFORMATION
TSG-300 Component Television Generator
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SYNC AND TEST
SIGNAL GENERATORS

1410R Option 04 Test Signal Generator.

1410R/1411R/1412R

NTSC/PAL/PAL-M

SPG2A/SPG12/SPG22

Sync Pulse Generators

TSG7/TSG11/TSG21

Color Bars Generator

Five Test Signal Generators and
One Switcher

Conforms to EIA Standard RS-170A (1410R)

Sync to Subcarrier Phasing Maintained or
Corrected

Color Frame Reference Output

Genlock to Composite Video

Lock to External References

Adjustable Blanking Widths

Adjustable Sync Delays (H and V)
Parallel Test Signal Outputs

The 1410R Series sync and test signal gen-
erators are precision generators for use in
studios, remote vans, maintenance facilities
and anywhere high quality sync or test
signals are required.

1410R SERIES PRODUCTS
Color Standard

Description NTSC | PAL |[PAL-M
Mainframe 1410R [1411R |[1412R
Sync Pulse Generator  |SPG2A[SPG12|SPG22
Color Bars Generator  [TSG7 [TSG11|TSG21
Convergence Generator[TSG2 |TSG12
Linearity Generator TSG3 [TSG13|TSG23
Pulse & Bar Generator [TSG5 |TSG15|TSG25
Multiburst Generator TSG6 |[TSG16|TSG26
Signal Switcher TSP1 |TSP11 [TSP21

M BLACK
BURST
SIGNAL

F SYNCHRONIZATION® SUBCARRIER

TERN

The SPG2A, SPG12 and SPG22 are high
quality sync generators designed for use in
systems where accuracy, stable SCH (sync-
to-subcarrier) phasing capability, and lockup
mode versatility are of prime importance.

Two external synchronization modes, external
reference and genlock, are available. In the
genlock mode, line field, subcarrier and PAL
puise (SPG12, SPG22) timing are derived
from the incoming composite video signal.

In the external reference mode, line, field,
subcarrier, and PAL pulse timing is derived
from individual reference signals applied to
the generator.

The SCH phasing of the generator outputs
can be set for zero error or offset to match the
SCH phase of the incoming genlock signal.

A slow genlock mode is provided for those
applications where fast-lock may upset the
system. The slow-lock selector is located on
the generator-card sets.

Internal adjustments permit some variation of
burst and blanking widths on the burst flag,
comp blanking, and black burst outputs.

Color Bars Signals

SMPTE Color Bars (TSG7)

EIA (TSG?)
Fixed Full Field (TSG11/TSG21)

Full Field with Switchable Components

75% or 100% Amplitude

Split Field/Y Reference
Split Field/Red
Split Field Bars/Bars Reversed

The TSG7, TSG11 and TSG21 provide high-
quality full field and split field color bars for the
1410R series signal generators. Fixed con-
figuration signals are available for operational
environments such as post production. For
lab and maintenance facilities, front panel
control of luminance and chrominance signal
components provides the flexibility to meet
most engineering and testing requirements.
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The split field bars/Y reference signal pro-
vides a convenient means for simultaneous
checking of picture monitor color perfor-
mance and gray scale tracking.

The split field bars/red field signal is useful in
detection of VTR noise and moire.

The SMPTE Bars signal provides an easy way
to adjust picture monitor chroma, hue, and
brightness.

TSG2/TSG12

Convergence Test Signal Generators

Dots and Crosshatch

TSG3/TSG13/TSG23

Linearity and Modulated
Pedestal Test Generators

5 Step and 10 Step Staircase Signal
Ramp Signal
2 Modulation Amplitudes

One or Three Level Modulated Pedestal

Flat Field with 11 Fixed Levels

AC and DC Bounce

Variable APL

Dots Only

Vertical Lines Only

Horizontal Lines Only

Vertical and Horizontal Lines

Position Controls

CONVERGENCE Q

VBRTICAL POSITION ‘
HORIZONTAL POSITION ‘

vors [

“ " CROSSHATCH

VERTICAL LINES - l

norizontaLunes [l
OO Jp—

The TSG2 and TSG12 provide high-quality
convergence test signals for the 1410R Series
signal generators. You can use them to deter-
mine picture monitor or camera scanning
linearity, aspect ratio, and geometric distor-
tion. Signals for the TSG2 conform to IEEE
Standard 202.

Provision is made for on/off switching of the
dots, vertical lines, and/or horizontal lines and
for positioning vertical and horizontal lines.
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LINEARITY O
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90* SUBCARRIER

3 LEVELS :-
ONE LEVEL
| ON a
l OFF B |

T8G3 nTsC

J TEKTRONIXs

The TSG3, TSG13 and TSG23 provide high-
quality linearity and modulated pedestal test
signals for the 1410R Series signal generators.

You can select the 5 step and 10 step stair-
case signals and the ramp signal with or with-
out 180° subcarrier modulation for NTSC, or
U subcarrier modulation for PAL and PAL-M.
Applications include measuring differential
phase and gain, dynamic gain, luminance
linearity, and burst phase errors.

On the ac Bounce signal, the active portion
of each line (excluding sync) changes APL
levels at a rate determined by the rate control
(1 second to 30 second intervals). Blanking
level remains fixed at O V. To check ac coupl-
ed circuitry use ac bounce.

On the dc bounce signal, ac bounce occurs
as described above. In addition, the entire
signal changed dc level in the opposite direc-
tion at the same rate resulting in no change
in average dc level. Clamp circuits may be
checked using dc bounce.

TSG5/TSG15/TSG25

Pulse and Bar Generators

Pulse and Bar Overlay

Full and Half Amplitude Pulse and Bar

Field Squarewave and Window

Modulated Pulse and Modulated Bar

Front Panel Selection of 2T, T, and 7/2
Pulse Width and Bar Risetime

PUS'EJ& BAR q FWLSEQ

The TSG5, TSG15, and TSG25 are sin? pulse
and bar television test signal generators
designed for use with the 1410R Series signal
generators.

The pulse and bar test signal consists of a
sin2 modulated pulse, a sin? pulse, and
luminance bar. The pulse and bar overlay
mode lets you conveniently compare pulse
to bar ratio without manipulating waveform
monitor controls.
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The inverted and noninverted 2T pulses may
be overlaid to compare shape and HAD (half
amplitude duration). This capability is par-
ticularly useful in detecting quadrature distor-
tion which results from envelope detection of
the RF modulated video signal.

Front panel selection of pulse HAD and bar
risetime is provided. In addition, half ampli-
tude signals may be selected for testing in
environments where non-linearities may
affect measurement of linear parameters,

Other TSGS applications include measure-
ment of video gains; short time, line time, and
field time distortion, and chrominance to
luminance delay and gain.

Sin? Puise and Bar with Inverted Pulse.

TSG6/TSG16/TSG26

Multiburst Signal Generators

Multiburst Signal

Controlled Risetime Burst Packets

Last Burst Frequency Variable

Manual and Field Swept Frequency Signals
to 20 MHz

Markers for Both Frequency and Amplitude
Reference

Full and Reduced Amplitude on all Signals

" MULTIBURST

| SR FREQUENCY

The TSG6, TSG16 and TSG26 are television
multiburst and video sweep test signal gen-
erators designed for the 1410R Series signal
generators.

Performance advances include reduction in
harmonic content of sinewave signals and
skirt energy associated with gating burst
packets. Phase modulation of the burst
packets aids ease of measurement by filling
in shape of packets. Two ranges of multiburst
frequencies are available: the 500 kHz to
4.1 MHz (TSG#) range aids in testing televi-
sion transmitters and common carrier links,
while the 1.25 MHz to 12 MHz range is used
in testing television studio equipment and
cabling.

Use these generators where nonlinearities
make reduced amplitude test signals desir-
able. The reduced amplitude multiburst
signal allows accurate testing of video tape
record/playback systems, since it is not
subject to the false distortion of the full ampli-
tude multiburst that often occurs in such
applications.

High and low frequency bands are provided
for both the multiburst and sweep signals.
Amplitude and frequency markers may be
added to the sweep signal.

Color burst and the horizontal and field sync
signals may be removed when non-compos-
ite signals are required.

Field Rate Sweep showing amplitude and frequency markers.
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TSP1/TSP11/TSP21

Switchers and Convergence Generators

Single Switchable Output for Two to Six
Generated Signals

Blanking, Sync and Burst Insertion for
External Signal

Matrixing — Eight Programmed Display
Formats to up to Six Sequential Signals

Convergence Border

Convergence Key

Crosshatch or Dots

Combined Crosshatch and Dots

The TSP1, TSP11, and TSP21 combine the
capabilities of a test signal switcher and con-
vergence signal generator in a single unit.
They simplify and expand the uses of the
1410R Series signal generators.

From a single, electronically switched output,
you have access to all the test signals gener-
ated by the card sets in the mainframe. Mean-
while, you may continue to use the individual
generator card sets’ parallel outputs, so no
restrictions are imposed on an established
system. As an added feature, one of the input
signals can be external (composite or non-
composite). All of the switcher inputs are
provided with clamp circuitry.

Eight different matrixes are stored in the
PROM. This signal matrixing capability, com-
bined with the full-field mode of the TSP1
presents several combinations of signals
sharing the full field display.

Most of TSP1 switching functions can be
remotely controlled through the mainframe’s
Remote connector.
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CHARACTERISTICS
SYNC PLUSE GENERATORS

1410R Subcarrier — Frequency (Fgc): 3579545
MHz + 1 Hz. Pulkin Range: Fge +20 Hz.
1411R Subcarrier — Frequency Fgc: 443361875
MHz + 1 Hz. Drit <1 partin 107 per week. Pull-
in Range: Fg¢ +20 Hz.

1412R Subcarrier — Frequency Fgc: 357561149
MHz + 1 Hz. Drift <1 partin 107 per week. Pull-
in Range: Fgc +20 Hz.

PULSE OUTPUTS
Output Level (Into 75 Q) — 4 V (1410R), 1V, 2V,
or 4V (selectable, 1411R and 1412R) +2 V.
Return Loss — =30 dB to 5 MHz

Risetime and Falltime — 10% to 90% (Linear
Ramp). 140 ns, (1410R, 1412R). 250 ns (1411R —
Other values internally selectable).

Jitter — Linelock: =10 ns. Subcarrier Lock: <4 ns.
Outputs — Comp sync, comp blanking, burst flag,
H drive, V drive, Field reference, 1411R/1412R only:
PAL puise, VI2, Vi4, and 64H.

SUBCARRIER OUTPUT
Amplitude — 2 V p-p into 75 Q. Return Loss:
=30 dB to 5 MHz.

BLACK BURST OUTPUT
Amplitudes — Sync: 286 mV +3.57 mV (1410R);
-300 mV +3 mV (1411R, 1412R) from blanking.
Burst: 286 mV +2.86 mV (1410R). Absolute: 300 mV
+9 mV. Setup: 5357 mV +357 mV (1410R), 0%
(1411R), 50 mV +2.5 mV (1412R).

VIR Signal — (1410R Only) Chrominance Ampli-
tude (40 IRE); phase within 05° of burst; envelope
risetime Sin2 shaped 1 us +150 ns. Luminance:
Setup level (75 IRE +05 IRE); gray level (50 IRE
+05 IRE); chroma pedestal (70 IRE +0.7 IRE);
risetime and faltime Sin2 shaped, 250 ns +39 ns.

GENLOCK
Input Configuration — 75 @ LoopThrough With
Return Loss: = -46 dBto 5 MHz (1410R); =40 dB
to 7 MHz (1411R);, =40 dB to 5 MHz (1412R).
Input Requirements — 1 V nominal composite
video or black burst, sync negative. Sync Ampli-
tude: Nominal +6 dB. Burst Amplitude: Nominal
+12 dB. Burst Sync Ratio: Within 6 dB.
Subcarrier Phase Range — 360° via front panel
goniometer.
Line Sync Delay Range — Adjustable to advance
output sync =10 us or delay =4 us (internal adjust-
ment). A front panel screwdriver adjustment pro-
vides a delay/advance range of +05 us.
Stability (Over Ambient Temperature Range
0°C to +50°C) — Line Lock: Within 70 ns. Sub-
carrier Lock: Within 35 ns.
Fleld/Frame Sync — Fast Lock: Direct-acting in
one field. Slow Lock: One lineffield slew.
Loss of Lock — Indicated by front panel LED’s
(automatic switching to full or partial internal).

COLOR BAR GENERATORS
(TSG7, TSGM1, TSG21)

Luminance Signal Accuracy — Within 196 or
1.5 mV, whichever is greater.

Chrominance Accuracy — Absolute Amplitudes:
Within 3% (all subcarrier components). Relative
Amplitudes: Within 1% of the red chrominance
bars or 1 mV plus p-p residual subcarrier
amplitude, whichever is greater.

CONVERGENCE TEST SIGNAL GENERATOR
(TSG2, TSG12)
Displays Available — Crosshatch, vertical lines
only, horizontal lines only, dots only, and crosshatch
plus dots (dots appear centered in the rectangles
formed by the crosshatch pattern). Horizontal and
vertical positioning.
Risetime and Falltime — Pulses and setup
135 ns +15 ns (TSG2); 115 ns +15 ns (TSG12).
Pulse Amplitude — 77 IRE 13 IRE (TSG2);
525 mV £25 mV (TSG12).
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LINEARITY TEST SIGNAL GENERATOR
(TSG3, TSG13, TSG23)
Luminance Risetime — 250 ns +39 ns (TSG3);

250 ns +50 ns (TSG13, TSG23).

Five-Step Signal — Step Amplitudes Nominal:
143 mV (TSG3); 140 mV (TSG13, TSG23).
Ten-Step Signal — Step Amplitudes Nominal:
715 mV (TSG3); 70 mV (TSG13, TSG23).

