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VIDEO MEASUREMENT SET

AUTO MODE AMPLITUDE AND PHASE MEASUREMENTS iINCIDENTAL CARRIER PHASE MODULATION
Measurement Range Accuracy Test Signal Measurement Range Accuracy Test Signai |
RS-170A HORIZONTAL BLANKING INTERVAL | average Piciure | 0 1o 100% +30% Full Freld ICPM (requires [0 to 30 deg | +10 deg FCCor |
TIMING MEASUREMENTS Level (APL) Zero Carrier NTC7
Measurement Range Accuracy | Test Signal Bar Top 0 t0 90% of +0.19% FCCINTC7 Pulse and the Composite
Maximum Composite quadrature
Color Burst 61o 13 cycles | £0.1 cycles Horizontal Cartier output of the
Width Blanking demodulator
/| o
Front Porch 0510 2 pus +20ns Horizontal Bar Amplitude |0 o 200 IRE 03 IRE ECC'NTC ’ on channel C) L
omposiie
Duration Blanking
Horizontal 61030 us +50 ns Horizontal ES;:T;TCZCQ 01 £300 ns =5ns é%gg;s?{g COLOR BAR MEASUREMENTS
Biankin Blankin N
Width 9 g gg‘ay (R?%‘a"ve Measurement Range Accuracy | Test Signal
roma Time)
Horizontal 80 to 120 ns —10to +30 ns | Horizontal — S 7 - Color Bar £100% of £10% FCC Color
Sync Rise Time | 120 to 300 ns | £20 ns Blanking Crvominanceto (0 fo 160% 1% FCONTC7 Amphtude norrinal Bars
Luminance Composite Errors
and Fall Time {300 nsto 1.0 us | +30 ns Gain (Relatve
Horizontal 1108 ps +10 ns Horizontal Chroma Level) Color Bar +180 deg from | 05 deg FCC Color
Sync Widih Bankin Phase Errors | nominal Bars
9 Difterential Gain | 0 to 100% +03% FCCINTC7 ” S
SCH Phase +90 deg +5deg Horizontal Composite Color Bar 010 200% of | £2% FCC Color
i Blanking Chrominance | nominal Bars
Differental |00 360 deg | £03 deg FCONTC7 | |10 Luminance
Sync to Setup [5t0 18 us +20 ns Horizontal Phase Composite Gain Ratio
Bianking Lominance |0 to 50% +04% FCONTC 7
Syncto Start (4108 us +140 ns Horizontal Non-linear Composite
of Burst {05 cycles) Blanking Distortion OUT-OF-SERVICE MEASUREMENTS
+20 ns Relative Burst | £100% £03% FCOINTC? Measurement Range Accuracy | Test Signal
Gain Composite Long Time 0to 20 {RE +051RE Bounce
RS-170A VERTICAL BLANKING INTERVAL Relative Burst | 2180 deg +03 deg FCCINTC-7 Distortion 2010 1001RE ) +10IRE
Measurement Range Accuracy | Test Signal Pase Composite Field Time 0to 40% +05% Field
Favaning 11020 ae 10 ne Vertical Burst Amplitude | 25 10 200% +10% Horizortal Distortion 3\?“3"3
= 0/ ave
Pulse Width Blanking (% of sync) of syne Blanking
- Burst Amplitude | 10 to 80% of +0.4% Horizontal
Serration Width | 1 to 20 us +10ns Vertical =
k B GoofBan  |Bar(0lo |(z041RE) | Blnking WAVEFORM DISTORTION MEASUREMENTS
when
Vertical 1910 29 lines | -0.1 linesto | Vertical Bar is not used) Measurement Range | Accuracy | Test Signal
Blanking Width +021nes Blanking Sync Amplitude | 20 10 80% of | £0.2% Horizontal Line Time 01040% of Bar | £0.2% FCC or
(% of Bar) Bar (20 to (£02 IRE) Blanking Distorion E’TC'/‘
It
FCC HORIZONTAL BLANKING INTERVAL BOAE when cmposte
TIMING MEASUREMENTS ar s not used) Pulse to Bar | 1C to 125% +0.7% FCCor
— Blanking Level | 0 to 90% of +0.2% Horizontal Ratio NTC-7
Measurement Range Accuracy | Test Signal Maximum Blanking Composite
Breezeway 0.2t 35 us +25n3 Horizontal Carrier Short Time 0to 25% SD +05% SD NTC-7
Width Blanking Sync Vanation |0 to 50% of +03% for Horizontal Waveform Composite
Color Burst  |61to 13 cycles | 0 cycles | Horizontai Maximum Zero Carner | Blanking Distortion
Width Blanking Camertto o (£03% forRBar Chrominance |5 to 35 IRE +04 IRE NTC7
50% of Bar and 03 IRE Non-linear (20 IRE chroma) Combination
Erom‘Porch 05102 ps +10 ns gloniontal when Zero far no Zero Gain Distortion | 45 to 160 IRE
uration anking Car!er |Z ﬂoot Carger and (80 IRE chroma)
Horizontal 610 30 ps +10 ns Horizontal used and Oio  |no Bar)
Blznking Width Blanking 50 IRE when Chrominance |0 to 360 deg +1.0 deg NTC-7
Zero Carrer Non-linear Combination
Horizontal Sync | 80 to 120 ns -10 10 +30 ns | Horizontal and Bar are Phase
Rise Time and [120t0 300 ns | +20 ns Blanking Distortion
Fall Time 300nsfo 10us| £30 ns not used)
Tom ‘ o8 __10 ) ! Blanking 0 to 50% of +0.3% for Horizontal Chrominance | +50 IRE +02 IRE STCJ
SO”Z(\)/D[E h 05 ps 10ns BIO”ZKOH a Variation Maximum Zero Carrier Blanking :O Lummarce ombination
ync Widtl anking Carrier (0 to (£0.3% for Bar niermodulation
Sync to Setup |510 18 us +20 ns Horizontal 50% of Bar and 03 IRE 2T K-Factor 0 to 10% Kf =0.3% Ki FCC or
Blanking when Zero for no Zero NTC-7
SynctoEnd |60 15 us 20 ns Horzontal Carrier is not Carrier and Composite
of Burst Blanking used and Oto |no Bar)
- 50 [RE when
Zero Carrier VIRS MEASUREMENTS
FCC VERTICAL BLANKING INTERVAL TIMING ﬁ”td Ba[ja'e Measurement Range "[ Accuracy | Test Signal
MEASUREMENTS ot ved VRS Setup | =20 10 130% | £0.2% VIRS
Measurement Range Accuracy | Test Signal (Reference of Bar (=20 to |(#05 IRE
] Toual 25 1 100% T03% Vortoal FREQUENCY RESPONSE MEASUREMENTS Black) 130 IRE when | when Bar is
qualizing 0 o 9270 a T — Bar is not used) | not used)
Puise Width of nominal Blanking Measurement Range Accuracy Ets:ial‘
horizantal sync VIRS 0 to 200% of +1% VIRS
pulse width Muitiburst Flag (0 to .90% of +05% for Foo Chrominance {burst amplitude {(+0.1% when
Amplitude Maximum Zero Carrier Multiburst R B
- eference (0 to 80% of burst is not
Serration Width | 1 to 20 us +10ns Vertical Carrier (2010 |{+0.5% for Bar |or NTC-7
i Amplitude Bar when purst | used and
Blanking J 130% of Bar and +05 IRE | Combination is not used and | +1 |RE when
Vertical 191029 lines | -0.1linesto |Vertical gheH Zero " Eo/r no Zer(oj 0to 80 IRE burst and Bar
Blanking Width +0.2 lines Blanking arfer s no artier an when burst are not used)
used and 20 to | no Bar} and bar are
130 IRE when
Zero Carrier not used)
and Bar are VIRS +180 deg +05 deg VIRS
not used) Chrominance
> Rel
Multiburst 0 to 100% of +1% of Flag  |FCC Zhgz@rje alive
Packet Flag Multiburst -
Amplitudes or NTC-7 VIRS 30 to 100% of | +0.2% VIRS
Combination Luminance Bar (30 to (0.2 IRE)
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Bar is not used)
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VIDEO MEASUREMENT SET

SIGNAL-TO-NOISE RATIO MEASUREMENTS

Measuremeni Accuracy | Test Signal
Unweighted | 26 to 60 dB Quiet Line
SNR |61t070dB

Luminance 26 1o 60 dB Quiet Line

Weighted SNR | 61 to 70 dB +20dB
Periodic SNR [ 26 to 60 dB +10dB Quiet Line
61to 70 dB +20dB

UNTFIED UN-NTO FILTER

a

-5 ]
e d
-15 4
-20
23 4

08 -
(UoLTS)

~1

D T T R R L L

HEGRHERTZ

«d

Unified Unweighted fiter response curve per CCIR
Recommendation 567.

UNIFIED LUM-HTD FILTER
®

-2

LN

Boursy -
B N

~

-8 1.3 28 38 45

MEGAHERTZ

Unified Luminance weighted filter response curve per
CCIR Recommendation 567.

Measurement Methods — Auto Mode
The following paragraphs describe the
measurement methods for each measure-
ment. Each timing measurement method is
written for the FCC method. If there is an
RS-170A method for that same measure-
ment, and the RS-170A method differs from
the FCC method, the RS-170A requirement
is enclosed within square brackets in the FCC
description.

Horizontal Interval Timing Measurements
These timing measurements are made within
the active picture area, averaging the results
over 32 lines starting at line 50 and skipping
1frame plus 5 lines for each successive
sample (i.e., average over line 50 of first field,
line 56 of second field, line 62 of the third
field, etc.).

Breezeway Width: Measured from the
10% point on the trailing edge of horizontal
sync (nominally —4 IRE) to the leading
half-amplitude point of the burst envelope.

10

Channel B
Avg. Picture Level 42.3 %
Bar Top 13.0 &% Carc
Blanking Level 76.7 % Carr
Bar Amplitude 89.9 1IRE
Sync Amplitude 36.6 % Bar
Blanking Variation 1.8 % Carr
Blanking Variation 2.9 % Bar
Sync Variation 2.1 % Carr
Sync Variation 3.5 % Bar
Burst Amplitude 101.5 % Sync
Burst Amplitude 37.5 % Bar
FCC H Blanking 10.87 us

0

FCC Sync Width 4

FCC Sync-Setup 9.
FCC Front Porch 1.27 us

Sync to Burst End 7

0

8

Breezeway Width 76 us

FCC Burst Width .1 Cycles
Sync Risetime 206 ns
Sync Falltime 175 ng
RS-170A H Blanking 11.13 us
RS-170A Sync Width 4.54 us
RS-170A Sync-Setup 9.48 us
RS-170A Front Porch 1.39 us
Sync to Burst Start 5.40 us
RS-170A Burst Width 8.1 Cycles
V Blank 4 IRE F1 20.0 Lines
V Blank 4 IRE F2 20.1 Lines
V Blank 20 IRE F1 20.0 Lines
V Blank 20 IRE F2 20.1 Lines
FCC Equalizer 50.0 % S.W.
FCC Serration 5.01 us
R5-170A Equalizer 2.17 us
RS5-170A Serration 4.80 us
VIRS Setup 8.3 % Bar
VIRS Luminance Ref 51.9 % Bar
VIRS Chroma Ampl 106.5 % Burst
VIRS Chroma Ampl 40.6 % Bar
VIRS Chroma Phase -4.1 Deg
Line Time Distortion 8.4 %
Pulse/Bar Ratio 103.2 %

2T Pulse K-Factor 3.6 % Kf

*
* K

*k

Kk

o

Page t

VM700 Video Measurement Set

20-Apr-89 12:05:47

Violated Limits

Lower Upper
At Meas. Cycle Start
74.0 76.0
96.0 104.0
37.0 43.0
1.30 ——=———-
0 190

.41 1.59
.21 5.39

o=

20.1 20.9
20.1 20.9

3.98 4.92
2.18 2.42
4.61 4.79
95.0 105.0
0.0 1.5
0.0 2.5

_

Measurernent results are displayed in an easy-to-read format indicating the time, signal source, measurement, and whether
the measured value exceeded caution (*) or alarm (**) limits (page 1 of 2)

Color Burst Width: Measured from the
leading half-amplitude point on the burst
envelope [leading zero crossing of the first
half-cycle of burst that exceeds 50% of
burst amplitude] to the trailing half-ampli-
tude point on the burst envelope [trailing
zero crossing of the last half-cycle of burst
that exceeds 50% of burst amplitude].