Ramp Signal — Linearity: +1%.

Linearity Subcarrier — Absolute Amplitudes:
+3%. Relative Amplitudes: +1%. 20 IRE: (TSG3);
140 mV (TSG13, TSG23). 40 IRE: (TSG3); 280 mV
(TSG13, TSG23). Differential Gain: <05%. Phase:
180° +1° Differential Phase: 0.1°

Subcarrier Envelope — Risetime: 400 ns +60 ns
(TSG3, TSG23); 350 ns +50 ns (TSG13).
Modulated Pedestal — 90° Subcarrier. Ampli-
tude: one level is 5 IRE to 20 IRE (TSG3); low level
is internally adjustable (TSG13, T5G23). Three
Levels: 20 IRE, 40 IRE and 80 IRE (TSG3); 140 mV,
420 mV and 700 mV (TSG13, TSG23).

Bounce Modes — Ac: Rate, V4o to V2 Hz. Dc: Rate,
slow Y4 to V2 Hz. Dc Rate, Fast Selectable: Line
rate, field rate, or frame rate.

PULSE AND BAR GENERATOR
(TSGS, TSG15, TSG25)
Full Hait
Amplitude Amplitude
Luminance Bar
Ampittude Setup Off 7143 mv 357.1 mv
(TSG5) 7.1 mV +36mv
(TSG 15, TSG25) 700.0 mvV 350.0 mV
+7.0mv +£53mv
Modulated Bar
Amplitude
Setup Off Luminance 357.1 mv 178.6 mv
(TSGS) +3.6mv +1.8mVv
(TSG15, TSG25) 350.0 mv 175.0 mV
+3.5mv +1.8mv
P-P Chrominance 7143 mv 357.1 mv
(TSGS5) +14.3 mV +7.1mv
TSG15, TSG25) 700.0 mv 350.0 mvV
+14.0mv +7.0mV
Pulse Amplitude
Setup Off
2T (TSGS) 7143 mV 357.1 mv
+7.1mv +5.4 mv
-2, 7 7143 mV 357.1mv
+10.7 mV +7.1mv
TR 714.3 mV 347.1 mV
+14.3mV +143 mv
Modutated 7143 mV 3567.1 mV
+7.1mv +5.4 mv
2T (TSG 15, TSG25) 700.0 mv 350.0 mV
+7.0mV +53mv
~2T, T 700.0 mV 350.0 mV
+10.5mV +7.0mV
TR 700.0 mV 340.0 mV
+140mV +14.0 mv
Modulated 700.0 mv 350.0 mV
+7.0mV +53mv
Pulse to Bar Ratio
2T 1:1 £0.005 1:1 £0.01
=T 1:1 £0.01 1:1 £0.02
T2 1:1 £0.02 1:1 £0.04
Modulated Pulse to
Modulated Bar 1:1 £0.01 1:1 £0.02

Moduiated Pulse and Bar — Chrominance-
Luminance Gain: 36 mV (35 mV for TSG15, TSG25)
maximum amplitude difference of peak chromi-
nance and peak luminance. Delay Residual: 5 ns
maximum.

Window — Line Timing: Bar Timing.

Field Timing: White lines from line 67 to line 218 (line
65 to line 270 for TSG15, line 64 to line 215 for
TSG25) each field. Field Tilt: 0.5% maximum.
Field Squarewave — Field Timing: White line 75
to line 206 (line 65 to line 221 for TSG15, line 64 to
line 215 for TSG25). Field Tilt: 0.5% maximum.

MULTIBURST SIGNAL GENERATOR

(TSG6, TSG16, TSG26)
Low Range High Range
Multiburst
Frequencies 500 kHz + 3% 1.25 MHz +3%
(TSG6) 1.25 MHz £3% 3.50 MHz +3%
2.00 MHz +3% 5.50 MHz +3%
3.00 MHz +3% 8.00 MHz +3%
3.58 MHz £3% 10.0 MHz £3%
4.10 MHZ +3% 12.0 MHz +3%
(T8G16) 500 kHz +3% 1.00 MHz +3%
1.00 MHz £3% 3.00 MHz +3%
2.00 MHz 3% 5.00 MHz 3%
4.00 MHz £3% 8.00 MHZ +3%
4.80 MHz £3% 10.0 MHz 3%
5.80 MHz 3% 12.0 MHz +3%
(TS@26) 500 kHz +3% 1.00 MHz +3%
1.00 MHz £3% 3.00 MHZ +3%
2.00 MHz +3% 5.50 MHz +3%
3.00 MHz £3% 8.00 MHz + 3%
3.58 MHz +3% 10.0 MHz £3%
4.20 MHz 3% 12.0 MHz £3%
Amplitude (First
Multiburst Packet)
Full (TSG6) 843 mV (90 IRE)| 643 mV +25mV
20 mv
(TSG16,, TSG26) 700mV £21 mV| 700mV £28 mV
Reduced (TSG6) 428 mV (60 IRE)| 428 mV 16 mV
z12mv
(TSG16, TSG26) 420mV £12 mV 420 mV 16 mV
Flatness. Reduced
and full (TSGE) 10 mV or less 16 mV or less
(TSG16, TSG26) 10 mV or less 17.5mV or less
Packet Envelope
Risetime 400 ns £60 ns 400 ns + 60 ns
Burst Phasing Phase shifted at field rate to provide
filled-in burst packets.
Sweep/Manual
Sinewave
Frequencies
Start 100 kHz minimum | 330 kHz minimum
Stop 6 MHz +10% 20 MHz £ 10%
Markers
Frequencies 500 kHz +3%"' 1.0 MHz £3%"
1.0 MHz £3%" 2.0 MHz +3%""
2.0 MHz £3%"" 2.0 MHz 3%’
3.0 MHz £3%"' 4.0 MHz £3%"
4.0MHz £3%" 8.0 MHz +3%"
5.0 MHz +3%"’ 10.0 MHz +3%"
12.0 MHz +3%'2
14.0 MHz 3%
16.0 MHz +3%2
18.0 MHz +3%'2
20.0 MHz +3%™
Harmonic Distortion
(Single Frequency -440B,0.3 -380dB, 0.33
Relative to t0 4.2 MHz to 6.0 MHz
Fundamental -400B,0.1to -36dB, >6
(TSG6, TSG26) 0.3 MHz to 20 MHz
-40dB,4.2t0
6.0 MHz
(T9G16) 43 dB, 300 kHz -38 d8,
to 5.0 MHz 330 kHz to
~40 dB, 100 kHz 6.0 MHz
to 300 kHz -36 dB, 6 MHz
—40 dB, 5.0 MHz to 20 MHz
to 6.0 MHz

*1 Within one television line either side of the marker
»2 Above 10 MHz, difference frequency between markers is

2 MHz 1400 kHz.

*3 Maximum-minimum diode detected peak-lo-peak voltages.
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SERIES

Rear panel of the 1410R.

SIGNAL SWITCHER
(TSP1, TSP11, TSP21)
Input Signal — Ampilifier Limits: 1.4 V p-p. Input
Return Loss: =30 dB, to 5 MHz.
Input Isolation: =50 dB, internal inputs. input
impedance: 75Q.
Switcher Output Signal — Timing: Same as in-
puts, delayed by + 10 ns (10° to 20° of subcar-
rier). Amplitudes: Within 296 of inputs. Blanking dc
Level: 0V £100 mV.
AC POWER
Mains Voltage Ranges — 90 V acto 112 V ac.
106 V ac to 132 V ac, 180 V ac to 224 V ac and
212 V ac to 250 V ac. Factory set at 106 V ac to
132 V ac (1410R, 1412R), 212 V acto 250 V ac
(1411R).
Power Consumption — 130 W maximum.
Mains Frequency — 47 Hz to 63 Hz.
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REMOTE MODULE OUTPUT:

COMP SYNC

SYNC GENERATOR OUTPUTS =

FIELD REF H DRIVE BURST iLAG

PARES OOP THRU INPUT:

GEN
LOCK,

1V NOMINAL
COMP SYN!

COMP BLANKING

V DRIVE

ENVIRONMENTAL
Temperature Range — Operating: 0°C to
+50°C. Non-operating: —40°C to +65°C.
Altitude Range — Operating: Sea level to 4600
m (15,000 ft). Non-operating: Sea Ivel to 15,000 m
(50,000 ft).

PHYSICAL CHARACTERISTICS

Dimensions mm in
Width 483 18.0
Height 88 35
Depth 488 19.2
Weight (w/Plug-ins) kg »
Net 97 212
Shipping 214 471
SAFETY CERTIFICATIONS

Underwriters Laboratories, Inc.: Listed, 242T;
Canadian Standards Association: Certified,
LR37158; International Electro-technical Commis-
sion (IEC 348): Certified by Tektronix, Inc.

ORDERING INFORMATION

1410R NTSC PACKAGES
STANDARD CONFIGURATIONS
Option 03 Option 04

T8G2 (Convergence) X

TSG3 (Linearity) X x
TSG5 (Pulse and Bar) %
TSG6 (Multiburst) x
TSG7 (Color Bars) X X
TSP1 (Switcher) X

1410R NTSC Mainframe and SPG2A
Includes: Extender board (670-4441-02); 1.5 A fuse
(159-0016-00); 0.75 A fuse (159-0042-00); rackmount
hardware; instruction manual,

OPTIONS

Option 03*' — NTSC Package Installed and
Tested Together

Option 04+' — NTSC Package Installed and
Tested Together.

Option 1B — Adds TSG7 Installed,
Option 1S — Adds TSP1 Installed.
Option 2C — Adds TSG2 Installed.
Option 3L — Adds TSG3 Installed.
Option 4M — Adds TSG6 Installed.
Option 4P — Adds TSGS5 Installed.
*1 Cannot be combined with any other option.

4 V NOMINAL
SUBCARRIER

SUBCARRIER

2 V NOMINAL

TSG2
TSG3
TSG5
TSGé
TSG7
TSP1

Convergence Generator
Linearity Generator
Pulse and Bar Generator
Multiburst Generator
Color Bars Generator
Switcher

1411R PAL PACKAGES
STANDARD CONFIGURATIONS

Option 03 Option 04
TSG11 (Color Bars) X x
TSG12 (Convergence) X
TSG13 (Linearity) x
TSG15 (Pulse and Bar)
TSG16 (Multiburst)
TSP11 (Switcher)

1411R PAL Mainframe and SPG12

OPTIONS
Option 03+' — PAL Package Installed and
Tested Together.

Option 04+ — PAL Package Installed and
Tested Together.

Option 1B — Adds TSG11 Instalied.
Option 1S — Adds TSP11 Installed.
Option 2C — Adds TSG12 Installed.
Option 3L — Adds TSG13 Installed.
Option 4M — Adds TSG16 Installed.
Option 4P — Adds TSG15 Installed.
=1 Cannot be combined with any other option.
TSG11 Color Bars Generator
TSG12 Convergence Generator
TSG13 Linearity Generator
TSG15 Pulse and Bar Generator

TSG16 Multiburst Generator
TSP11 Switcher

B

1412R PAL-M PACKAGES
1412R PAL-M Mainframe and SPG22, TSG21

Option 05 — Adds TSG23/TSG25/TSG26/TSP21
Installed.

OPTIONAL ACCESSORIES

(FOR ALL CONFIGURATICNS)
Single-Width Blank Panel — Order 333-2171-00
Conversion Kit for SMPTE Bars — For TSG1 Module
Order 040-1010-00

Rackmount to Cabinet Conversion Kit — Order
040-1152-00
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GENERATOR/INSERTER

W

1910 Digital Generator

Four External VITS Inputs for Insertion of
Teletext, Closed Captioning, Source ID, etc.

Nonvolatile Memory to Maintain Selected
VITS and Full Field Signal Configuration
after Power Interruption

Signal Stored in Replaceable PROMs so
Your 1910 won’t Become Obsolete

The Accuracy and Stability of an all-Digital
10-Bit Sync and Signal Generation (RS-
170A)

User Friendly RS-232C Control Port for
Added Versatility

New Signals (Eye Test Pattern, Special
Multipulse, Color Multipulse), New Functions
(VITS Sequence, Field Sequence and More

The 1910 Digital Generator is a state-of-the-
art test signal generator designed for per-
formance testing of NTSC video systems
and equipment. The 1910 is especially suit-
ed where high accuracy and stability are re-
quired. It is also a VITS inserter (intemal and
extemal) with a full complement of signals
that allow testing in studio, transmitter, pro-
duction or research environments.

External interfacing of the 1910 is controlled
by an intemal microprocessor and its non-
volatile memory. Test signals are stored as
10-bit digital words and converted to analog
form by a 10-bit precision DAC to ensure
signal accuracy as well as long term stability
and repeatability.

Since all signals are stored in replaceable
EPROMSs, changing needs and industry
standards will not cause obsolescence.

Control and versatility of the 1910 are great-
ty enhanced by the use of its RS-232 control
port. Most functions of the 1910 can be con-
trolled, reconfigured and saved. This in-
cludes VITS and full field signal selection,
matrix signal creation, sequences and other
features.

Program Line

The 1910 offers full VITS and VIRS insertion
capabilities which can be controlled through
the RS-232 control port or through ground
closures with the remote control unit. The
1910 may be used to insert either intemally
or extemally generated test signals or data
pattems in any combination on lines 10
through 21. Full sync and burst insertion ca-
pabilities with accurate SCH phasing elimi-
nate the need for proc amps. When used as
VITS inserter, the program line is bypassed
upon loss of incoming sync to prevent non-
synchronous VITS or sync insertion. The
1910 may be reconfigured so that transmit-
ter protection may be enabled where the
loss of incoming sync will automatically
cause a test signal to be inserted on the
program line to maintain sync continuity until
normal operation is restored.