Front Porch Duration: Measured from the
10% point on the trailing edge of setup
(+4 [RE nominally) to the 10% [50%i point
on the leading edge of sync (nominally
-4 [-20] IRE).

Horizontal Blanking Width: Measured be-
tween the points on the leading and trailing.
edges of horizontal blanking that are at an
amplitude of 10% [50%] of sync above
blanking level (nominally +4 [+20] IRE).

wwWwW americanradiohistorv com

Horizontal Sync Rise Time and Fall Time:
Measured between the 10% and 90%
points on the leading and trailing edges of
horizontal sync, respectively (nominally
-4 |RE and -36 IRE).

Horizontal Sync Width: Measured between
the 109% [50%] points on the leading and
trailing edges of horizontal sync (nominally
-4 [-20] IRE).

SCH Phase: Phase at the middle of burst
relative to the 50% point on the sync
leading edge.

Sync to Setup: Measured from the 10%
[50%)} point on the leading edge of sync
(nominally —4 [-20] IRE) to the point on
the trailing edge of blanking that is equiv-
alent to 10% of sync (nominally +4 IRE).
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Channel B
S/N Unweighted 41.0 dB
S/N Lum-Weighted 50.9 dB
S/N Periodic 35.5 dB
Chroma-Lum Delay 34.5 ns
Chroma~-Lum Gain 95.2 %
Differential Gain 7.84 %
Differential Phase 4.64 Deg
Lum Non-Linearity 3.15 %
Relative Burst Gain 1.94 %
Relative Burst Phase -1.17 Deg
FCC Multiburst Flag 15.6 &% Carr
FCC Multiburst Flag 101.0 % Bar
FCC MB Packet #1 56.2 % Flag
FCC MB Packet #2 79.1 % Flag
FCC MB Packet #3 54.4 % Flag
FCC MB Packet #4 70.1 % Flag
FCC MB Packet #5 57.2 % Flag
FCC MB Packet #6 14.0 % Flag
SCH Phase 43.3 Deg
FCC Color Bars
Amplitude Error
(%)
Yellow -3.9
Cyan ~7.9
Green ~0.4
Magenta -4.3
Red -5.4
Blue -5.2

Phase Error

Page 2

VM700 Video Measurement Set

20-Apr-89 12:05:47

Violated Limits

Lower Upper
*k 58.0 -=-~-- RMS
*k 54.0 RMS
*x 58.0 -—=--- RMS
* 0.00 6.00
*K 0.00 2.50
i 10.0 15.0
i 57.1 63.0
*x 56.2 64.2
*x 54.8 65.6
*E 53.5 67.3

Chr/Lum Ratio Error

{ Deg ) (%)
-3.2 -5.1
-5.3 ~11.3
-5.4 -5.6
-4.1 -11.9
-5.9 ~14.6
-1.6 -18.1 *

Measurement results (page 2 of 2).

Sync-to-Start-of-Burst: Measured from the
50% point on the leading edge of sync
(nominally —20 IRE) to the leading zero
crossing of the first half-cycle of burst that
exceeds 50% of burst amplitude.

Sync-to-End-of-Burst: Measured from the
10% point on the leading edge of horizon-
tal sync (nominally ~4 IRE) to the nhalf-
amplitude point on the trailing edge of the
burst envelope.

Vertical Interval Timing
Equalizing Pulse Width: Measured
between the 109% [50%] points on the
equalizing pulse (nominally —4 [-20} IRE).

Serration Width: Measured between the
10% [50%)] points of serration (nominally
-4 [-20] IRE).

Vertical Blanking Width: Measured be-
tween the points on setup [active picture]
at a level equal to 10% [50%] of sync

amplitude (nominally +4 [+20] IRE),
where setup [active picture] immediately
precedes and follows the vertical blanking
interval.

Color Bar Measurements

Color Bar Amplitude Error: Measured as
deviation of the peak-to-peak amplitude of
each color bar from the nominal value for
that color bar expressed as a percent of
the nominal value. Six values reported.

Color Bar Phase Error: Measured as
deviation of the phase of each color bar
from the nominal phase for that color bar,
relative to burst phase, Six values reported.

Color Bar Chrominance-Luminance Gain
Ratio: Measured as ratio of chrominance
level to luminance level of each color bar,
relative to the nominal ratio for each color
bar. Six values reported.

www americanradiohistory com

Color Amplitude Phase C/;{.aﬁiin
bYeHow 67.36% 167.59 deg 1.0082
Cyan 94.74% 28354 deg 18045
Green 89.04% 24067 deg 20123
Magenta 89.04% 6067 deg 2.8957
Red 94.74% 103,54 deg 4.2106
| Blue 67.36% | 34759deg | 81652

FCC Color Bars Nominal Values (Source: FCC Rule 73698,
Figure 14).
Amplitude and Phase Measurements (FCC
or NTC-7 Composite VITS)
Bar Top: Measured as the ratio of the bar
top 1o Zero Carrier amplitude 1o the blanking
(at back porch) to the Zero Carrier ampli-
tude. Result expressed as a percent of
Max Carrier.

Bar Amplitude: Measured from the ref-
erence blanking level {at back porch)
contained within the test line to the level at
the center of the bar.

Burst Amplitude: VITS not required. Burst
amplitude must be at least 10 IRE.
Measured as peak-to-peak amplitude of
the color burst at burst center.

Chrominance-Luminance Delay Inequality
(Relative Chrominance Time): Measured
as the time difference between the
luminance component and chrominance
component of the madulated 12.5T pulse.

Chrominance-Luminance Gain Inequality
(Relative Chrominance Level): Measured
as the peak-to-peak amplitude of the
chrominance component of the modulated
12.5T pulse.

Differential Gain: Measured as the abso-
lute amplitude difference between the
smallest and largest staircase chrominance
packets. Result expressed as a percent of
the largest packet amplitude.

Ditferential Phase: Measured as the
largest difference in phase between any
two staircase chrominance packets.

Luminance Non-linear Distortion:
Measured as the difference between the
largest and smallest step amplitudes of the
staircase at the center of each step. Result
expressed as a percent of the largest step
amplitude difference.

Relative Burst Gain: Measured as the
difference between the peak-to-peak
amplitude of burst and the staircase
chrominance packet located at blanking.
Result expressed as a percent of the
packet amplitude.

Relative Burst Phase: Measured as the
difference in phase between the color
burst and the staircase packet located at
blanking.

Sync Amplitude: Measured from the tip of
the horizontal sync pulse to blanking level.

1"
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VIDEQ MEASUREMENT SET

LINEAR WAVEFORM DISTORTION

MEASUREMENTS

Measurement Range AccurachLTS Eiement| Standard
Baseline 50% of bar +03% B1 CCIR
Distortion Rec. 569
2T Puise/Bar +25 10 -90% +05% B1 CCIR
Ratio Error (0% rominal Rec 569
2T Puise 0to 10% Kf +0.3% Kf (Bt CCIR
K-factor (0% Kf narunaly Rec 569
Bar Tilt 0to +40% +0.2% B2 CCIR
{End Poins) {0% nominal) Rec. 567
Bar Tilt 0o +40% +0.2% 82 CCIR
(Peak-to-Peak) [(0% nominal) Rec. 567

NON-LINEAR WAVEFORM DISTORTION
MEASUREMENTS

Measurement Range Accuracy [ITS Element | Standard
Chrominance- | +50% +020  [G1or G2 CCIR
Luminance (0% nominal) Rec. 569
Intermodulation
Differentiat Gain |0 1o +100% +0.3% o2 CCIR
(% nominal) | Rec. 569
Differential 010 360 deg [ £03 deg |D2 CCIR
Phase (0 deg nominal) Rec. 569
Luminance 0to 50% +0.4% o1 CCIR
Non-linear (0% nominal) Rec. 569
Distortion L

LOW FREQUENCY ERROR

Measurement Range jAccuracy Standard
tow Frequency Error |0% to 25% | =08%  [CCIR Rec. 569
(0% nominal)
NOISE MEASUREMENTS
Measurement Range |Accuracy| Standard
Unweighted SNR 2610 60dB |£1.0dB |Measured on
(567) 8110 70dB }+20dB |one quiet line
per CCIR
Rec. 567
Luminance Weighted|26 to 60 dB | +1.0 dB |Measured on
SNR (567) 61t070dB |+20dB lone quiet line
per CCIR
}‘ Rec. 567
Chrominance 26t060dB 1 +£10dB [Measured on
Weighted SNR 61t070dB |+2.0dB |one quiet line
per CCIR
Rep. 637-2
Periodic SNR 26t0 60 dB |£1.0dB |Measured on
6110 70dB |+2.0dB |one quiet line
per CCIR
Rep. 637-2
Unweighted SNR 26t0 60dB |+£1.0dB |Measured on
{569) 6110 70dB |x20dB jone quiet line
per CCIR
Rec. 569
Luminance Weighted |26 to 60 dB | +1.0dB |Measured on
SNR (569) 61t070aB [+20dB [one quiet line
per CCIR
Rec. 569

INCIDENTAL CARRIER PHASE MODULATION

Measurement

Range
0 to 30 deg.

Accuracy

ICPM (requires zero Carrier Pulse
and the quadrature output of the
demodulator on Channe! C)

+1.0 deg.

Channel A System Default

Luminance Bar Ampl 693.6 mv
Luminance Bar Ampl  ~-—---— % Carr
Lum Bar Ampl Err -0.9 %

Bar Tilt (Pk-Pk} 0.1 % Bar
Bar Tilt (End Pts) 0.1 % Bar
Bar Rise Time 196.3 ns
Baseline Distortion 0.3 % Bar
Blanking Level = ——---- % Caxrxr
Pulse/Bar Ratio Err -1.1 % Bar
2T Pulse K-factor 0.4 % Kf
Chr/Lum Gain Ineq -2.5 % Bar
Chr/Lum Delay Ineg -5.7 ns
Lum. Nonlin. Dist. 0.3 %
Chrom Ref Ampl Err -2.0 %
Pk-Pk Diff Gain 0.5 %

Peak Diff Gain 0.4 %
Pk-Pk Diff Phase 0.2 Deg
Peak Diff Phase 0.2 Deg
Chr/Lum Intermod 0.1 % Bar
Sync Ampl Error -0. %
Residual Carrier = - --—---— % Carr
Sync-to-Buxrst Start 5.67 us
Burst Duration 2.19 us
Burst Duration 9.7 Cycles
Burst Ampl Error ~2.5 %

Sync Duration 4.70 us
Sync Rise Time 256.4 ns
Sync Fall Time 255.5 ns
Front Porch 2.17 us
Line Blanking 14.03 us
Broad Pulse Sep 4.71 us
Equalizing Pulse 2.35 us
Multiburst Flag 59.9 % Bar
Multiburst Flag 415.8 mv

MB Packet #1 99.3 % Flag
MB Packet #2 93.0 % Flag
MB Packet #3 98.5 % Flag
MB Packet #4 97.9 % Flag
MB Packet #5 97.3 % Flag
MB Packet #6 93.9 % Flag
CCIR LF Error 0.1 % Bar
50-550 Hz LF Brror 0.2 % Bar
10-1000 Hz LF Error 0.1 % Bar
S/N Unweighted (567) 75.2 dB

S/N Lum-wgtd {567) 81.0 dB

S/N Chr-wgtd 79.0 dB

S/N Perjodic = —--——- dB

S/N Unweighted (569) 76.8 db

S/N Lum-wgtd (569) 84.0 dB

VM700 Video Measurement Set

Page 1
02-Jun-89 14:47:41
Violated Limits
Lower Upper
x 0.0 200.0 No Zero-C Pulse
** €9.0 78.0 No Zero-C Pulse
** 2.5 20.0 No Zero-C Pulse
* 1.20 1.80
* 11.70 12.30
* % 40.0 999.0 Random >> Periodic

Measurement results are displayed in an easy-to-read format indicating the time, signal source, measurement, and
whether the measured value exceeded caution (%) or alarm (**) limits.

UNLELED UH-UTD FILTER

[

g
WoLTS>

MEGHHERTZ

UNIFIED LUK-WTD FILTER

- 1
5 13 25 35 4.5 3

MEGAHERTZ

RELATIVE
INSERTION LOSS (dB)
t
8

-35 ! ‘
—-40 ] T T T

o 1 2 3 4 s 6
FREQUENCY (MHz)

Unified Unweighted filter response curve per CCIR
Recommendation 567.

16

Unified Luminance weighted filter response curve per
CCIR Recommendation 567,

wwWwW americanradiohistorv com

Chrominance Weighting filter response curve per CCIR
Report 637-2.
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K

Measurement Methods

The following paragraphs specify the methods
for each Option 11 measurement. Where
appropriate, reference is made to the relevant
CCIR recommendation.

Line Blanking Timing Measurements
Color Burst Duration: Measured between
the half-~amplitude points of the burst
chrominance envelope. Result expressed
as the number of cycles between the half-
amplitude points. See duration "h'" in
waveform diagram. CCIR Report 624-1.

Front Porch Duration: Measured from the
half-amplitude point between peak white-
level and blanking to the half-amplitude
point of the feading edge of sync. See
duration ¢’ in waveform diagram. CCIR
Report 624-1.

Line Blanking Interval: Measured from the
half-amplitude point between peak white-
level and blanking at the front porch to the
half-amplitude point between blanking-
level and peak white level at the back
porch. See duration "'a’’ in waveform

diagram. CCIR Report 624-1.

Line Sync Rise and Fall Time (Build-up
Times): Measured between the 10% point
and the 90% point of the line-synchronizing
pulse leading edge (Rise Time) and trailing
edge (Fall Time).

Line Sync Width: Measured between the
half-amplitude points on the leading edge
and trailing edge of sync. See duration "'d”
in waveform diagram. CCIR Report 624-1.

Sync-to-Start of Burst: Measured from the
half-amplitude point of the leading edge of
sync to the half-ampilitude point of the
leading edge of the burst chrominance
envelope. See duration “'g” in waveform
diagram. CCIR Report 624-1.

Field Blanking Timing Measurements
Equalizing Pulse Duration: Measured
between the half-amplitude points of the
leading edge and trailing edge of the
egualizing pulse. See duration “"p’ in
waveform diagram. CCIR Report 624-1,
Figure 2-1 (a), (b), and (c).

Broad Pulse Duration: Measured bet-
ween the half-amplitude points of the
leading edge and trailing edge of the
broad pulse. See duration ‘g’ in waveform
diagram. CCIR Report 624-1, Figure 2-1

(a), (b), and (c).

Other Timing Measurements
Bar Rise Time: Measured between the
10% and 90% points on the leading edge
of bar. See element B2.

Amplitude and Phase Measurements
Sync Amplitude Error: Measured as the
difference between the sampled sync
pulse amplitude and a nominal 300 mvV

VIDEQ MEASUR

amplitude. Result expressed as a % of the
nominal 300 mV. Sign is positive if the
sampled sync pulse amplitude is greater
than 300 mV.

Burst Amplitude Error: Measured as the
difference between the sampled peak-to-
peak amplitude at the center of burst and
a nominal 300 mV amplitude. Result
expressed as a % of the nominal 300 mV
amplitude. Sign is positive if the sampled
peak-to-peak burst amplitude exceeds
300 mV.

Chrominance Reference Amplitude Error:
Measured as the difference between the
sampled peak-to-peak amplitude of the
blanking-level chrominance packet and
the normalized value (0.4 of the measured
bar amplitude). Result expressed as % of
the normalized value. Sign is posttive if the
sampled peak-to-peak amplitude exceeds
280 mV. See element D2 and CCIR
Recommendation 569.

Luminance Bar Amplitude Error: Measured
as the % deviation of the sampled bar

amplitude from a nominal value of 700 mV.
Sign is positive if the sampled bar ampli-
tude exceeds 700 mV. See element B2 and
CCIR Recommendation 568.

Luminance Bar Amplitude: The absolute
amplitude of sampled bar. Result expressed
as mV and % of Carrier (if Carrier is present).
See element B2.

Bar Tilt Error: Measured as the maximum
departure of the bar top from the sampled
bar amplitude at bar center, excluding the
bar portion one microsecond past the bar
leading edge half-amplitude point and one
microsecond before the bar trailing edge
half-amplitude point. The sign of the differ-
ence is always positive. Result expressed
as a % of sampled bar amplitude. See ele-
ment B2 and CCIR Recommendation 567.

Blanking Level: Measured as the mean
level over 32 sampled lines of 16 samples
centered around the back porch. Result
expressed as % of Carrier. Not measured
if Carrier not present in the vertical interval.

‘\ c o

N/

Line Blanking Timing Waveform Measurements.

R

Sync. Level

Field Bfanking Timing Waveform Measurements.

wwWwW americanradiohistorv com
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VIDEQ MEASUREMENT SET

2T Pulse K-factor: Measured as the
greatest weighted amplitude of a positive-
going or negative-going echo-term half-
wave which is within one microsecond
before the 2T pulse leading edge half-
amplitude point or within one microsecond
after the 2T pulse trailing edge half-
amplitude point. Result expressed as a
K-factor, which is the ratio of the weighted
amplitude of the echo-term half-wave to the
sampled amplitude of the 2T pulse. The
weighting is based on the graticule shown
in Figure 29a of CCIR Recommenda-
tion 567. See element B1.

C/L Gain Inequality: Measured as the dif-
ference between the sampled peak-to-
peak amplitude of the 700 mV (nominal)
chrominance packet (G1 or G2) and the
sampled amplitude of the luminance bar
(also nominally 700 mV). Result expressed
as a % of sampled bar amplitude. Sign is
positive if the chrominance amplitude is
greater than the luminance amplitude. See
element G1 or G2 and CCIR Recommen-
dation 569.

C/L Delay Inequality: Measured as the
time-difference between the 10T or 20T
composite pulse chrominance component
center and the composite pulse luminance
component center. Result expressed in
nanoseconds. The sign of the result is
positive if the chrominance component
lags the luminance component. See ele-
ment F and CCIR Recommendation 569.

C/L Intermodulation: Measured on a
350 mV pedestal, part of which has had
chrominance packet superimposed and
part of which has not. The result is the dif-
ference between the pedestal level under
the chrominance packet after the chromi-
nance has been filtered out and the
pedestal level where no chrominance
pedestal was superimposed. Result
expressed as a % of sampled bar ampli-
tude. Sign is positive if the level of the
pedestal which was under the chrominance
is greater than the other level. See element
G1 or G2 and CCIR Recormmendation 569,

Differential Gain: Measured as peak-to-
peak differential gain. The 5-riser staircase
chrominance packet with the greatest
peak-to-peak amplitude is found and the

18

ratio of that amplitude to the peak-to-peak
amplitude of the blanking leve! chromi-
nance packet is determined and subfracted
from unity. A similar ratio is determined
using the packet with the least peak-to-
peak amplitude and that ratio is subtracted
from unity. The measurement result is the
sum of the two differences. See element
D2 and CCIR Recommendation 569.

Differential Phase: Measured as peak-to-
peak differential phase. The maximum
phase difference (absolute value) between
a b-riser staircase chrominance packet
and the blanking-level chrominance packet

is determined. Likewise, the minimum
phase difference (absolute value) is deter-
mined. The measurement result is the sum
of these two phase differences and is
expressed in degrees. See element D2
and CCIR Recommendation 569.

Luminance Non-linear Distortion: Meas-
ured by comparing the differences
between adjacent pairs of the six lumi-
nance levels that make up the 5-riser stair-
case. The measurement result is the
largest % deviation in adjacent step sizes.
The sign is always positive. See element
D1 and CCIR Recommendation 569.

be-5iN2

0.65 L—

Wl J L

B2

10 us—————t

138

100

Elements BT and B2 (CCIR Recommendation 567).

F
v 1.00
1001 = 100
Q.85
065 150
0.30
030 40

G1 G2

13 19 13 19
02 16 29,8 02 & 10 16 2048

Element F, G1, and G2 (CCIR Recommendation 567).
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1780R CHARACTERISTICS

INPUT/OUTPUT

Vertical range, full scale — Fixed: 1.0V +.007 V,
Variable: * 067 to 200 V

Vertical magnification — Fixed, Variable, X5

Maximum input signal — AC coupled: 2.0V p-p,
10%-90% APL; DC coupled: 15V (d¢c + peak
ac); Loop-through comman to chassis: 2 V max-
imum RMS at mains frequency

Return loss — Inpuis A, B1, B2, or B3: >40 dB
dcto 5 MHz; Aux video in, Aux video out, pix mon
out: >34 dB dc 10 5 MHz; External sync input:
>46 dB, dc to 5 MHz

WAVEFORM MONITOR VERTICAL SYSTEM

Frequency response (flat X1) —

50 kHz - 5 MHz: Input Ch A, By, By, and Bs: 1%;
5MHz - 10 MHz: Input Ch A: 1%; Ch B, Bp, and
Ba: 2%;

10 MHz - 15 MHz: Input Ch A, By, B> and
Ba: +2%, —5%:;

15 MHz - 20 MHz: Input Ch A, By, Bs, and
Bj: +2%, —15%

Voltage cursor — Accuracy: +0.2%; Resoiution:
1 mv

Cal amplitude — Accuracy 100V +£0.2%; Resolu-
tion 1 mV at 1.00 V

DC restorer — Mains hum attenuation: Slow
clamp: =09 dB; Fast clamp: =26 dB
Lum/chroma gain ratio — 1:1 +1%

Vertical overscan — 1V p-p modulated sin? com-
posite signal, X5 gain: <7 mV variation in baseline
of chroma when positioned anywhere between
sync tip and 100% white

DC channel matching — Typically within 10 mV
Common mode rejection (A-B) — 60 Hz: A-B
=46 dB; 15 kHz: A-B =46 dB; 1 MHz: AB
=40 dB; fsc: A-B =34 dB

Filters — Luminance: <3 dB down at 1 MHz,
=40 dB down at fs¢; Low pass: =14 dB down at
500 kHz; Chrominance: Typically +1% of flat at
fsc, 3 dB points +.75 MHz fsc, within +.15 MHz;
Diff'd steps: >40 dB at fsc

Linear waveform distortion — Pulse overshoot
and ringing: =<1% of applied pulse amplitude;
25 us bar tilt: =1% of applied sguare wave
amplitude; 2T Sin2 pulse to bar ratio: 1:1 £1%

VIDEO MEASUREMENT SET

Non-linear waveform distortion — Aux video and
pix mon out: Differential gain: < 0.25%, 10%-90%
APL; Differential phase: =0.259 10%-90% APL

PROBE INPUT
Input resistance — nominally 1.0 MQ
Input RC product — nominally 20 us (20 pf)
Gain full scale — 0.1V, 1.0V +3%
Frequency response — 25 Hz to 10 MHz: +3%
Probe calibrator — 10V +05%

WAVEFORM MONITOR HORIZONTAL
DEFLECTION SYSTEM

Sweep rates and timing accuracy — 1H (Sus/div):
+2%; 2H (10us/div): +2%; 3H (15us/div): £2%;
1F displays 1 full field including field rate syn¢; 2F
displays 2 full fields, first field selectable even or
odd; 3F displays 3 full fields, first field selectable
even or odd
Sweep linearity — 1H, 2H, or 3H: +1%; 1F, 2F or
3F: +05 div; Slow sweep: +5% full screen over
sweep length
Magnified sweep accuracy — X5 (1ps/div): +1%;
X10 (05us/div): +2%; X20 (0.25us/div): £3%; X25
(0.2us/div): +3%; X50 (0.1us/div): +3%; X100
(50 ns/div): +5%
Magnified sweep linearity — +1 minor division
(=2%)
Variable sweep range — > +20%
Slow sweep duration — 4 - 12 sec.
Timing cursors — Accuracy: 5 ns any delay within
one line
Line select — Range: full field, waveform and vec-
tor monitors may select different lines; Field selec-
tion: 1 of 4 for NTSC (1780R) or 1 of 8 for PAL
(1781R), even, odd, or all fields
RGB/YRGB — Staircase input: 10 V p-p for 9 divi-
sion wide display +1.4 major divisions; Staircase
operating signal: dc signal levels plus peak ac, not
o exceed —12 V to +12 V; Maximum ac signal:
12 V p-p; Field or line rate: front panel selectable
External horizontal input — O to +5 V. 5V is
nominally a 10 div H sweep

WAVEFORM MONITOR DIFFERENTIAL GAIN
AND DIFFERENTIAL PHASE DISPLAY
Differential gain (DG) — Deflection factor: 5% DG
deflects the trace 50 IRE (1780R) or 500 mV
(1781R) +5%; Residual DG (10%-9006 APL):
=0.2% last 90% of trace; Calibrated DG (CRT
readout): Resolution: 0.1%; Accuracy: 0.1% +10%

of reading; Range: +5%

Differential phase (D¢) — Deflection factor: 5° D¢
deflects the trace 50 IRE {1780R) or 500 mV
(1781R) +5%; Residual D¢: (10%-90% APL)
=0.1° last 90% of trace: Calibrated D¢ (CRT
readout): Resolution: 0.05°; Accuracy: Burst lock
+0.1° over any 10° increment; +0.2° over full 360°
range; Ext ref +0.1° over full 360° range