External VITS Inputs

Four terminated inputs are standard in the
1910. Extemally generated VITS from anoth-
er source such as teletext, source ID, closed
captioning, etc. can be intemally gated and
inserted into the program. External VITS can
be inserted on any field of lines 10 through
21 as selected by RS-232 control port or the
remote control unit.

Pulse Out Feature

This included feature of the 1910 allows the
user to change the four extemal VITS inputs
to four pulse outputs for limited camera
drive. The outputs available are H Drive, V
Drive, Composite Blanking, and Burst Flag.
Applications for pulse outputs are remote
vans or standby sync generators. Compos-
ite sync and subcarrier outputs are always
available.

The 1910 can also be used as a stand-alone
signal source that will remain SCH phased
and locked to an intemal oven-controlied
reference.

Remote Control

Remote control via a ground closure inter-
face allows the user to control the full field
signals, VITS insertion on lines 14 through 21

(VITS changes are saved in nonvolatile
memory), VIR mode, bypass/operate,
genlock source, control mode and reset to
preprogrammed condition.

Programmability and RS-232 Control
Port Features

The 1910 has a friendly command language
that allows the user to program its features
to meet specific applications. The user does
not need to be a programming expert as the
1910 has a language that allows him to con-
centrate on the applications and not on
programming.

The 1910 can be programmed and con-
trolled using an RS-232 terminal. It can also
be controlled or run under program control
using an RS-232 host computer, including
some handheld models or personal comput-
ers. The host computer could also be the
Tektronix 1980 Automatic Measurement Set
which would use the 1910 as a programma-
ble signal source to stimulate television
equipment or a transmission link.

The 1910 can also be controlled over tele-
phone lines. An auto-answer modem con-
nected to the 1910 will allow the user to take
control of the 1910, observe or modify its
status and subsequently release control.
The control and reconfiguration can also be
accomplished automatically by a host
computer.

Some of the capabilities offered by the
RS-232 port include the ability to redefine
the signal selection on the front panels
(1910 and remote control unit) to better
meet particular user needs, such as placing
frequently used signals in a preferred posi-
tion or in a convenient sequence for calibra-
tion; production testing or other special
uses.

Nonvolatile Memory

The 1910 has an EEPROM nonvolatile mem-
ory (no need for battery back up) where
configurations different from the factory set
can be saved even if the instrument is
powered down or a power failure occurs (a
nonvolatile memory retains the information
stored in it even if the power has been
tumed off).
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These Special Features are also Avail-
able Through the Control Port:

Signal Sequencing

Commands allow the user to program the
VITS or full field signals to be displayed for
definable periods of time in specific
sequences.

Signal Sequence Applications:

An example of color frame sequence would
be to set field one to white and the other
three fields to black. In this way it becomes
simple to identify color field one for an
accurate indication of SCH framing. This
particular color frame sequence can also
test the delay through frame synchronizers,
effects generators, etc.

The VITS sequence can optimize the use of
the vertical interval by specifying different

The Color Multipuise allows delay and amplitude mea-
surements through chroma codecs.

The Special Multipulse has pulses which extend to
6 MHz allowing delay and amplitude measurements past
the normal TV channel band edge.

42

signals (e.g., test signals, teletext, etc.) for
each of the four color fields. One line of the

_vertical interval can be used to insert up to

four signals. These signals may be pro-
grammed to change to new signals with the
time sequence feature, thus multiplexing
many signals onto one vertical interval line.

Sequencing full field or VITS signals pro-
vides for manual or automated testing with-
out operator interaction and is useful in gen-
erating programmable duty-cycle signals.

Digital Word Input and Output

The 1910 features a composite digital paral-
lel data input and output. The digital data
output provides a 10-bit digital word of the
selected test signal. This accurate digital
test signal may be used to evaluate and
align DACs. It's a useful feature as the

&L Lt

4

SET VECTOR
To oo

Modulated Ramp — Differential Phase

error incurred in digitizng an analog signal
for this purpose is eliminated. The digital
data is not modified to compensate for in-
adequacies in the analog reconstruction
process.

The digital data input will accept a user-gen-
erated digital word (up to 10 bits) for con-
version to analog with the precision DAC in
the 1910. The DAC, with its deglitching cir-
cuitry, will yield 10-bit accuracy, 0.6 % differ-
ential gain and 0.3° differential phase
performance.

Diagnostics ]

When powering up, the 1910 automatically
performs a number of checks to determine
if its microprocessor interface is working
properly. More extensive internal diagnos-
tics are available for further isolation of
faults on an out-of-service basis.

Modulated Ramp — Differential gain
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EYE HEIGHT DATA TEST SIGNAL

The eye test pattern signal indicates the capability of a system to pass teletext or similar data patterns. Programming the eye test pattem
and the eye test reference signals into a VITS or a field sequence allows monitoring for the possibility of data errors. A standard waveform
monitor can be used to observe the resulting zero crossings and data height relative to the clock reference.

Eye test data pattem

CHARACTERISTICS
PROGRAM CONTROL SYSTEM
VITS INSERTER
Program Line Input Level — 1V +3dB (0.7V
to 1.4 V) into 75 Q.

PROGRAM LINE/MONITOR OUT
Impedance — 75 Q nominal.
Hum Rejection — > 10 dB (>20 dB user selec-
table), referenced to 1V hum.
Keyboard (No Noise) — <0.25 IRE.
Video Gain — Unity gain +0.5%.
Inserted Pedestal Offset — OV hum: <2mV.
1V hum: <10mV.
Pulse to Bar Ratio — T/2 Pulse to Bar Ratio:
100% =+2%. 1T Pulse to Bar Ratio: 100% +0.5%.
27 Pulse to Bar Ratio: 100% +0.25%.
Frequency Response — 0.5% to 5 MHz; 1.0%
to 10 MHz; 3.0% to 15 MHz.
Difterential Phase (10 APL to 90 APL) —
=<0.15°.
Differential Gain (10 APL to 90 APL) —
<0.2%.
Random Noise (Weighted) — >75dB (RMS)
down, referenced to 1 V.
Spurious Signals During Blanking — Up to
5 MHz (Insertion Transient): 40 dB down
(<10mV). Above 5MHz (Clock Noise): 46 dB
down (<5 mV).
Delete Mode Signal Attenuation — 2T Pulse:
70 dB down, referenced to 0.714 V. Subcarrier:
60 dB down, referenced to 0.714 V.
Crosstalk (Internal to Program Line) —
2T Pulse: 70 dB down, referenced to 0.714 V.
Subcarrier: 360 dB down, referenced to 0.714 V.

EXTERNAL VITS INPUT
Insertion Gain — Unity: + 1% (into 75 Q).
Insertion Level — Dc Coupled: £2mV.
Frequency Response — Flat within 1% to
5 MHz.

Pulse to Bar Ratio — 2T: 100% +1%. 1T: 100%
+2%.

Data pattern and clock pattern overlaid with no
distortion.

External Input Isolation — >60 dB to 5 MHz.

Switching Transients — <10mV p-p to
5 MHz.

GENLOCK
Source — Program Input or Black Burst input.
Sync or Burst Amplitude — 40/RE +6dB.
Burst Lockup Range — 3.579545 MHz +20 Hz
(sync must be locked to burst).
Sync Lockup Range — 15.73426 kHz
+0.079 Hz.
Free Run Frequency — 3.579545 MHz + 10 Hz.
Temperature controlled, four times subcarrier os-
cillator normally locked to burst, or sync when
burst absent.
Jitter — <5 ns (free run and burst lock mode).

FULL FIELD OUTPUT
TIMING
Line Blanking Width — 11.5u4s +100ns at
50% amplitude points (measured on 100 IRE
Ped).
Front Porch Width — 1.8us +100ns at 50%
amplitude points (measured on 100 IRE Ped).

GENERAL
Output iImpedance — 75 Q nominal.
Dc Level — 0V x2mV (Clamp On); OV
+50 mV (Clamp Off).
Luminance Gain — Within + 1%. All luminance
levels are digitally defined and will be within
+0.5LSB (£1.3mV or +0.2IRE) of the correct
value relative to the calibrated 100 IRE level.

Chroma Amplitude Accuracy — Within
+0.72% (adjustment accuracy) plus quantizing
error.

izi = _40 IRE x 0.6%
Definition of Quantizing error Eone ol
Relative Frequency Flatness — +0.3% typi-
cal from 56 kHz to 5 MHz with 0.714 mV p-p (digi-
tal sweep generator and pp detector). +1%
maximum using 50 IRE Multiburst (500 kHz to
4.2 MHz).

Same position in signal as last photo but through an
uncompensated 4.2 MHz low pass filter. Note the time
displacement and the amphitude error closing the data
pulses’ usable window area.

Differential Phase — <0.3° using 100 IRE Mod
Ramp with 40 IRE p-p subcarrier.

Differential Gain — <0.6% using 100 IRE Mod
Ramp with 40 IRE p-p subcarrier.

27 Pulse to Bar Ratio — 100% =+ 1%.

27 Pulse Ringing — <1 IRE p-p.

Group Delay Error — <10 ns, up to 5.0 MHz.

FULL FIELD AND VITS SIGNALS
TEST SIGNAL SPECIFICATIONS
FCC Multiburst and Multiburst 100 IRE — Fre-
quencies: 0.5 MHz, 1.25 MHz, 2.0 MHz, 3.0 MHz,
3.58 MHz and 4.1 MHz.
NTC 7 Combination — Frequencies: 0.5 MHz,
1.0 MHz, 2.0 MHz, 3.0 MHz, 3.58 MHz and
4.2 MHz. Chroma: 20 IRE, 40 IRE, 80 IRE at 90°.
Multipulse 100 IRE — Frequencies: Same as
NTC 7 Combination without 0.5 MHz.
Multipulse 70 IRE — All pulses on a 10 IRE ped-
estal. Frequencies: Same as FCC Multiburst with-
out 0.5 MHz.
Color Multipulse — Subcarrier frequency for
center pulse. Pulses to the left are decreasing in
frequency by 300 kHz increments while pulses to
the right are increasing in frequency by 300 kHz.
Special Multipulse — Frequencies: 1 MHz
through 6 MHz at 500 kHz increments.
NOTE: This signal uses two adjacent lines.
Sin x
X

Spectrum: —3 dB at 4.75 MHz. Positive and neg-
ative pulses.

FCC Composite — 80 IRE staircase.

NTC 7 Composite — 90 IRE staircase.

Ramp (100, 80) — Luminance: 100/80 IRE.
Chroma: 40 IRE at 180°.

Staircase (5 Step, 10 Step) — Luminance:
100 IRE.
Chroma: 40 IRE at 180°.
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Inverted Pulse and Bar — Positive and nega-
tive 2T pulses.

Modulated Bar — Chroma: 100 IRE at 33°.
Modulated Pedestal — Chroma: 20 IRE, 40 IRE,
80 IRE at 90°.

Color Bars, Y Bars — 75% amplitude, 7.5% set-
up, 6.5 us/bar (8 bars).

Red Field — 75% amplitude, 7.5% setup.
Bars/Y — Spilit field of Color Bars followed by
Y Bars.

Bars/Red — Spiit field of Color Bars followed by
Red Field.

EIA Bar — 75% amplitude, 7.5 setup, 7.5 us/bar
(7 bars). SMPTE compatible.

1IYQB (with PLUGE) — SMPTE compatible.
Reverse Blue Bars — Blue component of EIA
Bar. SMPTE compatible.

SMPTE Bars — Split field of EIA Bar, Reverse
Blue Bars, and IYQB.

VIRS — Luminance: 70IRE, S0IRE, 7.5IRE.
Chroma: 40 IRE at 180°.

VICR*t — Luminance: 50 IRE, 100 IRE, 7.5 IRE.
Chroma: 100 IRE at 180°.

Convergence — 14 x 17 crosshatch with dots.
APL, Bounce, Black Burst (7.5), 10 IRE,
25 IRE, 50 IRE and 100 IRE Ped — Full line
width,

Field Bar — 100 IRE. 18 us wide.

Field Squarewave — Same as 100 IRE
Pedestal.

Window — Same as Field Bar.

Eye Test Pattern — Test pattern at 5.7 Mbit/s.
Risetime: 100 ns.

Eye Test Reference — Alternate "1°, *0" pat-
tern at 5.7 Mbit/s. Risetime: 100 ns.

Matrix (Factory Set, but User Redefinable)
— Matrix 1: Mod 10 Step, Color Bars, Red Field.
Matrix 2: Mod Ramp 100 IRE, EIA Bar, Reverse
Blue Bar, Multipulse 100IRE. Matrix 3: Conver-
gence, EJA Bars, Reverse Blue Bar, Convergence,
IYQB, Convergence.

*1 Vertical interval color reference.

SYNC AND SUBCARRIER OUTPUT
All pulse outputs have negative going output lev-
els of 4V +10% into 752 and have a risetime
and falltime of 140 ns +20ns.
Composite Sync Timing — EIA RS-170A
Specifications.
Subcarrier Qutput — Frequency: See Genlock.
Amplitude: 2V p-p +£10%.
The following optional outputs replace the exter-
nal VITS input function of the 1910.
Composite Blanking — Horizontal Blanking
Width: 10.7 us +100ns. Field Blanking: Field
1=21 lines, Field 2=21 lines.
Horizontal Drive Timing — Start of line blank-
ing to end of line sync, +100ns.
Vertical Drive Timing — Coincident with start
of field. Duration: 9 lines.
Burst Flag — Duration: 2.5 us + 100 ns. Delay
from Line Sync: 5.3 us + 100 ns.