Digital Recursive vertical filter — Displayed signal
white noise reduction: approximately 15 dB; Cross
luminance rejection: approximately 30 dB; Unit
sample response: settles to within 1 dB in 50
samples; Chrominance bandwidth: 500 kHz
+100 kHz baseband

SYNCHRONIZATION
Sync input — Internal: Reference sync separator:
0.2 1o 2.0 V p-p composite video; [nternal sync
separator: 05 to 2.0 V p-p composite video. Exter-
nal: Black burst: 286 mV (1780R), 300 mV (1781R)
sync and burst amplitude, +6/-14dB; Composite
sync: 0.2 to 80 V p-p; SCH modes: 286 mV
(1780R), 300 mV (1781R) sync burst +3 dB
Direct Sync — Horizontal frequency range:
15,734 kHz +100 Hz
AFC sync — Horizontal frequency range:
15,734 kHz +200 Hz; Lock-in time: <1 second
Slow sweep triggering — Signal APL change from
=10% to 90%; Sensitivity: 0.4t0 20 V p-p com-
posite video with APL change; Rate: =0.2 Hz
Remote sync — Amplitude: 2.0 to 50 V
squarewave, or 40 V composite sync

VECTORSCOPE VECTOR DISPLAY

Digital phase shifter phase accuracy — 0.1°
Chrominance bandwidth — Upper —3 dB point:
fsc +500 kHz, +100 kHz; Lower —3dB point: fsc
~500 kHz, +100 kHz

Display — Vector phase accuracy: +1.25%
Quadrature phasing: +0.5°

VAN

{90 132 v)

CHB3

LINE VOLTAGE
1oV 220V

(200 -250 v}

G

CAUTION
FOR CONTINUED FIRE PROTECTION
REPLACE FUSE ONLY WITH 250v 24 F-TYPE
TO AYDID ELECTRICAL SHOCK THE POWER
CORD PROTECTIVE GROUNDING CONDUCTOR
MUST BE CONNECTED TO EARTH GROUND
REMOTE
110 WATTS MAX
48-64 Hz
EXT
HORIZ
N
SERIAL

CHB2

75 OHMM LOOP-THROUGH COMPENSATED

XY
FOR (LABORATORY USE BY GUALIFIED PERSONNEL
POUR EMPLOI PAR LE PERSONNEL DE LABORATOIRE
DIE INDIESEM GERAT ENTSTEHENDE
RONTGENSTRAHLUNG 15T AUSREICHEND ABGESCHIRMT
BESCHLEUNIGUNSSPANNUNG KLEINER ALS
ACCELERATION VOLTAGE LESS THAN 20 kV EXT
X-RAY EMISSION GENERATED WITHIN THIS &g
INSTRUMENT HAS BEEN SUFFIGENTLY SHIELDED .
PiX LINE @
mon  BUX ALX sTROBE ]

EXT REF ouT out
®—®

CHB1 CHA

1780R Rear Panel
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Lightning display alfows monitoring of important component parameters using just cofor bars

Component Parade Display.

CHARACTERISTICS

Vertical Deflection System — Frequency
Response: 1V 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. Diff'd step
filter; = —20 dB at 14 kHz and 2 MHz. Luminance
filter; >—-25 dB at 358 and 4.43 MHz. Transient
Response: 1 V Full Scale; Pulse-to-bar 0.99:1.00
to 1.01:1.00. Ringing and Overshoot: <2%. Tilt:
<1%. Variable Gain Range: 1 V Full Scale; Input
signals between 0.7 V and 2.0 V can be adjusted
t0 1.0V display. Deflection Accuracy: 1V within 2%
with 1V input.

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

Inputs — Component Channels 1, 2, 3, and
External Reference: Return Loss (75 ohms) at least
40 dB from 50 kHz to 6 MHz. Composite Channel:
Return Loss (75 ohms) at least 30 dB from 50 kHz

26

MAIN MENU
> FORMAT
GRATICULE

GAMUT STROBE
_FRAME RATE

EXIT

Component Overlay Display.

to 6 MHz. Cross Talk Between Channels: >46 dB
isolation between channels. Loop-Through lsola-
tion: >60 dB isolation between channels. Max-
imum Input Level for Normal Operation:
Component channels 1, 2, 3, and Composite;
+2 V{dc + peak ac). External Reference: +2 to
~-4V peak ac (compatible with composite 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 0.3 V p-p +6 dB. 2 FLD Sweep
Repetition Rate: Equal to frame rate of selected
reference. 2 FLD MAG (Magnification): Approx-
imately 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 Accuracy: 1 us/div; within 2%.
0.2 ps/div; within 2%. Linearity (1 us/div and 0.2
us/div): Within 2 %,

Parade Mode Sweep Repetition Rate — Field
orline.

wwWwW americanradiohistorv com

Instrument is configured to the desired application through on-screen menus.

Vector Mode — Vertical Bandwidth: 900 kHz
+100 kHz. Horizontal to Vertical Bandwidth
Matching: No eye opening at 500 kHz or 2 MHz.
Vertical Gain Accuracy: +1%. Horizontal Gain Ac-
curacy: +1%. Electronic Graticule Accuracy:
+1%.

Bowtie Mode — Common Mode Rejection Ratio:
>40 dB. Calibration: Calibrator accuracy within 19%.
Transcoder: — Accuracy: Within 1%. GBR Out-
puts: Impedance 75 ohms nominal. Back porch
clamped to 0.0 V. Gamut Limit: Preset threshold
settings are nominally +735 mV and -35 mV
within +5 mV.

CRT Display — CRT Viewing Area: 80 x 100 mm.
Horizontal = 12.5 div. Accelerating Potential:
Nominally 13.75 kV. Trace Rotation Range: > +1°
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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Bowtie Display of Inter-channel Timing Error.

Luminance Linearity Display.

( WM 3008 1 [ 333-3769-00 A ENVIRONMENTAL
COMPOSITE 9] Temperature non-operating — —55°C to +75°C.
CAUTION Temperature operating — 0°C to +50°C.
TO AVOID ELECTRICAL SHOCK. O 8 REMOTE ! @ . p p . g
POWER CORD PROTECTIVE GROUND Altitude non-operating — to 50,000 feel.
D o NECTEDTO EARTH INTERNALLY :: =0 E; out L mpur — Altitude operating — to 15,000 feet.
SETFOR
Vibration operating — 15 minutes each axis at
SETING - ¢ s : 0.5 inch, frequency varied from 10-55-10 Hz in
111y £19% 1-minute cycles with instrument secured to vibra-
212v £15% —]—O tion platform. Ten minutes each axis at any reso-
OUTPUTS nant point or at 55 Hz if no resonant point is found.
@@ it Shock non-operating — 30 g's, 2 sine, 11 ms
T B A O NPUTS {75 OHM LOOP-THROUGH) ——— o duration, 3 shocks per surface (18 fotal).
Transportation — Qualified under NSTA Test
Procedure 1A, Category I (24-inch drop).
A l \ ! ‘ o Humidity — Meets Tektronix Standard
weocact e “ °” ,2 @ o @ 062-2847-00,
FUSE
WITH 250V “ ‘@ ‘@ .@ CERTIFICATION
e waTTs Ak O % Safety — UL-1244; ANSI C395; CSA Bulletin
48664z @ 556B; IEC 348,
N AT ENTSTEH S IGUNGSSPANNUNG KLEINER A X-RAY EMISSION GENERATED WITHIN THI s
::‘)ENTGDEl:Zi:‘AiEL'\‘JNTGEISISATSS::ED:ENDABGESChIRMT :E:c(e::::lo:vgljmiLtssT:ANNER . 20kv m::r(um::gASGBEEEE:SUF:ﬂENnVTSNISElOED FCC EMI Compatlb||lty — FCC Rules Part 15
Subpart J (Class A). VDE 0871.5 (Class B).
WEM 300A Bear Panel PHYSICAL CHARACTERISTICS
Dimensions mm in
Height 214 8424
Width 133 525
Depth 464 18125
Weight (approximately) kg Ib
Net 40 9.0
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j———3> READOUT MODE
— Z / ON [SPAN>]
i OFF [< SPAN]
L BAND [VIDEO)
OFFSET [RES]
MAIN MENU EXIT/SAVE [ [INPUT]
SELECT [KEY)
READOUTMODE  [VIDEO] O — I
READOUT POS [RES] IT SPAN OV Hl I
TEST [<SPAN>] owl |
EXIT [INPUT] (-— °
Focus OFFSET ADJUST
_J Ouo’?ﬁ.‘m DOWN [<SPAN]
// :ﬁa up [SPAN>]
B e B / Al v EXIT/SAVE [INPUT]
TEST / o—— READOUT POSITION —
MEMORY TEST [VIDEO) - up IRES] I
DAC TEST {RES) DOWN [VIDEO]
LED TEST [<SPAN] LEFT [<SPAN]
KEYTEST [SPAN>] RIGHT [SPAN>]
EXIT [INPUT] EXIT/SAVE [INPUT]
|
1705 Menu Flow.
CHARACTERISTICS Span/Div Accuracy — L-band: Full span typically CRT DISPLAY

Frequency Range — L-band: 900-1450 MHz
(F-type connector); 70 MHz: 45-100 MHz (BNC
connector).

Frequency Span — L-band: Full (900-1450 MHz
with 500 MHz on screen), 10 MHz/div., 1 MHz/div.,
100 kHz/div.; 70 MHz: Full (45-100 MHz with 50
MHz on screen), 1 MHz/div., 100 kHz/div.
Frequency Readout — Alphanumeric on screen
display with center frequency marker. Offset may
e adjusied to read satellite frequency in range of
0.9 GHz to 2000 GHz.

Readout Accuracy — +10 MHz.

Frequency Marker — Full Span: Bright up marker
atindicated frequency. Marked frequency will be
on screen in next narrower span; MHz/div Spans:
Selected center frequency indicated by caret
marker.

30

0.5 minor division; 70 MHz: Full span typically 1.0
minor division.

Relative Amplitude Accuracy — Typically
+05 dB/50 MHz.

Flathess — L-band (900-1450 MHz) +5 dB;
70 MHz (45-100 MHz) +2 dB.

Positioning range — Vertical: 3 divisions;
Horizontal: +2 divisions.

Resolution — Filter bandwidth 6 dB down: 10
kHz or 300 kHz.

Maximum Input Signal Level — L-band: -30
dBm, 75 @, 70 MHz: -20 dBm, 75 &

Video Filter — Reduces display video bandwidth
to = 10 kHz.

Low Noise Blockconverter (LNB) DC Supply —
+18 Vdc +£5%, 250 mA max. Output through
L-band input connectar, switched onfoff by rear
panel slide switch. LED indicator on rear panel.

wwWwW americanradiohistorv com

CRT Viewing Area — 80 x 100 mm.
Accelerating Potential — 13.75 kV.

Trace Rotation Range — > +1 degree from
horizontal. Total range typically 8°.

Graticule — Internal, 8 x 10 div. spectrum
monitor graticule with variable scale illum.

POWER SOURCE
Mains Voltage Ranges — 110V: 90-132 V.,
100-132 V. with LNB supply switched on; 220V
180-250 V., 200-250 V. with LNB supply switched
on.
Mains Frequency Range — 48 Hz to 66 Hz.
Power Consumption — 25 watts, 35 watts max.
with LNB supply switched on.

ENVIRONMENTAL
Temperature — Non-operating: -55°C to
+75°C; Operating: 0°C to +50°C.

Altitude — Non-operating: To 18,000 M (50,000
feet); Operating: To 5,500 M (15,000 feet).
Shock — Non-operating: 30 g's, 2 sine, 11 ms
duration, 3 shocks per surface (18 total).
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Subcarrier regenerator — Pull-in range: Fsc
+50 Hz. Pullin time: Within 1 second. Phase shift
with subcarrier frequency change: 2° +50 Hz.
Phase shift with burst amplitude change: <2° with
+6 dB change from nominal. Phase shift with
input channel change: <0.5° Phase change with
variable gain controt: +1° Phase control range:
360° continuous rotation. Burst jitter: <05° 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.