RS-232C INTERFACE
Supports EIA Standard RS-232C format to the ex-
tent shown below.
Baud — 300 bit/s, 1200 bit/s, 2400 bit/s or
4800 bits/s.
Input/Output — ASCII, serial, asynchronous
data. Full duplex input and output.
Character Length — Eleven bits/character, in-
cluding a start and two stop bits.
Parity — Input: No parity required and, if pre-
sent, is ignored. Output: No parity sent.

DIGITAL DATA INTERFACE
Parallel, 12 balanced, signal pairs consisting of
10 bits/sample, a clock, a timing reference signal.
Sampling Frequency — Four times color sub-
carrier. Nominally 14.3 MHz.
Sampling Phase Angle — Referenced to | axis
and Q axis.
Dynamic Range — Ten bits/sample: Blanking
level (OIRE) is at digital word 240. Reference
white (100 IRE) is at digital word 800
(5.6 LSB/IRE).

Input Logic Levels Terminated in 100 3 —
10k ECL compatible.

Output Logic Levels — 10 k ECL compatible.
Digital Input Timing — Setup and hold times
are 10 ns before and after the 50% point of the
negative transition of the clock.

Output Clock Timing — The 50% point of the
leading edge of the clock pulse preceeds the
data by 5ns +5ns.

POWER SUPPLY
Line Voltage Range — 90V ac to 132Vac.
180V ac to 250 V ac.

Maximum Power Consumption — 130 W.
Line Frequency — 47 Hz to 63 Hz.

PHYSICAL CHARACTERISTICS
Cabinet Rackmount
Di i mm n mm in
Wwidth 442 174 486 19.1
Height 96 3.8 88 3.5
Depth 525 20.6 525 20.8
Weight kg b kg b
Net 11.6 255 122 27.0
Shipping 16.7 37.0 18.7 37.0
ENVIRONMENTAL

TJemperature — Operating: 0°C to +50°C.
Nonoperating: —40°C to +65°C.

Altitude — Operating: To 4572 m (15,000 ft).
Nonoperating: To 15 240 m (50,000 ft).

* 1 Vertical interval color reference

ORDERING INFORMATION
1910 Digital Generator
Includes: Pair of rack slides (351-0636-00);
pulse out board (670-8007-00), cabinet hardware
(655-3231-00); rack hardware (351-0636-00); op-
erator manual (070-4466-00); service manual
(070-4523-00).

Option 03 — CBC Test Signals.

OPTIONAL ACCESSORIES
Remote Control Unit
Order 015-0374-00
Interconnecting Cable (6 ft).
Order 012-0108-00
Interconnecting Cable (22 ft).
Order 012-0251-00
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PAL AND PAL-M INSERTION
TEST SIGNAL GENERATORS

u

R148 PAL Test Signal Generator.

COMPOSITE CW SUB- FULL FIELD
SYNC CARRIER TEST SIGNAL

ouT

R148 Rear Panel.

R148/R148-M

Test Signal Generators

Insertion Test Signals (Per EBU, CCIR
Recommendation 473-2, Annex 1)

Full-Field Test Signals (Per CCIR
Recommendation 567)

Easily Reprogrammable

Safe In-Service ITS Insertion (Per EBU
Specifications)

Noise Measurement

APL Bounce Signal
Source Identification Code

Operates with Sound In Syncs

Locks with Mixed Sync (Per EBU Homologa-
tion Specitications for ITS Generators)
Subcarrier, PAL Puise, Burst Flag, Comp Sync

The Tektronix R148 (PAL) and R148-M (PAL-
M) Insertion Test Signal (ITS) Generators
provide all the test signals you need to test
and measure PAL (or PAL-M) video trans-
mission systems. Test signals are available
as both full-field composite video and ITS
inserted into the incoming program signal's
vertical blanking interval. All timing informa-
tion for ITS insertion is derived from the in-
coming composite video signal.

VERTICAL INTERVAL INSERTION/
DELETION AND PROGRAM CONTROL
The R148 and R148-M insert ITS only when
gen-locked to an incoming composite video
signal. Since ITS insertion/deletion involves
active circuit elements in the program line,
program line fail safe operation is provided

r

INPUTS

comp
SYNC

REMOTE

in the event of instrument malfunction, loss
of sync, or power failure. You also have ac-
cess to local and remote control manual
override capability.

A preview monitor output permits observa-
tion of the ITS deletion/insertion program
before anything is actually done to the pro-
gram signal. Preview/program operation can
be locally or remotely controlled.

Provisions are made for adding an extemally
generated ITS to the program line.

INSERTION SIGNAL CONTROL
FEATURES

Free Running Operation

A wamning light indicates absence of incom-
ing synchronizing information and ITS dele-
tion and insertion is automatically
discontinued.

Program Level

A front panel switch lets you select a preset
gain, normally adjusted for unity gain be-
tween program input and program output.
Or, you can use a front panel level adjust-
ment to normalize the incoming program
signal to provide 1volt at the program
output.

Local-Remote Control of Program and
Preview

You can shift control of program or preview
modes from the front panel (local) to a posi-
tion remote from the generator. When oper-
ating under either local or remote control,
front panel lights indicate program line sta-
tus, since the front panel program status
switch position may not correspond to the
operating mode selected.

BURST PAL  SUBCARRIER
FLAG PULSE

EXT VITS
Ba NOISE

Auxiliary

A noncomposite video signal (such as a
sweep generator) applied to the auxiliary in-
put appears at the preview monitor output
connector with composite blanking and
sync added. A pedestal control provides a
dc offset so the auxiliary signal excursion
may be positioned between the black and
white limits of the resulting composite video
signal. Remote control is not available.

ITS Subcarrier Phase

A recessed front-panel control adjusts
phase of color subcarrier on internally gen-
erated signals to be correct in relation to the
phase of incoming burst.

Insertion Delay

A recessed front-panel control provides a
fine horizontal timing adjustment for insert-
ed signals.

TEST SIGNALS

The R148 provides the following PAL Inser-
tion Test Signals which meet CCIR recom-
mendation 569, 473-2, Annex 1. (These sig-
nals are also available full field):

Line 17
Line 330
Line 331

The R148 also provides these PAL Full Field
Test Signals:

Field Square-wave
Fat Field

Linearity

Multiburst

Noise Measurement
window
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TEK R148/R148-M

The R148-M provides these PAL-M Insertion
Test Signals which are also available full
field:

CCIR-| (Recommendation 473-2, Annex )
CCIR-ll (Recommendation 473-2, Annex H)
SIG-lIl (CCIR recommendation 567,
Figure 27)

The R148-M also provides these PAL-M Full
Field Test Signals:

Field Rate Sweep

Field Squarewave

Rat Feld

Linearity

Modulated Pulse and Ber
Window

FULL-FIELD OPERATION

The Tektronix R148 and R148-M provide full-
field test signals separate from program.
These signals are generated with or without
external synchronizing information and will
be locked to the extemal synchronizing
signal when a program signal or extemal
synchronizing signals are present.

FLAT-FIELD SIGNAL
The flat-field signal with VITS inserted is
used primarily for system testing at discrete
average picture levels.

The flat-field signal is a composite video
signal that, during the active portion of each
field, has a constant luminance level. The
luminance level is selectable in eleven incre-
ments from 0% to 100% of white. An alter-
nate selection provides automatic change
between black and white with a period
variable from 1 s to 10s.

When operating the R148 in the flat field
mode, you may select a white level preset
between 85% and 100% and a black level
preset between 0% and 15%. Automatic
change between white and black is avail-
able and occurs at a period adjustable from
1.0s10100s.

FIELD SQUAREWAVE SIGNAL

The field squarewave signal is used to
measure field time distortions. in this mode,
the Tektronix R148 provides a composite
video signal with 205 active lines at 700 mV,
approximating a 50Hz squarewave. The
R148-M provides a composite video signal
with 132 active lines at 700 mV, approximat-
ing a 60 Hz squarewave.

Use this signal to detect low frequency
phase and gain distortions, even those
passing through clamper amplifiers.

LINEARITY SIGNAL

You can select three Linearity Test Signals:
5 step, 10 step, or ramp (either modulated
or unmodulated). The subcarrier component
is phase-locked to color burst. Use this
signal for measuring differential gain and
phase, dynamic gain, luminance signal lin-
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earity, luminance signal distortion caused by
chrominance signal nonlinearity, and burst
phase and amplitude errors.

WINDOW SIGNAL

The window signal in the R148 consists of a
modulated 20T pulse followed by a 2T pulse
followed by a bar with 2T risetime. The bar
portion of the signal occupies the center
205 lines of each field. The window signal in
the R148-M consists of a 2T pulse followed
by a bar with a 2T risetime. The bar portion
of the signal occupies the center 152 lines
of each field.

MULTIBURST SIGNAL (R148 ONLY)

The multiburst signal is generated by a
function generator controlled by a digital
programmer. This design eliminates the
need for individual start/stop oscillators on
each burst and individual amplitude and ac
axis adjustments. Each burst start time is
completely stable, and each burst packet
consists of an exact number of cycles,
regardless of the frequency. Each burst
starts at 0° of the first cycle and ends at
360° of the last cycle. Location of the white
flag with relation to the bursts is program-
mable and may be used for source
identification.

NOISE SIGNAL (R148 ONLY)
When the noise signal is selected the active
picture lines contain noise generated by an
internal calibrated noise source.

FIELD RATE SWEEP (R148-M ONLY)
This signal consists of a sinewave that is
swept in frequency from about 200 kHz to
more than 6 MHz during each field period.
Markers are spaced at about 1 MHz inter-
vals. Composite sync and blanking are add-
ed to make the signal compatible with
clamp circuits.

MOD PULSE AND BAR (R148-M ONLY)
This signal consists of a 12.5T modulated
pulse and a modulated bar with 12.5T
risetimes and falltimes.

CHARACTERISTICS
PROGRAM CHANNEL

Input Level — Adjusted to unity gain.
Variable Input Level — +30%.
Inserted Signal Level — Within +1% of
nominal.
Output Dc Level — <50 mV (no signal).
Frequency Response, Program, and Preview
Channels — +1%, 50 kHz to 5 MHz.
Field Time Tilt — <0.5%.
Line Time Tilt — <0.25%.

Differentiai Phase Standard Input — Program
Output: <0.15°. Preview Output: <0.3°.
Differential Gain Standard input — Program
Output: <0.2%. Preview Output: <0.4%.
Random Noise Output Program Channel —
< —75dB RMS.

Hum, Transients on Noninserted Lines —
>60 dB down.

Spurious Signals During Blanking Time — In-
active line time 40 dB down. Active ITS lknes
>60 dB.

Signal Attenuation in “Delete” Mode — 2T
Pulse: > —70 dB. Subcarrier (Color Bars):
>—60dB.

Crosstalk into Program Channel from Inter-
nal Signals — 2T Pulse: <—70 dB. Subcarrier
(Color Bars): <—60dB.

Unwanted Pedestal at Time of ITS Insertion
— Program and Preview Channel: <5mV.
Iinsert Delay Adjustment Range — +05us
front panel.

SOURCE IDENTIFICATION CODE
(R148 ONLY)

The Tektronix R148 is a source identification code
generator with up to 25 pulses available in any
combination on line 16 or line 329.
Pulse Width — 1 us.
One Level — 630 to 700 mV above blanking.
Zero Level — Within 25 mV of blanking.

OTHER CHARACTERISTICS

Power Requirements — 90 V ac to 136 V ac or
180 V ac to 272 V ac; 48 Hz to 66 Hz, 55 W maxi-
mum at 115Vac and 60Hz. Factory set at
230 V ac (R148) or 115V ac (R148-M).

Ambient Temperature — Performance charac-
teristics are valid over an ambient temperature
range of 0°C to +50°C.

PHYSICAL CHARACTERISTICS
Dimensions mm n
Width 483 19.0
Height 88 35
Depth 499 19.7
Weights kg B
Net 9.1 200
Shipping =~ 16.3 36.0

ORDERING INFORMATION
R148 PAL Test Signal Generator

BNC-T adaptors (103-0030-00):
(351-0195-01); manual.

Includes: 75 2 BNC termination (011-0103-02); two each
rackmounting hardware

OPTIONAL ACCESSORIES
Noise Measurement Filters — External filters are re-
quired with the R148 Generator when making noise
measurements.
Low Pass 6.0 MHz 625/80 —
Order 015-0220-00
Noise Weighting 5.0 MHz 625/50 —
Order 015-0215-00
Low Pass 4.2 MHz 525/80 —
Order 015-0212-00
Noise Weighting 4.2 MHz 525/60 —
Order 015-0214-00
CCIR recommendation 588 provides for measuring sig-
nal-to-weighted random noise on all international trans:
missions (both 525/60 and 625/50) with a 5.0 MHz low
pass filter and a unified noise weighting filter.
Low Pass 5.0 MHz — Order 015-0213-00
Unified Noise Weighting Network —
Order 015-0283-00
Rackmount to Cabinet Conversion Kit —
Order 040-0573-00
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1434 VIDEO
NOISE GENERATOR

IMPULSE
ON OFF
a

-

1434 Video Noise Generator.

1434 Video Noise Generator

Calibrated Noise Levels

White Noise

Impulse Noise with Selectable Polarity, and
Variable Width and Density

Hum — 50 or 60 Hz

5 KHz Sine Wave

Noise Gating

Calibrated Video Attenuation

Works with NTSC, PAL, PAL-M, and SECAM

Video equipment must often deal with noisy
input signals and until now there has been no
easy way to evaluate equipment noise
susceptibility. Tek's new 1434 Video Noise
Generator provides an easy means for
adding a known quantity of noise to a video
signal. Noise types available in the 1434
include white, impulse, hum, and 5 KHz.
White noise bandwidth is internally
selectable.

In addition to its calibrated noise levels, the
1434 includes provisions for attenuating or
boosting the gain of the input video signal,
making it possible to obtain a wide range of
signal to noise ratios with input signal
amplitudes from —60 to +6 dB.

Noise gating is also provided in the 1434. This
feature is useful when testing one parameter
of a device without disturbing other circuitry.
For example, gating noise onto just the video
signal back porch would permit clamp testing
without having the test affected by the device
sync separator.

The 1434 also provides an external input for
adding a user-created disturbance to the in-
put video signal. If desired, the external input
signal may be combined with the noise
signals generated by the 1434.

Typical applications of the 1434 are clamp and
sync separator testing in video equipment.

CHARACTERISTICS

Attenuator — Range: 0 to —60 dB. Resolution:
1 dB. Absolute accuracy: +0.5 dB. Relative Step
matching: +0.25 dB.

Noise Sources — White Noise: Amplitude 700 mV
RMS=0 dB. Bandwidth: Narrow: —6 dB @ 5 MHz.
Wide: -6 dB @ 8 MHz.

Impulse: Amplitude 700 mV P-P=0 dB. Accuracy:
+1 dB. Width: Variable 05 us to 200 us typical.
Density: Variable 10 us to 10 ms typical. Polarity:
Positive or Negative.

Hum: Amplitude 700 mV P-P=0 dB. Accuracy:
+1 dB.

Waveform: Sine wave at 50/60 Hz (Same as power
line input).

5 KHz: Amplitude 700 mV P-P=0 dB. Accuracy:
+1 dB. Waveform: 5 kHz sine wave.

External Input — Input Range: +1V max. input
Impedance: 15 KQ. Frequency Response: 5§ MHz
+05 dB.

Gating Input — Input Range: 75 V P-P max. Input
Impedance: 15 KQ. Frequency: from 1 Hz to at
least 250 KHz.

Video Input — Input Amplitude: +1V Peak. Input
impedance: 75 9, 40 dB Return Loss. Gain: +3 dB,
+6 dB, or 0 to —60 dB. Frequency Response:
Direct mode (attenuator bypassed) +0.1 dB to 5
MHz, -3 dB @ 18 MHz (typical). Atten mode
(through attenuator) +05 dBto 5 MHz; -3 dB @
14 MHz (typical).

Outputs — Adds Video Input, External In, and
Noise. Impedance: 75 2, 30 dB Return Loss.
Packaging — Dual Width TM 500 Module (Com-
patible with TM 500 and TM 5000 Series
Mainframes).

ORDERING INFORMATION
1434 Video Noise Generator
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TEK COLOR

PICTURE MONITORS

TEKTRONIX:

650HR-C Component/Cormposite Picture Monitor.

650” R Series Picture Monitors

High Resolution Display Plus Capability for
Critical Signal Analysis

0.25 mm Triad Pitch High Resolution
Trinitron® CRT

Variable Aperture Correction

Precise Color Tracking Over Full Signal
Range

Two Video Inputs with Differential (A-B)
Capability

Video Inputs Isolated from Ground for
Hum Rejection

Optional Parallel Component Inputs —
Internally Selected Format

NTSC, PAL and Multistandard Versions
Available

Precise Decoders with Outputs to Provide
Vector Display on External XY Monitor

Unique Monochrome (White) Display of
Decoded Blue Signal for Critical Analysis of
Color Noise

® Trinitron and BetaCam are registered trademarks of
Sony Corporation.
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The Tektronix 650HR Series color picture
monitors are designed for exacting applica-
tions where picture quality and signal quality
analysis are particularly important. The
decoders have sufficient bandwidth to pass
all the information in standard signals.

The unique blue only mode feeds the de-
coded blue video signal to the red, green,
and blue channels simultaneously. This pro-
duces a monochrome display with a high
subjective sensitivity to chroma noise, allow-
ing better analysis of video quality.

The chrominance channel may be manually
switched to either the monochrome or color
modes, or activated automatically by the
presence of burst.

Circuits in the Tektronix 650HR Series are
designed for color stability and consistency.
Outputs are provided from the precision
decoders and may be used to drive an XY
monitor for a vector display. The regulated
EHT supply is not affected by extreme
changes in APL even when calibrated bright-
ness, at peak white, is set at 30 fL. Raster size
is held within 1%, while excellent clamping
maintains a stable black level with a 0% to
100% range of APL.

In 650HR Series color monitors, you can shift
the picture either horizontally or vertically, or
both (pulse cross). This lets you monitor sync,
burst, blanking, vertical interval test, and
reference signals. When the monitor is
operating in any of these display modes,

BS0HRA-C MONITOR

brightness is automatically advanced to per-
mit observation of the sync pulses and burst.
Expansion of the vertical scan is provided in
the pulse cross and vertical delay modes, so
you can view individual lines in the vertical
blanking interval.

Versions are available for certain combina-
tions of NTSC, PAL, and parallel components.
(See ordering information chart.)

The optional *-C"* versions directly display
3-wire parallel component signals. Internal
selection for SMPTE Parallei (Y, Pb, Pr),
BetaCam® (Y,BY, RY), M (Y, Q, I), or GBR for-
mats offers a wide range of applications.
Front panel switching between component
and composite inputs allows easy compari-
son of non-encoded and encoded signals.

The 650HR Series monitors can be used in
rack installations or separately in their own
cabinets.

CHARACTERISTICS

Input Signal Level — 05 V p-p minimum com-
posite video 2 V p-p maximum. (Exceeds CCIR
recommendations 567, Part D and D.2))
Impedance — Unterminated: High Z bridging in-
puts loop-through compensated for 75 © (not inter-
nally terminated). Return Loss: =46 dB to 5 MHz,
power on or off, input in use or not.

Maximum Safe Input — Exceeds CCIR recom-
mendation 451-2 (15 V peak).

Hum Rejection — Hum is =50 dB down when
4 V maximum RMS common-mode mains hum
signal is applied to the monitor in floating ground
mode.



Picture Monitors

TEK

650HR
SERIES

VECTOR OUTPUTS

VIDEOQ INPUTS

EXTERNAL SYNC

66 00 00

TALLY LIGHTS
24 VOLTS

00 00 00

NON-ENCODED INPUTS

650HR Rear Panel.

NTSC Luminance Channel — Bandwidth (notch
fiter removed) =6 MHz. Subcarrier notch filter
automatically removed when burst is not present
and Mode switch is in Auto position. Subcarrier
notch filter removed when Mode switch is in
Monochrome positon. Dc Restoration: back porch
type; not affected by burst. Mains hum reduction
due to dc restorer is <6 dB. Amplitude Linearity:
Within 2%.

NTSC Chrominance Channel — Demodulation
Axis: RY, BY. Bandpass: 1.3 MHz equiband. Gain
Range: Preset at 0 dB; adjustable from -6 dB to
+10 db.

PAL Luminance Channel — Bandwidth (notch
filter removed): =6 MHz. Subcarrier notch fitter can
be removed by changing internal jumper. Sub-
carrier notch filter normally left in circuit.

PAL Chrominance Channel — Demodulation
Axis: U, V. Bandpass: =1.2 MHz. Gain Range:
Preset at 0 dB; adjustable from —6 dB to +10 dB.
Residual Subcarrier Detection (On Applied
Signal) — Color of displayed picture will shift due
to any residual subcarrier. This feature can be
inhibited by a jumper on the decoder board.

Chrominance/Luminance — Time Error: <30
ns. Gain Error: <3%.

Delay — Red to green to blue: <50 ns.

Subcarrier Regeneration — Phase Error: Within
1° with input burst variation of +10 Hz from sub-
carrier nominal burst frequency. With Temperature
Variation: Within §° within ambient temperature
variation from 0°C to +50°C; within 1° for any
+10°C increment within the range 0°C to +50°C.
With input Signal Variation: Within 1° with input
signal variations of +3 dB from 1.0V, within 3° with
variation of burst/sync ration of —6 dB to +10 dB.
Breezeway Stability: <0.2° for burst timing errors
including burst width variance (8 to 11 cycles), and
breezeway variance +0.28 us. Phase Error Due to
Noise: Within 1° with RMS white noise at —24 dB
(0 dB = 700mV RMS).

7

00 00

POWER INPUT

00 00 00

SECAM PAL

LUMINANCE OUTPUT

Component Channels — Bandwidth: ~6 MHz.
Channel to Channel Delay Difference: <30 ns.
Transcoding Error: <3 IRE.
PICTURE

Height — 184 mm (7.2 in).
Width — 244 mm (86 in).
Underscan — = 20% reduction in both height
and width.
Aspect Ratio — 4:3.
Deflection Linearity — Vertical and Horizontal:
1% of picture height within a central area bounded
by a circle whose diameter equals picture height,
+2% of picture height outside of central area.
Convergence Error — <1 mm within the central
area. Outside of the central area, color separation
(misconvergence) is <2 mm.
Unblanking — All active picture elements are
displayed. (Horizontal retrace is accomplished
within 10 gs.)
Color Temperature — 6500°%. Easily adjustable
to other standards.
Calibrated Contrast — 30 fL at peak white of
standard 1V signal.
Calibrated Brightness — Displayed black may
be preset to a level appropriate for ambient
conditions.
ENT (Extremely High Tension) — 19 kV nominal,
regulated. Load variations cause < 1% picture size
variation. Monitor complies, as of date of manufac-
ture, with applicable DHHS standards under Radia-
tion Control for Health and Safety Act of 1968.
Kinescope Protection — Failure of horizontal or
vertical scanning shuts off the EHT. Failure of HV
Regulator circuit does not cause EHT to soar ex-
cessively. EHT supply is current limited.
Heater Voltage — Regulated dc.

SYNC AND TIMING

Signal Range — Composite sync 05 V p-p to
8 V p-p or composite video 05V p-pto 2V p-p.

Impedance — Unterminated: High Z bridging in-
puts loop-through compensated for 75 @ (not inter-
nally terminated). Terminated: 75 @ Return Loss:
=46 dB to 5 MHz with respect to 75 Q.
Synchronization — Stable subcarrier regenera-
tion, limited by line sync performance. Line sync
white noise immunity is 20 dB. Field sync white
noise immunity is 20 dB. Field sync stable with tilt
equal to 100% of sync amplitude in vertical blank-
ing. Stable with 20 IRE mains hum.

AFC (Two Loop AFC Type) — Phase Corrector:
Corrects for phase errors due to side pincushion
correction and other effects within the monitor. Slow
AFC: Displays timing errors of incoming sync, par-
ticularly, 60 Hz or 240 Hz timing errors. Bandwidth
is =25 Hz. Fast AFC: Largely corrects for incom-
ing sync errors, =2 kHz bandwidth.

Scan Delay — Horizontal Delay: = ¥4 line; displays
burst. Vertical Delay: Displays the vertical blanking
interval of the input signal expanded =2.5 times
unless underscan is activated. If the underscan but-
ton is depressed, vetical expand is inhibited.

AC POWER

Mains Voitage Range — 115 V: Within 10% (104 V
ac to 126 V ac). 230 V: Within 10% (207 V ac to
250 V ac maximum). 650HR, 650HR-C are factory
set for 115 V. 651HR, 651HR-C, 855HR-C and
652HR-1 are factory set for 230 V.
Crest Factor — =13
Mains Current — 15 A RMS maximum at 115V,
60 Hz. 0.75 A maximum at 230 V, 50 Hz. Current
is substantially higher during degaussing.
Degaussing Surge Current — 5 A RMS.
Power Consumption — 150 W maximum, 110 W
typical.
Mains Frequency — 48 Hz to 66 Hz.

ENVIRONMENTAL
Temperature Range — Operating: 0°C to +50°C.
Nonoperating: —40°C to +65°C.
Altitude Range — Operating: to 45 km (15000 ft).
Nonoperating: to 15 km (50,000 ft).
Shock — To 30 g's, ¥2 sine, 11 ms duration.

PHYSICAL CHARACTERISTICS

Dimensions Cabinet Rackmount
mm In mm in

Width 426 16.8 483 19.0

Height 279 1.0 266 10.5

Depth 419 16.5 464" 18371

Weights kg b kg »

Net 22.7 50.0 235 52.0

Domestic 28.5 65.0 30.4 67.0

Shipping

Export Shipping 36.3 80.0 372 82.0

°1 With handles

ORDERING INFORMATION

All 650HR Monitors are shipped with nting hardware,

Cabinet version hardware is aiso included.

MODEL

NUMBER NTSC PAL COMPONENT

650HR .

650HR-C . .

651HR .

651HR-C . .

652HR-1 L .

655HR-C . . .

* GBR format only
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PICTURE MONITOR
656” R'1 SECAM Picture Monitor
Color Sequencing from Field Identification
Signals or Line Burst

Precision Decoding Allows Use of R-Y, B-Y
Outputs for Vector Display Measurements

RGB Inputs with Vector Display Outputs

PAL/SECAM with Front Panel Control
of Decoding Standard

Variable Aperture Correction

Vertical and Horizontal Delay Display Modes
Reduced Chrominance Line Crawl

Indicates Color Sequence Error

Rapid Roiraco ~— Entire Picture Area is
Displayed in Reduced Scan

Two Switchable Inputs Isolated from
Ground for Hum Rejection

The Tektronix 656HR-1 SECAM color picture
monitor is identical in function to the other
650HR Series monitors but is specifically de-
signed for use in SECAM systems. It includes
both PAL and SECAM decoders.