XY mode — Input: Differential, dc coupled. Input
amplitude: 2 to 9 V p-p, adjustable full scale
deflection 0 dBm to +12 dBm for 600-Ohm system,
factory set to 0 dBm. Maximum input: +15 V peak
signal + dc. Frequency response: D¢ 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, 1731, and 1735

Specifications — CRT viewing area: 80 x 100 mm.
Trace rotation: 8° range, typical. Graticule: Internal
scale with variable illumination.
Power source — Mains voltage ranges: 115V,
90-132 V. 220 V, 180-250 V. Mains frequency range:
48 Hz to 66 Hz. Power consumption: 35 watts
(119 BTU/HR) maximum. Battery operation: 12 Vdc
(when 1700F10 is field instalied).

ENVIRONMENTAL
Temperature non-operating — —55°C to +75°C.
Temperature operating — 0°C to +50°C.

Altitude non-operating — To 18,000 M (50,000
feet).

Altitude operating — To 5500 M (15000 feet).
Shock — Non-operating: 30 g's, 2 sine, 11 ms
duration, 3 shocks per surface (18 total).
Transportation — Qualified under NSTA Test
Procedure 1A, Category Il (30-inch drop).

Humidity — Meets Tektronix Standard
062-2847-00.

CERTIFICATION
Safety — UL-1244-1980. Factory Mutual-3820.
CSA Bulletin 556B. IEC 348. ANSIC 395,

EMI compatibility — FCC Rules, Part 15, Subpart
J, Class A, VDE 08715 (Class B).

PHYSICAL CHARACTERISTICS

Dimensions mm in
Height 1334 5.25
Width 2158 85
Depth 4604 18.125
Weight (approximate) kg b
Net 47 | w03 |

ORDERING INFORMATION

The standard instruments are shipped‘without a case
or handle. If your appiication is for bench orportable
use, please order the appropriate enclosure from the
optional accessories list, The 1720, 1721, 1730, 1731,
and 1735 are UL-recognized components and meet
the requirements for listing when used in the
appropriate enclosure.

1720 Vectorscope

(for NTSC system applications)

1721 Vectorscope

(for PAL system applications)

1730 Waveform Monitor

(for NTSC system applications)

1731 Waveform Monitor

(for PAL system applications)

1735 Waveform Monitor

(for PAL/NTSC Dual Standard applications)
For D-2 format digital videotape recorder appli-
cations order 1730, 1731 or 1735 QOption 16.
PAL-M instruments are available as a modified
product.

PORTABLE DC POWERED APPLICATIONS

17XX (from above) plus 1700F10 DC Power Con-
verter kit, 1700F02 Portable Cabinet and BP1
Battery Pack

INCLUDED ACCESSORIES
[nstruction 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 (Contact Tekironix sales
representative for BP1 charging information).

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

HIUST BE CONNECTED 10 EARTH GROUND

MIST BE CONNECTED 10 EARTH GROUND

333-3305-00 l ‘ 333-2309-00
l'e AV MCN e VECTORSCOPE
\OI e DC INPUT WAVEFORM MONITOR \Q} /O\ DC INPUT
o) (o) I
= PIX MON @ DEMOP B-
ouTt QuT
o O
=
25 Wﬁ;T;LS\;MAx INTERMALLY 2 WEEE,MAX INTERNALLY
VOLTAGE = AUXILIARY CONTROL UNE SEL VOLTAGE — AUXILIARY CONTROL
il RANGE /) L out SETTING RANGE ) s N
[ay | e | = -
S o o S o o o o
a 4
CAUTION = CAUTION =
FOR CONTINUED FIRE PROTEC TION ? 4 e FOR CONTINUED FIRE PROTECTION E & s )
AEPLACE FUSE ONLY WITH 230V 2A F TYPE REPLACE FUSE ONLY WITH 250V 24 F TYPE
o Lpvoprecmen e Ereer. O ] O o Bavopmecea e Eroner . O I (@)

INPUTS

b b

7582 LOOP THROUGH

69« REF%

INPUTS

=

750 LOQP THROU!

6 EXT AER &

1730 Series Rear Panel.

36

1720 Series Rear Panel
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SIGNAL MONITORS

One Line Display, High Frequency Muitiburst.

 MEIN PIEHL

LINES-FRAME  [REF]

TEST o icals
SIT IETELD

PRESS [FROMT PAMEL] KEY FOR
SELECTION SN

Sweep Standards and Microprocessor Test Routines are Menu Selectable.
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J

CAUTION
TO AVOID ELECTRICAL SHOCK,@
POWER CORD PROTECTIVE
GROUND MUST BE CONNECTED
TO EARTH GROUND
INTERNALLY |

S~ SETTOR
~ LINE SEL
@ SETTING
\ 1MV £19%
212V £15%

FORLABORATORY USE BY
QUALIFIED PERSDNNEL
POUR EMPLO »

f—-Exw—

DIE IN DIESEM GERAT ENTSTEHENDE O
RONTGENSTRAHLUNG 15T AUSREICHEND ABGESCHIRMT
ESCHLEUNIGUNGSSPANNUNG KLEINER ALS
CCELERATION VOLTAGE LESS THAN 20kv

REMOTE

*-RAY EMISSION GENERATED WITHIN THIS
INSTRUMENT HAS BEEN SUFFICIENTLY SHIELDED

PIXMON

!
CH 1A
WITH 250V
2AFTYPE

35 WATTS MAX
4B-66Hz

.

75 OHMLOOP-THROUGH

ONITORS

7

ORDERING INFORMATION

When ordering, please use the nomenclature given
here. The standard instrument is shipped without a
case or handle. If your application is for bench or port-
able use, please order the appropriate enciosure from
the optional accessories list. The 1730 HD is a UL-
recognized component and meets the requirements for
listing when used in the appropriate enclosure.
1730 HD High Definition Television Waveform
Monitor

1730 HD Rear Panel.

Horizontal deflection system — Sweep: Sweep
will occur with or without input signal. Line and
Field sweep modes, with the following character-
istics: One: Displays one complete line or field.
Two: Displays two lines or fields. Three: Displays
sync traifing edge and video of three selected
inputs. Four: Displays sync frailing edge and video
of four selected inputs (mode accessed through
remote connector). Line magnification equals
approximately x25 in one and three line modes;
x10 in two line mode. Field magnification equals
approximately x20. Time/div appears on-screen if
readout is turned on. Timing accuracy: 1 pS/division
within 2%, 0.2 uS/division within 3%. Linearity:
Within 2%0. Differential linearity: Within 2%. Sweep
magnification registration: Magnification occurs
about the center of the screen. Position range: Any
portion of the synchronized video sweep can be
positioned on screen in all sweep modes except
1-Line and 1-Field.

Synchronization — Internal or external: 1V com-
posite video or 300 mV (black to sync tip) sync
+6dB of nominal. Sync type: Bi-level or Tri-level.
Remote sync: TTL level, positive or negative edge,
jumper selectable.

Safety Standards— The following safety stand-
ards apply: UL 1244-1980; FM 3820; ANSI C395;
CSA Electrical Bulletin No. 556B; IEC 348, Second
Edition; VDE 08715 (Class B).

Power source — Mains Voltage Ranges: 90-132 V
or 180-243 V. Mains Frequency Range: 48-66 Hz.
Power Consumption: 35 Watts maximum.
Environmental — Temperature: Operating, 0 to
+50°C. Altitude: Operating, to 15000 ft.
Transportation: Qualified under NSTA Project 1A,
Category Il.

PHYSICAL CHARACTERISTICS

OPTIONAL ACCESSORIES
CABINETS

Piain (no handie or feet, painted siiver grey) —
1700F00.

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

Side-by-side rack mount, adjustabie front panel depth
— Order 1700F05.

Blank half rack width panef — Grder 1700F06.
CAMERAS

Polaroid pack film back — Order C5C Opt. 02.

Polaroid AutoFiim motorized back — Order C7 Opt. 03.

Viewing Hood — Order 016-0475-00.
Snap on protective front cover (blue) — Order
200-1566-00.

Order

Dimensions mm in
Height 133.4 525
Width 2159 85
Depth 460.4 18.125
Weight kg Ib
Net 4.7 10.3
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CHROMA — (1741) Response at 4.43 MHz does
not vary between FLAT and CHROMA by more
than 1%.

Lower: -3 dB point at 368 MHz to +0.15 MHz.
Upper: -3 dB point at 518 MHz to +0.15 MHz.
Attenuation at 89 MHz: >25 dB.

RESPONSE DISTORTIONS
Preshoot — 19 or less.

Pulse-to-Bar Ratio — 0.99:1 to 1.01:1.
Overshoot — 296 or less.
Ringing — 2% or less.

Tilt (Field Rate Squarewave, Vertical Window,
or 25 us Bar) — 1% or less.

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

VIDEOQ OUTPUT
Frequency Response — 50 kHz to 6 MHz, within
3% of response at 50 kHz.

Dc Level on Qutput — 0.5V orless into 75 Q2 load.
Output Impedance — 75 (1.
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 — Atien-
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.

174171742 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 — 1 V display within 0.5%.

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

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

SYNCHRONIZATION REQUIREMENTS
Internal References
1740: Composite video or black burst with sync
and burst amplitudes 40 IRE to +6 dB.
17411742 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 syn-
chronize sweeps.

Vector Mode

1740: Composite video or black burst with sync
and burst amplitudes 40 [RE o +6 dB.
1741/1742: Composite video or black burst with
sync and burst amplitudes 300 mV to +6 dB.

EXTERNAL REFERENCES INPUT
Dc Input Impedance — >15 k(.

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/YRGR
display.

Staircase Amplitude — A 10 V input will result in
a horizontal display of 9 divisions +1.4 major
divisions.

Maximum Operating Staircase Signal Voit-
age — 12V p-p ac component. Signal voltage not
to exceed +12 V dc + peak ac.

SIGNAL MONITG

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 1.25 degrees.

Vector Gain Accuracy — 1740: Within 1.25 IRE.
1741/4742: Within 1.25%.

Quadrature Phasing — Within 0.5 degress.
SUBCARRIER REGENERATOR

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

PROTECTIVE GROUNDING CONDUCTOR MUST 8¢ CONKECTED T0 [ARIH GROUND

Die In dlessm Gerat antstehande
R ng lst

Beschieunigunsapannung klelner als
accelerailon yoliage less than

20kV ]

X-ray emission generated within this
Instrument has been sufficlently shielded.

VIDEO
OuTPUT

@ FUSE 90 LOOP THRU
LINE SEL] VOLTAGE RATING HiZ
SETTING] RANGE 250v
S0W MA X 100v 90-110v 06AT @ .__i
86602 120v 108:132v | 06AT < H A 150
200v 198-242v | 03AT TERMINATED
—CAUTION—] 2s0v 216-250v | 03AT
F08 AN ¢, PRTECTION HEPAT ST O cH B — @ NPUT
SPECIFIED TYPE Y0 AVOID ELECIRICAL SHOCK THE POWER COI 1" TO 16\/ 30 WATTS

@

EXT =~

““|

SE

T
MIN

CHARBRGE OFF OPERATE
(2 W boe D
CHARGER

[ 4
TPUT
OouTPU T

1740 Rear Panel with Optional Baltery Pack Attached.
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Phase Shift with Subcarrier Frequency
Change — 1740: Within 0.5 degrees from Fsc to
(Fsc +50 Hz), ar 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
+6 dB.

Phase Shift with Reference Switched Between
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 degree as gain is varied from +3 dBto -6 dB.

Phase Control Range — 360 degrees con-
tinuous rotation.

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

Variable Gain Range — 1740: Input subcarrier
signals between 28 IRE and 140 IRE can be ad-
justed to normal burst vector length.

17411742 Input subcarrier signals between 210
mV and 10 V can be adjusted ta normal burst vec-
tor length.

CRT DISPLAY
CRT Viewing Area — 80 mm x 100 mm.

Accelerating Potential — Nominally 15 kV.

POWER SOURCE
Mains Voltage Ranges — 100 V (90 V to 110 V);
120 V (108 V to 132 V); 220 V (198 V to 242 V),
240V (216 V to 250 V).

Mains Frequency Range — 48 Hz to 66 Hz.

Power Consumption — 50 W maximum in ac.
30 W nominal in dc.

44

DC BATTERY OPERATION (OPTION 07)
Volitage Input Range — 11 Vio 16 V.

Over Voltage and Polarity Reversal Protec-
tion — Fuse blows if » 20V dc or opposite polarity
is applied to the dc INPUT.