Color sequencing is front panel controlled by
a three position mode switch. In the Feld
mode, field identification signals are used for
color sequencing and a color display is en-
abled by the presence of detectable field
identification signals. in the Line mode, line
burst determines color sequence, and a color
display is enabled whenever detectable
SECAM subcarrier is present. Use of the
Monochrome mode blanks the chrominance
channel.

In the internally selectable Forced-Color
mode, the very high limiting ratio of the chro-
minance channel lets you use the monitor to
search for very small amounts of crosstalk or
other unwanted signals. By displaying the
chrominance portion of such signals on a
brightened display, you can easily identify the
source.

Two PROMSs (Programmable Read Only Mem-
ories) are used in the monitor for generating
accurate timing signals. Their use eliminates
the need for many internal adjustments and
possible drift related to the timing of intemal
signals. One of these PROMs is programmed
with information corresponding to the lines
containing subcarrier (including field identifi-
cation lines) in 625/50 SECAM systems. The
monitor then serves as a check on improper
additions or deletions of lines that might pos-
sibly occur in improperty adjusted VTRs, pro-
cessing ampiifiers, and switchers.
Chrominance line crawl is greatly reduced by
using separate acoustical delay lines; one for
D'R and one for D'B. With front panel con-

trols, you can tumn off fuminance or chromi-
nance, and examine each one separately.
Brightness is automatically advanced for easi-
er viewing when luminance is tumed off for
examination of chrominance. For purity
checks, you can set up the equivalent of a flat
field display by switching luminance off in a
monochrome mode (chrominance off).

The monitor's chroma control has two operat-
ing modes. When the control is in, the chromi-
nance is independent of subcarier amplitude.
When the control is out, the chrominance is
proportional to subcarrier amplitude. In the
first mode, the saturation will vary with incom-
ing video level. in the latter mode, correct sat-
uration will be maintained for varying signal
levels. In either mode, both a preset (detent)
position and a vanable range are available.
Switching between the two modes in the pre-
set position provides an indication of abnor-
mal chrominance or luminance amplitude.
CHARACTERISTICS
SECAM PERFORMANCE-LUMINANCE
CHANNEL
Bandpass Without Chrominance Trap — (Ap-
erture Comector set for 0 dB). Amplitude: 105(3
to 5MHz. Apertwe Corrector Maximum
8dB; doubled peaked at 25MHz and 7MHz
<3 dB between 40 MHz and 5 MHz.
Chrominance Filter — Subcarrier Rejection:
>25dB at 4.260 MHz and 4.406 MHz, <—1dB at
5.5MHz. NOTE: The chrominance filter is removed
from the luminance channel whenever the display is
monochrome.
Pulse Distortion — <1% tilt on 50 Hz
squarewave. <0.5% tilt on 15 kHz squarewave.
Dc Restoration — Back porch type, not affected
by burst. Mains hum reduction due to dc restorer is
<6dB.
Ampilitude Linearity — Within 2%.
Luminance Off Facility — Displays chrominance
only and automatically advances brightness.
SECAM PERFORMANCE-CHROMINANCE
CHANNEL
Frequency De-emphasis — Matching to

Encoder High Frequency Pre-emphasis: Error
<05dB over the range 39MHz to 4.75MHz;
<3dB at 2.85.
Drift (Center Frequency) — Within +20 kHz.
Luminance Rejection — >46dB at 15 kHz.
Limiting Ratio — >60 dB.
Ultrasonic Delay Line Eror — <30 ns.
Crosstalk at Input to Discriminators — Be-
tween Direct and Delayed Chrominance Signals: Al-
temate line crawl on display is minimized thvough
the use of separate delay lines for the D'R and D'B
Discriminator Linearity
Incremental: Within 1%.
Demodulator Center Frequency — Clamped to
crystal reference stabilized within +0.250 kHz.
Chrominance Sequence and Color Enable —
Chrominance sequence and enabie are statistically
averaged with hysteresis for best performance un-
der poor signakto-noise conditions. Field Mode:
Based upon field identification signals. Chromi-
nance Amplitude: Disable when chrominance is
more than 12 dB low, may be internally selected.

~ Overall: Within +1%.

Line Mode: normally based upon line burst with no
chrominance arnplitude disable. An intemal jumper
provides chrominance amplitude disable if required.
Chrominance Unblanking — Programmed inter-
nally according to 625 line 50 Hz SECAM standards.
Fleld identification signals are displayed in vertical
scan delay modes.

Saturation — Selectable to treat subcarrier as FM
signal or to vary the satugation with incoming chro-
minance level. | t of Subcamier Ampii-
tude: Gain Emor <3%. Dependent on Subcamier
Amplitude: Tracking emor <5% for signals within
+3dB to —6dB of normal . Chroma
Control Separately Adjustable: +6 dB.

Cross Tak — Between RY and BY >40dB
attenuation.

Chrominance/Luminance Time Error —
<60 ns with properly adjusted bell fiter and low
frequency de-emphasis.

Sequence Error Indicator — When the front pan-
el red light indicates that the incoming SECAM sig-

nal has a chrominance opposite to that
indicated by an ext applied 7.8 kHz signal.
Also when the monitor is in the Line mode the
light will indicate when thq field identification signals
are reversed with r to the Chrominance Se-
quence present during active picture.
VECTORSCOPE OUTPUTS

Calibrated Modes (Dots in Boxes) — Selected
by front-panel control for either 75% color bars or
25% color bars (SECAM and RGB only). Vector lo-
cations are within +2% of vector magnitude.
Vectorscope Drive Capability — Suitable to
drive 10 ft of 75 coaxial cable (unterminated) to X-
Y display.

Required X-Y Display Deflection Sensitivity —
0.05 Viem on both X axis and Y axis.

Required X-Y Display Input Resistance —
> 100 kQ. '

RGB Vector Display —t R, G, and B input signals
are matrixed to form R-Y and B-Y signals which are
switched to the rear-panel vector output connectors
when the RGB inputs are selected.

RGB Matrix Ermor — R-Y and B-Y relative output
signal amplitudes are within + 2% of desired values
when equal R, G, and B signals are supplied.
RQGB Centering — Black level is clamped to within
+9mV which comesponds to +1mm in the 75%
vector display.

Other Inputs and Outputs — 7.8kHz input
7.8 kHz output, and field 1 pulse output.

PHYS|CAL CHARA!

Dimensions Cahinet

mm n ln
Width 426 168 4&3 19.0
Height 279 110 | 266 105
Depth 419 16.5 4644 18.31
Weights kg b kg b
Net 227 50.0 235 520
Domestic
Shipping 285 65.0 30.4 67.0
Export Shipping 36.3 80.0 37.2 82.0

ORDERING INFORMATION
856HR-1 SECAM + PAL + RGB
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1 1 O'S Video Synchronizer
True 10-Bit Accuracy and Resolution

Tracks Signals into the Noise

Optional Four-Field Memory for the Highest
Picture Quality

Adaptive Decoding—Minimizes Picture
Shifts while Preserving Horizontal and
Vertical Detail, Provides Exceptionally High
Quality Picture Freeze

Adaptive Clamping—Minimizes Streaking
on Noisy Signals

Digitally Precise RS-170A Sync and Burst
Insertion

Heterodyne Color Processing

Auto VTR Signal Recognition

Infinite Window Correction Range

Processing Amplifier

Passes the Vertical Interval
Precalibrated Boards in Modular Design

The 110-S Video Synchronizer is a high qual-
ity 10-bit, 4X fsc video synchronizer. The
10-bit architecture, adaptive decoding, and
adaptive clamping combine to provide a
synchronizer that performs well on noisy sig-
nals, minimizes horizontal picture shifts, and
is virtually transparent to the processed
signal.

10-Bit Precision

A Tektronix-designed 10-bit digitizer and a
sampling rate of four times the subcarrier
frequency result in negligible quantizing er-
rors, low differential gain and phase, and a
flat frequency response. Compared to 8-bit
synchronizers, the 110-S has four times the
accuracy and resolution. The resulting trans-
parency to the video signal aliows cascad-
ing of 110-S synchronizers in the signal path
with minimum signal degradation.

Tracking Into Noise

When noise from a fading ENG microwave
feed or static interference degrades the S/N
ratio, the 110-S will continue to track the sig-
nal. If the original sync and burst are clean,
they may be passed with the original signal.
Noisy sync and burst are replaced with pre-
cise, digitally-generated RS-170A sync and
burst. The 110-S can be configured to track
into the noise, freeze field, or go to black

upon loss of the incoming signal. As noise
increases, the adaptive clamp slows down
to prevent horizontal streaking while still re-
sponding quickly to hot switches.

Four-Field Memory (Optional)

Four-field memory allows display of full col-
or-frames with correct SCH phase and with-
out decoder artifacts. Four-field storage also
enables accurate synchronization without
the 140 ns horizontal shift caused by frame
overlapping. Freeze frames of one, two, or
for maximum resolution, four fields may be
selected with the 110-S four-field option.

Adaptive Signal Decoding

Correct color framing on the standard, two-
field memory 110-S is maintained with an
adaptive comb/notch decoder. Vertical cor-
relation of the picture information (for exam-
ple a flag pole) allows chrominance/lumi-
nance separation to be done by a 3-line
comb filter, thus preserving the fine detail in
the picture. Absence of vertical correlation
in the picture causes the notch decoder to
be activated, thus preserving vertical chro-
ma resolution.

TBC Option

The 110-S TBC option adds time base cor-
rection for heterodyne color VTR's to the
110-S Synchronizer.

The Auto VTR Signal recognition feature al-
lows the 110-S Synchronizer/TBC to recog-
nize a heterodyne color VTR signal and acti-
vate the TBC function. If automatic
operation is not desired, the user can force
the TBC to operate continuously. When the
TBC mode is manually disabled or the input
signal has no time base error, the 110-S
functions as a standard synchronizer.

110-S Differential Gain

With a standard memory capacity of two
fields, the 110-S Synchronizer/TBC provides
time base correction without feedback to
the VTR. This permits time base correction
of remote location VTR feeds as well as
backup TBC capability for studio VTR
sources.

Processing Amplifier with Remote
Control

The 110-S processing amplifier provides ad-
justment of video gain, setup, chroma gain,
and hue. Adjustment may be made with in-
ternal controls or via a rear panel remote
control connector with externally supplied
control voltages. The processing amplifier
controls are located in the output circuitry
and are active in both normal and freeze
frame operation. The proc amp controls are
included on the 110-RC Remote Control
Unit.

Digital Test Ports

A Digital Test input port allows use of a digi-
tal signal from any of the Tektronix 1900 Se-
ries test signal generators to test the decod-
er and digital-to-analog converter. A Digital
Output port enables analysis of the input
video signal after it has been digitized by
the analog-to-digital converter and pro-
cessed through memory. This data can
drive the DAC in a 1900 Series generator.

Reliable Operation

110-S reliability is assured by using high
quality components, preconditioned IC’s
and two-piece connectors. Dual adaptive
cooling fans provide overheating protection.
The infrequent task of troubleshooting be-
comes fast and simple with modular, front-

110-S Differential Phase

51
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110-S Rear Panel

panel loaded circuitry designed so that the
110-S can be repaired without removing it
from the rack. Factory precalibration of
boards allows them to be replaced without
disturbing the calibration of the synchroniz-
er. Built-in diagnostics and input signal con-
dition monitors continually check system
status indicating possible problems. Memo-
ry error concealment allows in-service com-
pensation of a memory fauit, with remaining
accuracy and resolution still better than 8-bit
synchronizers. The 110-S automatically by-
passes the signal when line power is lost.

Audio Delay

An Audio Delay control port allows automat-
ic audio-video delay correction when used
with a Tektronix 118-AS Audio Synchronizer.

Quantizing Error Included in
Specifications
The industry has neglected the effects of
quantizing error on synchronizer product
specifications. The following 110-S specifi-
cations, however, include quantizing error
for a modulated ramp with 40 IRE
subcarrier.

CHARACTERISTICS
Digita) Sampling — 10 bits at 14.3 MHz (1024
levels at four-times NTSC Subcarrier).

ELECTRICAL
PROGRAM CHANNEL

Gain — Program Output: Unity + 1%.
Frequency Response — +1% to 4.2 MHz.
Signal to Noise Ratio — 60 dB unweighted.

Chrominance/Luminance Gain Error —
<1%.

Chrominance/Luminance Delay Error —
<10 ns.

Differential Gain — <1%.
Differential Phase — <1°.

27 Pulse K Factor — 0.5%.

2T Pulse to Bar Ratio Error — <1%.
Short Time Distortion — <1%.

Line Time Distortion — <0.5%.
Field Time Distortion — <0.5%.

PROGRAM CHANNEL
(TBC OPERATING)
Meets all standard 110-S specifications except as
listed below. Specifications reflect performance
with a test signal generator input.
Frequency Response — Luminance: —3 dB at
2 MHz. Chrominance: —3dB at +600 kHz from
3.58 MHz.
Signal to Noise Ratio — >52 dB unweighted.
Differential Gain — 2% maximum.
Ditferential Phase — 2° maximum.
27 Pulse K Factor — Symmetrical with 5%
Output Jitter — Luminance: 20 ns maximum.
Chrominance: 2° maximum.
PROCESSING AMPLIFIER
Input Gain Range — +3 dB.

Output Gain Range — +3dB.
Setup Range — + 10IRE.
Hue Adjustment Range — +20°.
Chrominance Gain Range — +3 dB.
Signal Correction Timing — Horizontal Blank-
ing: 10.2 us, 10.7 us or 10.9 us (selectable). Verti-
cal Blanking: Start of field through line 21.
Sync and Burst Insertion Timing — Horizontal
Insertion: 10.2 us, 10.7 us or 10.9 us (selectabie).
Vertical Insertion: Start of field through line 9.
Sync and Burst Insertion Amplitude Accura-
cy — +1IRE.
VITS Deletion Timing — Vertical Timing: Line
10 through line 14 (selectable).
ADAPTIVE CLAMP

The adaptive clamp has 32 dB hum rejection in
the absence of noise other than hum, and re-
duces hum rejection in the presence of other
noise in order to minimize clamp streaking.
Clamp Speed — Slow: (<20 dB S/N)*'. Settling
Time: Within 5IRE in 30 lines or more. Medium:
(<35 dB S/N)*. Settiing Time: Within 5 RE in 10
lines to 30 lines. Fast: (>35dB S/N)*'. Settiing
Time: Within 5 IRE in 2 lines to 3 lines.
*1 Approximate signal 1o noise ratio.

CHROMINANCE DECODER
Video Signal Filtering Modes — Pass: Signal
unaltered. Comb: Chrominance inverted using
3ine comb filter. Burst is comb decoded. Notch:
Chrominance inverted using 9-point transversal
notch filter. VITS are notch decoded. Adaptive:
Chrominance inverted using combination of notch
and comb filters.

SYNCHRONIZER TIMING
Output Timing Range — Horizontal: 13.41 us
advance to 4.40 us delay. Vertical: Two lines ad-
vance to one line delay.

POWER SUPPLY
Line Voitage Range — 90Vac to 132Vac;
180 V ac to 250 V ac.
Peak Input Power — 300 W maximum.
Typical Power — 240 W.
ENVIRONMENTAL

Temperature — Operating: 0°C to +50°C.
Nonoperating: —55°C to +75°C.

PHYSICAL CHARACTERISTICS
Dimensions mm n
Width 480 19.0
Height 89 35
Depth 510 20.1
Depth (Rackmount) 491 19.4
Weight kg [
Net 327 14.8

Remote Control Interface Functions — Re-
mote Bypass, Manual Freeze, Freeze Field or
Frame, Freeze Four Field, Enable Auto Freeze, In-
hibit Decode, Inhibit Sync and Burst Insertion, Ex-
temal Test Data Enable, (Digital input Port), Sta-
tus Indicator, Power LED, System Status LED,
Proc Amp Active LED, Bypass LED, Hue Control,
Setup Level, Chroma Level, input Gain (ADC),
Output Gain (DAC).

TBC Remote Control interface Functions —
TBC On/Off; Enable Auto VTR Signal Recogni-
tion; Forced Heterodyne Processing.

ORDERING INFORMATION
110-S Video Synchronizer.
Includes: Power cord (161-0066-00); remote plug 36-pin
unwired connector with shell (131-0293-00); one set of
rack slides (351-0636-00); circuit board extender
(670-7754-00); operator manual, service manual.

OPTIONS

Option 10 — Four-Field Memory Adaptive Decoder.
Option 20 — Adds time base comrection for heterodyne
color VTR's.
110-RC Remote Control Unit.

OPTIONAL ACCESSORY
Spare Perts Kit — Order 020-0980-00.
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1 1 8-AS Audio Synchronizer

Automatic or Manual Control of Audio to
Video Timing

Simple One-Wire Interface to 110-S Video
Synchronizer

118-F02 Option Provides Interface to Other
Video Synchronizers

Expandable to Three Channels for Stereo
and Auxilliary Channel

Compensates for up to Ten Fields of Video
Delay

93.75 kHz Sampling Provides Accurate Ste-
reo Phasing and Flat Frequency Response

18-8Bit Floating Point Code for Wide Dynamic
Range

Built-In Diagnostics and Easy Module Ac-
cess for Service

Frame synchronizers, digital video effects,
noise reducers, and other video delay de-
vices in the television signal path necessi-
tate delaying the audio signal to avoid an-
noying lip-sync errors. When a number of
video synchronizers are cascaded, each
with its inherent delay variations, fixed audio
delays leave significant delay uncertainty.
With four-field video synchronizers such as
the Tektronix 110-S, video delay may be as
great as 66 ms, making audio synchroniza-
tion even more important. The Tektronix
118-AS Audio Synchronizer provides auto-
matic and/or manual control of audio delay
to maintain proper audio to video timing.
With 18-Bit floating point code and
93.75 kHz sampling, the Tektronix 118-AS
brings to audio synchronization the same
high standards established for video syn-
chronization by the Tektronix 110-S.

Automatic Audio Synchronization

The 118-AS Audio Synchronizer automati-
cally tracks the 110-S Video Synchronizer
using a simple one-wire digital interface. Ad-
ditional audio delay may be added manually
to compensate for audio to video timing er-
rors present on an incoming signal. The
standard 118-AS provides up to ten fields
delay, with memory sockets for user expan-
sion to 40 fields. An optional video interface
board allows the 118-AS to be used with
other video equipment.

118-AS Audio Synchronizer
Configuration

The standard 118-AS is a single channel au-
dio synchronizer, which may be expanded
to two or three channels for stereo or sec-
ond language applications. Each additional
channel may be added by instaling a 118
FO1 kit, which consists of two fully calibrated
plug-in circuit boards. The 118-AS main-
frame is prewired to accept up to three
channels. All channels may be controlled by
a single video synchronizer or each channel
may be operated independently using three
110-S synchronizers.

Remote Control

The 118-RC Audio Synchronizer Control al-
lows remote adjustment and monitoring of
delay for up to three channels. Automatic,
manual, or total delay is displayed in either
fields or milliseconds. System Status, Input
Clip, and Bypass LEDs indicate abnormal
operating conditions. The 118-AS can be
bypassed from the Remote Control.

Transparent Delay Change

To minimize program audio discontinuities,
the 118-AS provides a controlled rate of au-
dio delay change. This allows color frame
boundary crossings without introducing au-
dible artifacts. Manual delay changes are
also rate controlled to guarantee smooth
transitions.

Wide Dynamic Range

Precision floating point coding makes high
signal to noise ratio and ow distortion avail-
able over a wide range of input signal levels.
The 118-AS floating point code provides
nearly constant 75 dB S/N and 0.05% distor-
tion over a wide range of signal levels in-
stead of optimizing performance for a
specification at clip level. While convention-
al 16-Bit linear coding could provide 96 dB
S/N and an impressive .002% distortion just
below clipping (where most digital audio de-
vices are specified), performance degrades
substantially at lower, more realistic input
signal levels, as illustrated in Figure 1. For
example, if 16 dB headroom and 25 dB pro-
gram dynamic range are allowed, a 16-Bit
linear PCM system might have 50 dB S/N
and 0.2% distortion.
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Wide Bandwidth

| A fundamental constraint of digitizing either
1 audio or video is all frequencies above half
| the sample rate must be removed to avoid
| aliasing (see Figure 2). For example, with a
00S{EEEEl i i Lo e S e B LS i e typical 44 kHz sample rate and 20 kHz audio
bandwidth only a 4 kHz transition band for
the anti-aliasing filters is allowed. This ne-
cessitates performance- trade-offs in fre-
quency response and group delay. If com-

g:: ________________ promises are made in filter design, aliasing
may translate out-of-band energy, such as
B === I tape recorder bias frequencies, into the au-
| dio band.
70 ' With a sample rate of 93.75 kHz, the 118-AS
66 — — . & filter transition band increases from 4 kHz to
53.75 kHz. As a result, wide frequency re-
sponse, flat phase response, and accurate
60— transient response is achieved without sac-

|

|

|

|

|

I

|

:

| rificing attenuation of alias signals. The

| small delay through the wide transition band

| filters assures accurate matching of channel

| phasing for stereo applications.

: Diagnostics

| 118-AS operation is monitored by internal di-

| agnostic circuits. Input signal level, A-D op-

| eration, memory, and power supplies are

[ continuously checked. In addition, the

| microprocessor exercises an extensive set

[ of digital power up diagnostics. Whenever a

| fault with the input signal or the 118-AS is

: detected, the front panel System Status

24 LED flashes. For more detailed status infor-

) mation, diagnostic LEDs are provided on
athf B2UEEIIE ) —————— > the circuit board modules.

Figure 1: Signal-to-noise ratio in floating point and knear

PCM systems.
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Service

Repair of the 118-AS is simplified by modu-
lar construction. All modular assemblies are
easily accessible without removing the 118-
AS from the equipment rack.

In addition to the standard service pro-
grams, Priority Module Exchange Service is
available for the 118-AS. This program pro-
vides quick response when downtime is
critical.
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Figure 2. Anti-aiasing fiter responses for low and high sampling frequencies.
CHARACTERISTICS POWER REQUIREMENTS
90V to 132V or 180 V to 250 V switchable. Fused ORDERING INFORMATION

(For active balanced input)
Channels — 1 standard, expandable to
3 channels.

Delay — 10fields total (user expandable to
40 fields). Automatic and manual delay control.

Encoding — 18-Bit floating point code.
Sample Rate — 93.75 kHz.
Total Dynamic Range — 100 dB.

Peak Input Signal — + 24 dBm into 600 2, con-
figurable to other levels.

Gain — Fixed at unity gain with provision for vari-
able gain.

Gain Accuracy — +0.2dB at unity gain.
Frequency Response — +0.2dB, 50Hz to
15kHz, 0.5 dB, 20 Hz to 20 kHz.

Phase Accuracy — Channels match within:
+1° at 1kHz, £10° at 10 kHz.

Harmonic Distortion — 0.05% maximum,
0dBm to +24 dBm, 20 Hz to 20 kHz.

IM Distortion — 0.08% maximum, 0dBm to
+24 dBm, 20 Hz to 20 kHz.

Signal to Noise Ratio — 75dB, 0dBm to
+24 dBm, 20 Hz to 20 kHz.

Channel Separation — 80 dB.

Input Impedance — High impedance balanced
input, configurable to 150 Q or 600 Q.

Input Coupling — Active balanced input, can
be configured for transformer coupling.

Output Impedance — Low impedance to drive
150 Q or greater.

1.6 A (0.8 A for 220 V) on power supply and 5 A
on rear panel. 80 W typical power for 3 channels.

ENVIRONMENTAL
Temperature — Operating: 0°C to +50°C.
Nonoperating: —40°C to +65°C.

PHYSICAL CHARACTERISTICS

Dimensions mm i
Width 483 19.0
Height 88 35
Depth 488 19.2
Weights kg )
Net 11.8 256

Audio Synchronizer Control Functions —
118-AS Front Panel: Power LED; System Status
LED.

Controls and Indicators Behind Front Panel
— Power Switch; Fuse; Line Voltage Selector; By-
pass Switch and LED; Input Clip LED; Dead Out-
put LED; Digital Diagnostics; Manual Delay
Switches; Zero Remote Delay Switches; Auto De-
lay Disable Switch; Processor Reset Switch.
Remote Control Functions — System Status
LED; Input Clip LED; Bypass Switch and LED; De-
lay Readout; Fields or mS Switch and LEDs; Man-
ual, Auto, or Total Switch and LEDs; Manual De-
lay Set Switches; Auto Delay Disable Switch and
LED.

118-AS Single Channel Audio Syn-
chronizer

Includes: Power cord; rack slides; remote control mat
ing connector; instruction manual.

118-F01 Audio Channel Kit (adds one
channel)

118-F02 Video Interface Kit

118-RC Remote Control Unit

OPTIONAL ACCESSORY
Circuit Board Extender — (Same as 110-S
Extender.) Order 670-7754-00
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TEK AUTOMATIC VIDEO

MEASUREMENT SET

1980

ANSWER with Measurement Software

Unattended Monitoring of Video Signals
from Studios, STLs, Earth Stations, and
Transmitters

Full Spectrum of Timing, Frequency
Response, Amplitude, Phase, and Noise
Measurements

Waveform Plots for Analysis and
Documentation

Remote Operation

Automatic Logging

User Definable Measurement Limits

Operator Initiated Individual Measurement

Vertical Interval Scan for Test Signal
Locations

User-Defined Measurement Groups

The 1980 ANSWER Automatic Video Mea-
surement Set provides total video measure-
ment capabilities and offers maximum ver-
satility and testing power. Special features
provide quality measurement performance
for a wide variety of applications.

Programmability as Well as Compre-
hensive Software Packages.

The 1980 can be programmed using AN-
SWER BASIC to make specific measure-
ments required for a wide range of video
applications. Comprehensive software
packages (Options 01, 04, 05 and 06) are
available from Tektronix. The instrument can

be tailored for a specific operation, auto-
matically performing a single measurement
or a group of measurements continuously,
on operator demand, or at prescheduled
times. The results can be returned in report
format, with or without graphics, on a variety
of terminals and printers. ANSWER's micro-
processor control and ROM memory give
you extensive flexibility. Format or standard
changes can be made without the expen-
sive modifications or recalibrations associat-
ed with analog test equipment.

High Measurement Accuracy

The 1980 provides consistent measurement
accuracy with high repeatability. Special
features like signal offset, gain control, dith-
er generation, and signal averaging can be
used to minimize possible errors. Using
these features can significantly reduce
noise on the incoming signal and provide an
effective resolution of 11 bits. This means
you can use the 1980 for the most stringent
measurement problems and have fast accu-
rate results.

Due to its digital nature ANSWER has very
few internal adjustments, providing a high
degree of reliability over long periods of
time.

RS-232C Compatibility

ANSWER has five RS-232C (ASCIl coding)
Ports. This means the instrument can be
adapted to a wide range of applications, in-
cluding unattended and remote systems
and computer control.

Remote Operation

The 1980 can also be operated from a re-
mote terminal over telephone lines. With Op-
tion 12 (Autocall), it can even be pro-
grammed to automatically telephone a
remote terminal under user specified condi-
tions, e.g., an out-of-limits signal.