Under Voltage Protection — Instrument shuts
down when battery voltage (under load) is below
9V

Battery Current — 35 A or less at 12 V.

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

Altitude — Operating: 4500 m (15,000 ft).
Nonaperating: 15000 m (50,000 ft).

CERTIFICATION
Safety/EMC — UL 1244.

PHYSICAL CHARACTERISTICS

OPTIONAL ACCESSORIES
Battery Pack — Requires 1700FQ2 case to mount the
BP1 to the 1740 or 1741 Option 07."(Charger is not
included.) Orcler BP1.

Cabinet — Painted, no handie or feet. Order 1700F00.

Cabinet — Painted, with handie and.fest. Qrder
1700F02.

Side-By-Side Rack Mount — For mounting two half-
rack instruments in a standard 19 inch-rack. Order
1700F05.

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

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

Camera — Order €-5C Option 02 or 04, or standard C-4.

MAINTENANCE ACCESSORIES
Extender Board — 64 pin. Qrder 670-7980-00.

Extender Cable BNC to Peltola — Order 067-0709-00.

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

Dimensions mm in
Height 133 53
Width 216 85
Depth 460 18.1
Weight kg b
Net 82 188
Battery Pack 136 300

ORDERING INFORMATION

These instruments are configured for rackmounting and
are shipped without case or handle. Order appropriate
options or optional accessories to configure for bench
or portable use. The 1740, 1741 and 1742 are UL-recog-
nized components and meet the requirernents for listing
when used in the appropriate enclosure.

1740 Waveform/Vector Monitor
(NTSC Applications).

1741 Waveform/Vector Monitor
(PAL Applications).

1742 Waveform/Vector Monitor
(PAL-M Applications).

OPTIONS
Option 05 — Internal Waveform graticule, Exter-
nal Vector graticule. (1740/1741 only.)

Option 07 — Adds dc power operation capability,
must be installed during manufacture.

For portable operation, order Option 07, BP1
Battery Pack, and 1700F02 Cabinet.
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RGB/YRGB Display

Facilities for a parade display of camera RGB
signals are included in the 1750 Series instru-
ments. The enable and 3-step staircase sig-
nals are input through the rear-panel
REMOTE connector. Repositioning an
internal jumper changes the display to a
YRGB parade.

Remote Control Capability

Any of the front panel switches (except power
and line select) may be remotely controlied
through rear panel remote connectors. The
control interface is compatible with ground
closure or TTL circuits.

Available in NTSC and PAL

The 1750 Series Waveform/Vector Monitor is
available for NTSC and PAL color television
systems:

1750 NTSC
1751 PAL

CHARACTERISTICS
WAVEFORM MODE
(VERTICAL DEFLECTION SYSTEM)
Deflection Factor
1750: 1V input for 140 IRE display within 1%.
1751: 1 V input displays 1 V within 1%.
Gain Ranges — Input signals between 0.7 V and
2V can be adjusted to 140 IRE (NTSC) or 1V (PAL)
display.
Maximum Absolute Input Level — 12 V (dc
+ peak ac).

FREQUENCY RESPONSE
FLAT — +2% from 50 kMHz to 6 MHz. +5% from
6 MHz to 8 MHz.
IRE (1750) — Conforms to |EEE Standard 205.
Response at 15 kHz does not vary between FLAT
and RE by more than 1%.
LUM — (1751) <3 dB down at 1 MHz, >40 dB
down at 4.43 MHz, response at 15 kHz does not
vary between FLAT and LUM by more than 1%.
CHROMA — (1750) Response at 358 MHz does
not vary between FLAT and CHROMA by more
than 1%. Lower: ~3 dB point at 2.83 MHz
+0.15 MHz. Upper: =3 dB point at 433 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 368 MHz
+0.15 MHz. Upper: -3 dB point at 518 MHz
+0.15 MHz. Attenuation at 89 MHz >25 dB.

TRANSIENT RESPONSE
Preshoot — 1% or less.

Pulse-to-Bar Ratio — 099:1 to 1.01:1.
Overshoot — 2% or less.

Ringing — 2% or less.

Tilt (Field Rate Square Wave, Vertical Window,
or 25 us Bar) 1% or less.

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

DC RESTORATION
DC Restorer Clamp Time — Back Porch (Inter-
nally selectable to Sync Tip).

Low-Frequency Response at 60 Hz — Atienua-
tion 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 1 [RE unit (7 mV) or less. 1751 APL changes
from 509 to either 10% or 90% will cause blank-
ing level shift of 7.2 mV or less.

PIX MON OUTPUT
Frequency Response — 50 kHz to 6 MHz, within
3% of response at 50 kHz.
DC Level on OQutput — 05V or less into 75 Ohm
load.
Output Impedance — 75 Ohms.
Return Loss — Atleast 30 dB, 50 kHz to 6 MHz.

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

Timing Accuracy — 10 ps, +10 ns.
Amplitude — 1V within 0.5%.

WAVEFORM MODE
(HORIZONTAL DEFLECTION SYSTEM)
Sweep — Sweep will occur in all Horizontal mode

settings with or without synchronization.

1FLD Sweep Repetition Rate — Even or Odd:
Eqgual to frame rate of applied video or external
sync. Both: Equal to field rate of applied video or
external sync.

2FLD Sweep Repetition Rate — Even or Odd:
Equal to frame rate of applied video or external
sync, and displays 2 fields. Both: Equal to field rate
of applied video or external sync, and displays 1 field.
1H Sweep Repetition Rate — Equal to line 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 pus/div Sweep: Within 2%.
0.2 us/div Sweep: Within 2%.

Linearity — (1 ps/div and 0.2 ps/div): Within 2%.

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 1.25 degrees.
Vector Gain Accuracy — 1750: Within 1.25 IRE.
1751: Within 2.5%
Quadrature Phasing — Within 0.5 degrees.

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 degree from Fsc to
{(Fsc +50 Hz), or Fscto (Fsc —50 Hz). 1751: Within
0.5 degree from Fsc to (Fsc +10 Hz), or Fsc to (Fsc
-10 Hz).

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

Phase Shift with Reference Switched Between
Internal & External References — Within 0.5
degrees.

Phase Shift with Input Channel Change —
Within 0.5 degrees.

wwWwW americanradiohistorv com

Phase Shift with x5 Gain — Within 2 degrees.
Phase Shift with Variable Gain — Within 1
degree as gain is varied from +3 dB to -6 dB.

Phase Control Range — 360 degrees con-
tinuous rotation.

DISPLAY CHARACTERISTICS

Differential Phase — Within 1 degree.
Differential Gain — Within 1%.
Variable GAIN Range — Input subcarrier signals
between 210 mV and 1.05 V can be adjusted to
normal burst vector length (may be extended to 43
mV via x5 gain).

SCH MODE
Accuracy — Absolute: +5 degrees phase at 25
degrees C. Relative: +2 degrees.

Acquisition Time — Less than 1 sec.

SYNCHRONIZATION REQUIREMENTS
Internal References — 1750 (1751) SCH Mode:
Composite video or black burst with sync and
burst amplitudes 286 mv, (300 mV} +3 dB. 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 syn-
chronize sweeps. Vector Mode 1750 (1751): Com-
posite video or black burst with sync and burst
amplitudes 286 mV, (300 mV) +6 dB.

External Reference Input — DC Input Impedance:
Greater than 15 k ohm. (Unterminated)

Return Loss (75 ohm) — Greater than 40 dB
from 50 kHz to 6 MHz.

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

CRT DISPLAY

CRT Viewing Area — 80x100 mm.
Graticule — Dual internal, variable SCALE
ilumination.

POWER SOURCE
Mains Voltage Ranges — 115V (90-132 V); 230V
(200-250 V).
Mains Frequency Range — 48 Hz to 66 Hz.
Power Consumption — 48 Watts (163 BTU/hr)
maximum.

ENVIRONMENTAL
Temperature — Non-Operating: —55 degrees C
to +75 degrees C. Operating: O degrees C t0
+50 degrees C.
Altitude — Non-Operating: To 18,000M {50,000
feet). Operating: To 5500M (15,000 feet).

PHYSICAL CHARACTERISTICS

LDimensions mm in
Height 133 525
Width 216 85
Depth 460 18.1
Weight kg Ib
Approximately 8 18
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SIGNAL MONITORS

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

ORDERING INFORMATION

When ordering please use exact nomenclature given
here. The standard instruments are shipped without
a case or handle. f your application is for bench or
portable use, piease order the appropriate enclosure
from the optional accessaries list. The 1750 and 1751
are UL recognized components and meet the require-
ments for listing when used in the appropriate
enclosure.
1750 Waveform/Vector Monitor (For NTSC system
applications.)}
1751 Waveform/Vector Monitor (For PAL system
applications.)
Includes: instruction Manual (070-4472-00); Power
Cabte Assembly (161-0066-00); 250V 0.5A Fuse
(159-0032-00); 250V 1.0A Fuse {159-0022-00); Clear
Filter (378-0219-00) 25-Pin Remote Connector
(131-0569-00}; Housing (200-1667-00); Strain Relief
(358-0314-00); 9-Pin Remote Connector (131-1006-00);
Housing and Strain Relief (200-1170-00).
OPTIONAL ACCESSORIES

Cabinets — Plain (painted silver grey): Order
1700F00; Portable (including handle and feet,
painted silver grey): Order 1700F02.

Side-by-side rack adapter — Order 1700F05.
Biank half-rack width panel — Order 1700F06.
Cameras — Order C5C Opt. 02; C7 Opt. 03.
Viewing hood — Order 016-0475-00.
Extender board, 64-pin — Order 670-7980-00.
Extender board, 32-pin — Order 870-7981-00.
Extender cable bnc to Peltola —

Order 067-0709-00.

Deflection leads extender cahies —

(4 required) Order 196-0939-00.

Die in diesem Geral entstehende
Ronigensir

1 @@

Bescnleunigunsspannung kleiner als
acceleralon vonage less than

@

EXT

REF

558

75 LOOP—THHU

'—_REMOTE
J205

48

oo L2

X-ray emissxan generaled within tis
nstrument has been suthciently shielded

LINE
VOLTAGE

ahlung 1t ausreichend abgescnimi

20 k\7‘
—CAUTION~ O o

FOR CONTIRUED FIRE PROTECTION REPLACE FUSES ONLY WITH SPECIFIED
O TYPE TO AVOID ELECTRICA. SHOCK THE POWER CORD PROTECTIVE
GROUNDING CONDUCTOR MUST BE CONNECTED TO EARTH GROUND

4BW MAX O 48—66 HZ

PIX MON OUT

LINE
VOLTAGE
SETTING

115 50-132

FUSE
AATING
250V

VOUTAGE
RANGE

104 T
05A T

230 200-250

1750 Rear Panel.
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| 1480 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

The 1480's have excellent amplitude measur-
ing accuracy and many unique operating
modes that enable you to work more precisely
and accurately. The monitoring needs of
CCU, VTR, control room, transmission facil-
ities, transmitter, and special systems have
been researched thoroughly in order to
assure that the 1480’s will fit your expressed
needs. We believe that the 1480's have antici-
pated your needs for years to come. We will
describe the things that 1480’s can do, but
there is nothing like seeing one to really com-
municate the impressive performance of
these monitors.

The 1485C and 1485R PAL/NTSC Dual
Standard Monitors (see photos) represent the
essentials of all eight monitors in the 1480
Series. The differences between the monitors
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

Have you ever had to turnthe lights down or
shade a CRT with your hand to see a particu-
lar Vertical Interval Test Signal? That is not
necessary with the 1480 Series because the
CRT is bright. So bright that one Vertical Inter-
val Test Signal selected out of four fields, can
be seen with ease even in a well-lit area. This

1485R Option 01 PAL/NTSC Dual Standard Waveform Monitor (Rackmount).

INTERSITY

&

rocus
scALE fLium

| &

LINE SELECTOR

solution to VITS display problems reguired
the design of a very high light-output,
cathode-ray tube. But the bright CRT s just
one of the unique features of the 1480 Series.

More Accuracy, Greater Resolution

In recognition of the need for more accuracy
the 1480 provides several advanced mea-
surement modes. In these modes the 1480
gives you the capacity to make amplitude
measurements with accuracy approaching
0.2%. In one mode a precision display offset
is used. A proven video measurement techni-
que offsetting displays with an amplitude
standard is an easy-to-use method that
achieves accuracy by eliminating parallax
and transfer errors. Transfer errors are
eliminated because you compare your signal
to a precise one volt standard rather than to
graticule calibration. Measurements mads
with comparison techniques also have a high
order of consistency and repeatability. When
your signal precisely matches the standard,
your signal amplitude will be determined to
the value and accuracy of the offset. The
tolerance of the internal calibration signal
used as the standard is 0.2%.

DISPLAY OFFSET

. ..compare your signal to a
precise one volt standard for
accurate results.

in this photo we reduced sensitivity
below normal operating values to show
how OFFSET places the top of one
display on the same level as the boftom
of another display of the same signal.
Since the top and bottom line up, the
signal equals the offset standard

Resolving power is an important factor in
achieving very accurate amplitude measure-
ments. The 1480’s provide great resolving

www americanradiohistory com

power through calibrated five-times expan-
sion of the vertical display. Expansion not only
means that signal and standard comparison
is more precisg, it means that differences (er-
rors) between signal and standard are easier
to see and fo measure.

In this photo, scale factor is expanded 5
times ta 0.2 voits fufl scale. Offset used
with 5X expansion provides exceptional
resolving power plus comparison
accuracy. The signal shown is 10% fow.

Greater resolution of the five times expansion
is facllitated by a vernier position control. With
this control any portion of a standard
amplitude signal can be positioned on
screen and then examined in detail. A 0.2%
amplitude standard, 5X expansion, offset
comparison, fine CRT spot size, these are
some but not all of the factors that make the
1480’s very accurate video monitoring
instruments.

A Fast Time Base with an AFC Mode

The fastest sweep of the 1480's is 0.1 micro-
seconds per division. Fast enough and bright
enough (remember the bright CRT) to ex-
amine T pulses even (n the vertical interval.

The 1480’s are calibrated in microseconds
with a basic 2% time base accuracy. Less
than +3% when using the multiplier. 50X is
the greatest range of magnification with steps
of 10, 5, 2, and 1; calibration is in time and
magnification value. The sync recognizer has
an automatic frequency control mode for the
display of sync jitter.

DC Restoration and DC Coupling

Other improvements provided by the 1480’s
include slow dc restoration which will display
any hum present, or a fast mode that filters
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SIGNAL MONITORS

1485C Rear Panel.

Rear Panel Inputs BNC
Video A Loop Thru
Video B Loop Thru
External Sync A Loop Thru
External Sync B Loop Thru
External Horizontal
Auxiliary Video

Rear Panel Quiputs BNC
Line Strobe
Pix Monitor
Auxiliary Video

o
™ @ Alwars
™

1485R Rear Panel.

slow sweep on the transition from at or near
black level to peak or near peak white, or
— polarity, white to black, may be selected.
In addition, a choice of trigger source, either
internal, stripped from incorning video, or ex-
ternal, through the External Sync Inputs, is
available. If insufficient or no trigger is pre-
sent, the slow sweep will operate in a free-run
mode. This free-running mode has a notice-
ably reduced repetition rate; however, sweep
duration and linearity are unchanged.

The sweep duration is controlled by a variable
front panel control, located on the display
switch. Range of control over the duration of
the sweep is approximately 4 to 15 seconds.
The status of the sweep is easily determined
by observing the waveform comparison indi-
cator light.

CHARACTERISTICS
VERTICAL DEFLECTION
INPUTS — Input A and B are 75Q high im-
pedance loop-through. Return loss is =40 dB
from dc to 5 MHz in a 750 system. Aux Video in-
put is internally terminated in 758 Return loss is
>34 dB from dc to 5 MHz.
SCALE FACTOR — A and B input calibrated 1.0
+7 mV, 05 £15mV, 0.2 +7 mV. (005 +25 mV
Option 06) volts full scale. Variable: range for each
scale factor at least +40% to —50%. Aux Video
Input 1.5 dB gain.
MAX INPUT VOLTAGE — 2 volis peak-to-peak
{ac coupled).

FREQUENCY RESPONSE — Flat: 50 kHz to
5MHz +1% (1.0 V.F.S., VAR in detent). 5 MHz to
8 MHz +2, -3%, 8 MHz to 10 MHz +2, —6%.
Typically within +2, —15% to 18 MHz and typically
-3dB at 20 MHz.

Low Pass: Aftenuation =14 dB, 500 kHz and
above. 3.58 MHz Bandpass: Amplitude within
+1% of amplitude in Flat response position. Band-
pass = 600 kHz. 4.43 MHz Bandpass: Amplitude
within +1% of amplitude in flat response position.
Bandpass = 800 kHz. {RE: Conforms to IEEE
Standard 205, 1972.

DC RESTORER — Keyed type, may be turned off.
Clamping point: BACK PORCH/SYNC TIR. TIME
CONSTANT: FAST reduces mains hum =26 dB,
SLOW reduces mains hum <09 dB.
CALIBRATOR — Amplitude selected by dc
Restorer switch. Sync Tip: 1 volt £0.2%, Back
Porch: 714 mV or 700 mV +0.5%.

LINEAR WAVEFORM DISTORTION — Puise/bar
ratio +1%. SHORT TIME: preshoot, overshoot,
ringing =0.5% on 100 ns sin? putse. LINE TIME:
TILT or rounding =<1.0%. FIELD TIME: (AC
coupled) =1%.

NON-LINEAR DISTORTION — Differential gain
=05%.

HORIZONTAL DEFLECTION

TIME-BASE — 5 s and 10us timing accuracy
+2% (center 10 divisions); 5 us and 10 ps linearity
+1% (center 10 divisions).
EXTERNAL SYNC INPUT — Two loop-through
high impedance, with = 46 dB return loss ina 750
system. Inputs are slaved to A and Binputor to A
external sync input only.

wwWwW americanradiohistorv com

EXTERNAL SYNC INPUT REQUIREMENTS —
400 mV to 2 volts composite video or 200 mV to
8 volts composite sync.
FIELD SELECTOR — Positive selection of Field
1 or2inthe NTSC system. Positive selection of 1,
2,3 4,0r1&3 28&4inthe PAL systems.
LINE SELECTOR — DIG - Selects lines 9 to 22
NTSC, line 9/322 to line 22/335 PAL, line 97272 to
line 22/285 PAL-M, VAR: Approx. line 20 of the
selected field to line 4 of the next related field.
15 lines: Identical to VAR, except 15 successive
lines are displayed.
SYNC — AFC: Horizontal frequency range is
15.75 kHz +200 Hz. Max. jitter with respect to
input sync 10 ns with 4 volts rms hum (30 ns with
the addition of ~36 dB white noise). Direct:
Horizontal frequency up fo =20 kHz. Max jitter
with respect to input sync 12 ns with 4 volts rms
hum (90 ns with the addition of —36 dB whiie
noise).

OUTPUTS
LINE STROBE — TTL amplitude pulse. Pulse
coincident 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. Ouiputimpedance is
75Q. Output adjusted to unity with respect to A and
B video input.
AUX VIDEO — Output of incoming video. 75Q out-
put impedance. Gain adjustable to unity with
respect to A and B video input.

OTHER CHARACTERISTICS
RGB/YRGB STAIRCASE INPUT — Approx.
12 volts for 12.7 divisions deflection. RGB sweep
length internally selected for /3 normal sweep.
YRGB sweep length internally selected for ¥4 nor-
mal sweep length.

MAINS VOLTAGE — Ranges: 100 Vac, 110 Vac,
120 Vac, 200 Vac, 220 Vac, 240 Vac +10%.
Frequency: 48 Hz to 62 Hz, max power consump-
tion 75 W. At factory, 1480 preset for 110 Vac, 1481,
1485 preset for 220 Vac, 1482 preset for 110 Vac.

OPTION 01

10X PROBE CHANNEL — Scale Factor 1V, G5V,
0.2 V full screen with 10X attenuator probe. GAIN
range +10%. Tilt =5% on 50 Hz square wave,
high frequency response +3%, 25 Hz to 5 MHz.
Referenced to 50 kHz. Input resistance 1 MQ,
+2%, not including probe. Input RC Product 20
©S, +1%, not including probe. BNC connector ac-
cepts most TEKTRONIX probes.

10X PROBE CALIBRATOR — Output voltage
1.000 V +£0.005 V or 0.895 to 1.005 V.

SLOW SWEEP (OPTION 06 & 07)
Duration — 4 to 12 seconds, variable with front
panel 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 2V p-p composite video
with APL change.

Rate — = 0.2 Hz, free-runs at rates <0.2 Hz or
with no triggering signal.
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1481R Waveform Monitor with 1480F30 Noise Measurement Kit Installed.

1480F 30

Noise Measurement Kit

Low Cost Noise Measurement

Noise Measurement at Any Video Level
B White
@ Sync Tip
B Black

Random Noise Measurement in the
Presence of Coherent Noise

Vertical Interval, Line by Line and Field
Rate Measurement

in-Service Noise Measurement

Noise is constantly present in television
facilities. The 1480F30, when installed in a
1480R Series Waveform Monitor, provides a
convenient method to guantify the amount of
noise present on a video signal. This field in-
stallable kit makes comprehensive noise
measurement available to television
engineers and operators throughout the
video signal chain. Using the tangential
method an operator can typically quantity the
true RMS noise level within 1 dB. The
presence of coherent noise, such as residual
subcarrier, can be identified and removed
from the measurement allowing a more
representative evaluation of the true RMS
value.

Several methods of measuring signal-to-noise
ratio in the presence of video are presently
used and they are summarized here to clarify
the 1480F30 method. Three popular methods
are the quasi-peak technigue, the noise com-
parison method, and gating techniques.

The quasi-peak technique involves observing
the noise waveform on a waveform monitor
and estimating the RMS value of the fuzzy
trace so the signal-to-noise ratio can be calcu-
lated. This method is limited by its depend-
ence on the CRT trace intensity and by
ambient room lighting.

The noise comparison technique requires
keying out the video signal at an appropriate
time and inserting white noise on an adjust

able pedestal in its place. The inserted noise
amplitude and pedestal are then adjusted
such that the inserted noise matches the
system noise. S/N ratio can then be read from
a calibrated scale on the insertion test signal
generator.

Noise comparison techniques can be used
to measure S/N ratio at any point in a stationary
picture. Position the noise insertion pedestal
to the appropriate horizontal position, select
the appropriate line number by using the
waveform monitor's line select feature, and
then perform the measurement in the normal
manner. The noise comparison technique
requires a long enough constant luminance
amplitude to allow for insertion of the noise
source. Repeatability for this test method has
been shown to be better than 2 dB when
used in line select mode and 0.5 dB when
used full field.

Another popular method of assessing S/N
ratio involves sampling the signal for a brief
time and performing an RMS measurement
on the sampled signal. By sampling the
signal multiple times (each slightly narrower
than the previous sample) and by providing
gain between the sample times, the effects of
sampling transients can be minimized. The
results can be averaged over a long time
period to increase resolution. Similarly, the
video signat may be sampled, digitized, and
the resulting digital information manipulated
to produce accurate indication of signal-to-
noise ratio.

A fourth method of making noise measure-
ments is the tangential method, as used in the
1480F30 field installable kit. The tangential
method utilizes several facts to achieve
accuracy and repeatability.

e The distribution of successive, independent
samples of the random noise voltage is
Gaussian. The RMS value of the noise volt-
age is equal to the standard deviation of
that Gaussian distribution.

¢ The cross-section of the light output from a
noisy trace on a CRT is Gaussian.

www americanradiohistory com

¢ The Gaussian distribution of the samples is
independent of the spectral distribution of
the noise.

¢ |f two Gaussian distributions of equal
variances, with means that are different by
two standard deviations are added, the
resultis a flat topped distribution. If the dif-
ference between the two means is greater
than two standard deviations, there will be
a sag in the sum distribution. See Figure 1.

Therefore, noise measurements may be ac-
curately made using a waveform monitor by
overlaying sections of the trace and adjusting
the separation of the overlaid sections until
the brightness sag between the two sections
just disappears. The RMS value of the noise
is then equal to one half of the offset voltage
required to meet this criteria.

Since the video signal contains known inter-
vals where the signal voltage is constant, the
noise power can be easily measured inde-
pendent of the video signal power. The TV
waveform monitor is ideally suited to deter-
mine or view these intervals and allow the
operator to separately measure the additive
noise power.