Display Terminal Allows Waveform
Plots

ANSWER requires the use of a terminal for
display. We offer several, including the 4105
and 4107 13inch Color Graphics terminals.
Standard RS-232C interfaces ensure com-
patibility with a wide range of other termi-
nals and printers.

Waveforms can be plotted on local or re-
mote graphic devices for further analysis.
any portion of the waveform can be expand-
ed to fill the screen and examine small dis-
tortions in detail. Hard copies of the wave-
form plots are useful for support
documentation and trend analysis.

Applications Software Packages

With the Option 04 NTSC Video Signal Moni-
toring Software, ANSWER makes automatic
or operator-initiated measurements on VITS
and full field signals.

With the Option 05 PAL Video Signal Moni-
toring Software, ANSWER makes automatic
or operator-initiated measurements on TS
and full field signals.

With the Option 06 Dual Standard Applica-
tions Software, ANSWER can make auto-
matic or operator-initiated measurements on
both PAL and NTSC video signals. The vid-
eo standard in use on the incoming video
signals is specified by the user, and there-
after Option06 makes all measurements
accordingly.

This program combines all features of Op-
tion 04 (NTSC Video Monitoring) and Op-
tion 05 (PAL Video Monitoring) into one pro-
gram. The characteristics remain the same
as in those programs.

Unattended Monitoring

ANSWERS Optional Applications Software
will continuously monitor video signals,
make user-selected standard measure-
ments, compare them against user-defined
limits, and print alarm messages should
these limits be exceeded.

Signal Timing, Frequency Response,
Amplitude, Phase, and Noise
Measurements

Because of the broad spectrum of measure-
ment capability provided by each option,
ANSWER applications software allows AN-
SWER to be useful in many different video
environments: at transmitters, in studios, at
cable head-ends, at satellite earth stations
and with TV equipment manufacturers.
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Option 04 will make RS-170A and FCC tim-
ing measurements, as well as amplitude
and phase ‘measurements on both NTC-7
and FCC VITS. Amplitude measurements
are reported as % of carrier, % of bar, or
IRE units.

With Option 05, CCIR Rep. 624-1 timing
measurements, as well as amplitude and
phase measurements on CCIR Rec. 567
ITS, can be made with the amplitude mea-
surement results reported as mV, % of bar,
or % of carrier. Blanking level and baseline
distortion can be measured and the
amplitude/frequency response of various
television circuits determined by measuring
the amplitude of the first five multiburst fre-
quency packets, referenced to the
multiburst flag.

Scan the Vertical Interval for Test Sig-
nal Locations

NTC-7 or FCC VITS and VIRS can be locat-
ed by using the Option 04 Program to scan
the vertical interval and “memorize” the
field and line locations of these well-de-
fined waveforms. The locations found are
used in subsequent sampling. Also, the
waveforms on lines 10 through 21 can be
plotted, enabling the operator to visually lo-
cate the zero carrier pulse, digital data, or
a quiet line.

CCIR Rec. 567 ITS, EBU color bars,
multiburst, Zero Carrier, teletext, or quiet
lines can be located by using the Option 05
program to scan the vertical interval, and
“memorize” the field and line locations of
these well-defined waveforms. The loca-
tions found are used in subsequent sam-
pling. Also, the waveforms on lines 9
through 23 and 322 through 336 can be
plotted enabling the operator to visually lo-
cate the Zero-Carrier pulse, teletext, or a
quiet line.

Remote Operation Optional
Applications

Programs can be operated from a remote
terminal over voice grade telephone lines.
With Option 12 (Autocall) it will automatical-
ly dial up a remote terminal under user-
specified conditions e.g., an out-of-imits
signal.

Automatic Logging

A user-defined set of measurements will
automatically be made and the results
printed at operator-scheduled times.

User-Definable Measurement Limits
The user can specify inner (caution) and
outer (alarm) limits for each measurement
parameter and different sets of limits for
the two 1980 video input channels.

Operator-Initiated Individual
Measurements

Monitoring can be interrupted at any time
to make one or more individual measure-
ments, once or repeatedly. The numeric re-
sults are printed. Combined with the capa-
bility to plot waveforms, this makes
ANSWER a powerful trouble-shooting
instrument.

User-Specified Measurement Groups
New commands can be created, each of
which “stands for" a sequence of Option 05
commands. This enables unique Option 05
command sequences to be developed
which perform a measurement task that is
tailor-made for the user's application.
Thereafter, only the user-coined command
name needs to be typed to initiate the se-
ries of measurements.

CHARACTERISTICS
SIGNAL HANDLING
Inputs — A and B (user selectable).
Impedance — 75 Q.

Return Loss — Video: 546 dB to 5 MHz.
Signal Level — 0.5V to 2V p-p; sync negative.

Coupling — Dc or ac nonfloating (user
selectable).

Clamp — Selection: Fast, slow, or off (user se-
lectable). Level: Sync tip or back porch.

Hum Rejection — Fast: >36 dB. Slow: <10dB.
Signal Averaging — Noise Reduction: 15dB;
with 32 line averaging and incoming signal-to-
noise ratio of 46 dB or less. Dynamic Range: 2.5V
maximum; with O offset. Gain Range: 0 times to
15.5 times in 0.5 increments. Offset Range: 0 LSB
to 248LSB +0.5LSB (8LSB increments); re-
ferred to input at unity gain. Noise Floor: —72dB
(0dB = 714 mV).

Distortions — Differential Gain Emor: <0.5%.
Differential Phase Error: <0.4°. Luminance Non-
linearity Error: < 1.0%. Amplitude/Frequency Error
(OMHz to 5MHz): 0dB +0.25dB; 7.16 MHz =
> —46 dB. Delay/Frequency Error (0 MHz to
5 MHz): <20 ns.

SYNCHRONIZATION

Modes — Internal: Satisfactory operation with
26 dB signakto-noise ratio (Sound-in-Syncs dis-
abled). Channel A and B (user selectable). Exter-
nal: Channel A and B (user selectable).
Amplitudes — Internal Mode: 143mV (20 IRE)
minimum; negative going sync on incoming sig-
nal. External Mode: Minimum: 0.2 V p-p into 75 Q,
composite sync. Maximum: 80V p-p into 752,
composite sync.

ANALOG TO DIGITAL CONVERSION
Resolution — 8 bits; 11 bits effective with
dither.

Accuracy — RMS: £0.25L.SB (+0.1%). Peak:
+0.5LSB (+0.2%).

Conversion Rate — 20 MHz maximum.
Monotonicity — All 256 codes present and in
sequence with no polarity reversals.

Sampling Rate — NTSC: 910 x horizontal fre-
quency. PAL: 1135 x horizontal frequency.

Note: User seleclable means that the function is conr
troled from the keyboard.

DIGITAL PROCESSING

Signal Memory — Video Acquisition Memory
Capacity: 32 k samples. Video Acquisition Memo-
ry Controller Sampling Modes: Line rate, field rate
or block sampling between two points on signal.
Save Value: Multiples of eight. Skip Value: Multi-
ples of two. Picture Monitor Bright-Up Pulse Out-
put: Amplitude: =240 mV. Termination: Intemal in
75 Q.

Real Time Clock — Internal Reference Stability:
10 P/M total over + 10°C to +50°C; crystal con-
trolled. External Input Frequency: 1 MHz. External
Input Amplitude: 0.3V to 40 V.

Microcomputer — User Memory: 32k words.
Nonvolatile Memory: 8 k words.

Software Control — TEK ANSWER BASIC.

DIGITAL INTERFACE
Access Ports — Interface: RS-232C; (ASCA
code). Number: 5; 3DCE*! (full duplex). 2 DTE*2
(full duplex).
Baud Rate — Five Ports: Up to 9600; user
programmable.
Automatic Call-Up — RS-366 (optional).
User Operation — Via keyboard (ASCHI).
*1 DCE = Data Communication EQuipment
*2 DTE = Data Terminal Equipment

ENVIRONMENTAL

Temperature Range — Operating: 0°C to
+50°C. Nonoperating: —55°C to +75°C.
Altitude Range — Operating: Sea level to
4572 m (15,000 ft). Nonoperating: Sea level to
15 240 m (50,000 ft).

PHYSICAL CHARACTERISTICS

Cabinet Rackmount
Dimensions mm n mm n
Width 429 16.9 483 19.0
Height 355 14.0 355 14.0
Depth 593 24.0 844 220
Weights =~ kg L) kg b
Net 25.0 55.0
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Measurement Sets

TEK &%
ANSWER
CHARACTERISTICS, OPTION 01 FCC AND RS-170A TIMING ___FCC COLOR BAR MEASUREMENTS
AMPLITUDE AND PHASE MEASUREMENTS MEASUREMENTS ™ Range Accuracy
Measurement Renge Accuracy ~ Measurement Range Accwrscy  color Bar +100% of nominal +1.0% or
Bar Amplitude 30 IREt0 130 IRE units | +05IRE 1 8ync Width Tusto8us +25ns Ampitude £ +1.0IRE,
mplitude Errors whichever
Sync Amplitude | 20 IRE to 80 IRE units +05IRE  Front Porch 05usto2us +25ns o Grosier
Burst Amplitude | 10 IRE to 90 IRE units c1 L 1L I —— 215 225ns  Color Bar £180° from e
Average —20% +120% of 100 IRE | +3% of Video D Phase Errors nominal
Picture Leve! Sync to Burst 410 30 cycles +20° Color Bar 0% to 200% of 2%
Reference —20IRE to 130 IRE units | +0.51RE Start Duration Chrominance- nominal
Black Level Sync to End 648 10158 +20n8 Luminance Gain
Line 0% to 40% +0.5% of Burst +005  Ratio
Time Distortion burst
Puise 10 Bar Rato | 10% 0125% Ty Eo cyde  AMPLITUDE AND PHASE MEASUREMENTS
27 Step Ringing | 0% to 25% +2% H Blanking Width | 8 us to 30 us +50ns  Measurement Range Accuracy
Relstive 25% to 175% +0.5% Color Burst Width | 6 to 13 cycles +1cycle  Bar Amplitude 0% to 80% of +0.4%
Chroma Gain amplitude g::e CP‘"“' . Carrier
Relative +300 ns +10ns detection :
Chroma Time +0.51RE Zero Carrier 0 1RE to 200 IRE +0.5IRE
Amplitude/ 0 IRE to 120 RE +1IREor  Breezway Width | —2.048t03.548 +25ns Not Present
Frequency +2% +05 Chrominance- +300ns +20ns
whichever burst cycle Luminance Delay
is greater H Sync Rise 0.14 us t0 0.3 us +20ns Chrominance- 0% to 180% +1%
Luminance 0% to 50% +0.5% and Falltimes 031 ust0 1.0 s +30ns Luminance Gain
Nonlinearity Equalizing 1481020 8 +25ns Differential Gain 0% to 100% +0.5%
Chrominance 20 IRE Chroma +0.5IRE Puise Width Ditferential Phase |0° to 360° +0.4°
Nonlinear Gain 5 IRE to 35 IRE Serration Width 148 t020 us +25ns Lumii Non- 0% to 50% +1%
80 IRE Chroma Vertical Blanking | 20 to 50 ines +140ns  lHnear Distortion
45 IRE to 1680/ Width Relative Burst Gain | +100% +0.5%
Chrominance 0° to 180° 1 - K . Relative Burst +180° .
Noniinear Phase The Option 01 program is stored in PROMS on Phase e 80 =04
Differential Gain | 0% to 180% +0.4% twc: circuit boards which plug into the 1980 base e R 25% 1o 0% 13% of
Ditferential Phase | 0% to 100% +0.5% unit. % of Sync of sync sync or
Chrominance 0 IRE to 50 IRE +0.5 IRE CHARACTERISTICS, OPTION 04 +0.5 IRE,
nance whichever
Lumi HORIZONTAL INTERVAL
Internoddstion TIMING MEASUREMENTS £ roater
Signal to 26dB to 72dB within 1 dB % of Bar 10% to 80% +0.5%
Noise Ratio Measurement Range A Y of Bar
Low Frequency 0dB to 80 98 within 1d8  Breezeway Width | 0.2 s t0 3.5 s +25ns Bar Not Present |10 IRE to 80 IRE +0.5 IRE
:M Noise s0% 5% Color Burst Width | 6 to 13 cycles +0.1cycle  Sync Amplitude 20% to 80% +0.5%
a:"ln"'" Burst * 05 Front Porch 05ust02 8 +25ns of Bar
Duration Bar Not Present {20 IRE to 80 IRE +0.51RE
".'.th.hau *180 04 Horizontal 6 us 10 30 us +50ns Blanking Level 0% to 90% of +0.5%
Burs Blanking Width Max Carrier
OUT-OF-SERVICE MEASUREMENTS Horizontal Sync 80 us 10 1 48 +30ns Sync Variation 0% to 50% of +0.5%
Measurement Range Accuracy Risetime and Max Carriar
Field Time 0% to 40% +0.5% Faittime Zero Carrier 0% to 50% of Bar +0.5%
Distortion Horizontal 1usto8yus +25n8 Not Prasent
Long Time Overshoot Range: +1.0 IRE Sync Width Zero Carrier & 0 IRE to 50 IRE +0.5IRE
Distortion 20 IRE to 100 IRE SCH Phase +90° +5° Bar not present
0IRE '°1§:;'_‘E t0SIRE o o Setup 54810 18 48 +25ns  Blanking Variation :'% to 50% of +0.5%
01st030s + 2% of Sync to Start- 4 48 to 8 us (i.0. +140 ns ax Carrier
i of-Burst 16 to 30 cycles) (0.5 cycles) Zero Carrier 0% to 50% of Bar +0.5%
Not Presen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>