The 1480F30 installed in a 1480R Series in-
strument permits noise measurements using
tangential techniques. Using this system,
measurements in any area of the waveform
that provides a constant luminance level for
at least 5 microseconds may be made. This
method permits the user to disregard any
coherent perturbations that may have caused
inaccuracies using other measurement
schemes. An additional feature of this system
is that no equipment is required other that the
1480R Series with the 1480F30 installed.
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SIGNAL MONITOR SELECTION GUIDE

I 1480 [1705]1710B[ 172017301730 D-2[ 1730 HD 1740|1750 | 1780R | WFM300A
Waveform Dispiay X X X X X X X X X
D-2 Input X j
Digital Decoder Output X
Composite Vector X X X X
CAV Vector Display X
CAV Lightning X
Picture Display X
RF Spectrum Display X
Burst Phase Indicator X
Picture Monitor Out X X X X X X X (6)
VITS Monitoring X (5) X X X (1) X X X
R-Y Sweep Mode (5) X X X
Multi Filter Mode X X X X X X
Multi Input Display X X X X X X
A-B Input Display X X X X
Remote Control X X X X X X X X
RGB/YRGB Display X X X X X X X X
XY Input X X
SCH Mode X X
Probe Input (4) X
Line/Field Select X (5) X X X X X X X
15 Line Display X (5) X X X X X
Trace Overlay X X (10) X X
Precision Amplitude X X
Measurements . - |
Precision Phase X
Measurements
P i X ®
NTSC Available X X X X X X X X X X
PAL Available X X X X X X X X X X
PAL-M Available X (2) (2) (2) X X (2)

NTSC/PAL Dual Standard| X X (9)

HDTV Formats (9)

Component Formats X X (7)
UL/CSA Recognition X X X X X X X X X X
Half Rack Width X X X X X X X X X
Internal Graticule X X X X X X X X X X X
DC Power/Battery (3) (3) (3) 3) (4)

(1) Limited capability (6) Separate Composite and Green/Blue/Red Format outputs

{2) Available as a modified product (7) Available in SMPTE, YQI, Betacam® or Mil Format 625/50 or 525/60 selectable

(3) Available as a field mod kit (8) Measures tri-level sync timing transition

(4) Available as an ordered option (9) 525/60/2, 525/60/1, 825/50/2, 625/5011, 875/60/2, 1050/60/2, 1125/60/2, 1250/50/2

(5) When connected to a 1730/31 (10) Provides timing comparison between analog and D-2 digital inputs

Betacam is a registered trademark of Sony Corporation.
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GENERATORS

O £0W MAX 5666 HZ & REMOTE SUBCAHHI'F‘?' VIDEO Du‘r
D -0 O m m

@ E] @ BURST FLAG/SUBCARRIER DRIVE/PAL PULSE/SYNC A DRIVEIVIDEOIBLANKIN FRAME/VIDEO

FUSE POWER

ECO-170A Rear Panel.

CHARACTERISTICS Auto Switching Fault Criteria
Channel | Function Amplitude 525 Timing 625 Timing
1 Subcarrier Signal Criteria Criteria Criteria
2 Burst Flag or Subcarrier Video Sync -3dB +1dB Sync width Sync width
3 Sync Subcarrier 2V -3dB +1dB Not used Not used
4 H Drive/PAL Pulse or Pulses 2Vord4y -3dB +1dB
Sync Sync 47 ps +£.56 ps 47 us +£.45 ps
5 Blanking Blanking 109 us +.84 us 11.85 us +.9 ps
6 V Drive, Blanking or Burst Flag 251 us £.84 us 2.25us +9 pus
Video H Drive 6.2 us +.84 us —
7 Video V Drive 5715 us +.84 us 400 us £809 us
8 Color Frame or Video PAL Pulse
Fault Detection Time — 2 missing pu\ses max. g:ll_?:re Wave :: g;ﬁs fg 'L/:'SS
Remote Control Connector — 9 pin D. -
Remote Functions — Source select control, A Color Frame
source on ling indicator, B source on line indicator, Pulse 63.55 us +.84 us o4 H"S +9 nS
System fault indicator, Alarm output, Cross genlock Square Wave 33337 ms +.84 us|80 ms +.9 us

enable, A source genlock control, B source
genlock control.

POWER SOURCE

Mains
Voltage Range 90 to 132 VAC or

180 to 250 Vac

Frequency Range 48 to 62 Hz

Power Consumption | 20 W typical,
40 W maximum

PHYSICAL CHARACTERISTICS

unnensions mm in
Height 44 1.734
Width 483 190
Depth 561 221
[ Weight kg Ib
Net 6.14 135
Shipping i 104 22.9
ENVIRONMENTAL
Temperature
Operating 0°to 50 °C
Nonoperating —40° to 65°C

ORDERING INFORMATION
ECO-170A Synchronous Changeover
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O S @ SOW MAX 3866 ;.
©
o

s | 2aMED
LINE
RepLace | YOLTAGE
FUSE AS | SETTING
MARKED 750

O

POWER

3
AATING
250v.

A MED

©

- o~
B oo

FUSE

TO EARTH GROUK

oo

o Ansgrs

O

SUBCARRIER

O

BURST FLAG

O

SYNC

O

PAL PULSE

BLANKING

O

FRAME REF

O

TEST SIGNAL

O

1D {OPT 1)

O

BLACK

O

BLACK

GENLOCK
O

Loop
THROUGH

O

SPG-271 Rear Panel.

CHARACTERISTICS
COLOUR BAR GENERATOR

Lumincance

Amplitude

Accuracy +1%
Frequency

Response +1% 1o 5 MHz

Chrominance
to Luminance

Gain +1%
Chrominance
to Luminance
Delay =5ns
SCH Phase
Jitter <1ns
Drift <ins
Nominal 0° +5°
Line Blanking |12.05 us
Output
Impedance 75Q

Return Loss

=36 dBto 5 MHz

OPTION 01 OUTPUT

Colour Bars 75% and 100% Full Field
Phasing Within 2° of the primary
colour bar output
Character
Identification 12 characters, 7 x 9 matrix
Audio Tone
Amplitude Oto +8 dBu, user
adjustable
Frequency 500 Hz or 1 kHz, user
selectable
Distortion =0.01%
62

SYNC GENERATOR GENLOCK
Subcarrier Genlock Input
Output Configuration 75 @ loop through
Frequency 4.43361875 MHz Return Loss =40 dB to 5 MHz
Stability +1 Hz over temperature; Burst Amplitude | 300 mV +6 dB
typically less than 1 Hz drift Sync Amplitude | 300 mV +6 dB
over a year after initial aging Burst Lock
Amplitude 2V £02V Range 443361875 MHz +20 Hz
Return Loss 30 dB to 4.43 Mhz Jitter
Black Burst Colour Lock <0.4° typical
Output o Monochrome
Phasing Within 2° of the colour bar Lock <10 ns
output T
Line Blanking | <11.2 us gengo:k Timing
an
Pulse Outputs Line 7 us advance and delay
(General Freld 1 line advance and delay
Characteristics)
Amp!itude 2V 102V 4v selectable) POWER SOURCE
Impedance 75 Q -
Refurn Loss |30 dB to 5 MHz Mains
Risetime 250 ns +50 ns Voltage Range ggotov132 Vac or 180 to
ac
Pulse Outputs Frequency
(Signals) o : Range 4810 62 Hz
Sync Mixed line and field -
- - - - Power 40 W typical,
Blanking Mixed line and field Consumption 60 W maximum
Line 11.84 £0.1 us (11.6 or 12.1
selectable) PHYSICAL CHARACTERISTICS
Field 25 lines (24 selectable) -
Dimensions mm in
Burst Flag :
PAL Pulse H/2 squarewave; selectable H’?'ght a4 1734
polarity; factory set high \6V|dtk;] 42? ;20
for 135° ept 5 1
Frame Reference | Selectable pulse or Weight kg Ib
squarewave Net 6.14 13.5
Pulse Low for line 7, field 1 Shipping 104 229
Squarewave Low for fields 1 through 4
Pulse Outputs ENVIRONMENTAL
(Timing Range) |35 us advance and delay Temperature
relative to the colour bar, Operating 0° to 50°C
black burst, and subcarrier Non-Operating | —40° to 65°C
outputs
ORDERING INFORMATION
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When ordering, please use the following nomenclature.
SPG-271 PAL Sync Generator

OPTION
Option 01 — Adds 12-Character ID, Audio Tone,

and Tape Leader C

cuntdown

OPTIONA

L ACCESSORIES

Kit to add Option 01 to.the SPG-271 — Order

TVGF02.
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_ GENERATORS

SET FOR M5V {90-132V}
48.66Hz

of 1,

REPLACE
FUSE AS
MARKED

Oo 24 MED 250V

DC INPUT 1116V DC

FOR LABDRATDRY USE POUR EMPLOI PAR
BY CERTIFIED LE PERSONNEL DE
PERSONKEL LABORATOIRE

VIDEQ QUTPUT

AUDIO TONE QUTPUT W

O—0

= on A Frequency range 4810 66 Hz
B oranoey DC Power Operation 11 10 18 Vdc
i FUSE POWER O Power Consumption 10 W typical
TSG-100 Back Panel PHYSICAL CHARACTERISTICS
Dimensions mm in
CHARACTERISTICS TRANSMISSION TEST SIGNALS (OPTION 01) Wiah o8 >
TEST SIGNAL GENERATOR NTC 7 Composite Height 43 171
Luminance Amplitude NTC 7 Combination Length 305 12.0
Accuracy +1% Color Bars 750 amplitude, 75% | | Weight kg Ibs
Chrominance to setup, 100% white flag Net 1.48 3.25 |
Luminance Gain +2% a Sin x/x
Chrominance to Bandwidth -3 dBat4.75 MHz ENVIRONMENTAL
Luminance Delay +12ns Pedestal levels 24 |RE and 768 IRE Temperature
Blanking Width 109 ps Matrix Ful field test signal matrix Operating 0° to 50°C
Output Impedance 750 ] consisting of equal Nonoperating —40° {0 85°C

TEST SIGNALS

[ SMPTE Color Bars

Convergence Pattern

14 lines per field,
17 lines per horizontal

Multiburst
Reference bar and
packet amplitude 80 IRE
Burst frequencies 05, 10 20, 30, 358,
and 4.2 MHz
Pulse & Bar and
Modulated Pulse

Bar amplitude 100 IRE

2T pulse HAD 250 ns

1257 pulse HAD 1.56 ps
5 Step Staircase 100 IRE
Modulated 5 Step

Chrominance amplitude {40 IRE

Diff gain <0.5%

Diff phase =05°
White Field 100 IRE
Black Burst

Setup 751RE

68

POWER SOURCE

Mains

Voltage range 90 to 132 Vac

segments of NTC 7 com-
posite, NTC 7 combination,
color bars, sin x/x, and
50 IRE flat field

Field Square Wave
Field timing

100 RE on lines 70
through 213; all
remaining lines at 0 IRE

Flat Fields

L

0 IRE and 50 IRE flat
fields; no color burst on
0 IRE signal

INTERNAL REFERENCE

Subcarrier
Frequency
Stability over temperature

3579545 MHz
Within 10 Hz from 5°
to 35°C.

AUDIO TONE GENERATOR

Frequency 1 KHz

Amplitude 0 to +8 dBuinto 1509,
600 @, or a high
impedance load

Distortion <05% THD + noise

wwWwW americanradiohistorv com

ORDERING INFORMATION

When ordering, picase use the nomenciature given
here:

TSG-100 NTSC Television Generator

OPTION
Option 01 — Transmission test signal set.

OPTIONAL ACCESSORIES

Mounting Kits — Hardware for mounting in a
1700F02 portable cabinet or 1700F05 side-by-
side rack adapter for 1700 Series signal monitors.
Order TVGF10.

Hardware for mounting ina 1.75 inch high, 18.0
inch wide rack space. Order TVGF11.

Adapter for mounting to the botiom of a 1700F02
carrying case. Order TVFG12.



www.americanradiohistory.com

www americanradiohistorvy com


www.americanradiohistory.com

www americanradiohistorvy com


www.americanradiohistory.com

TEST SIGNAL GENERATOR

SYNC GENERATOR

POWER SOURCE

Luminance Amplitude

Accuracy +1%
Chrominance-to-

Luminance Gain +1%
Output Impedance 75 ohm

Return Loss

36 dB to 4.2 MHz

[ Subcarrier Stability

3579545 MHz +1Hz over |
temperature; typically less
than 1 Hz drift over a year
after initial aging

Mains
Voltage Range 90 to 132 VAC or
180 to 250 vac

Frequency Range 48 to 62 Hz

Black Burst Output
Setup

75 IRE

Power Consumption | 40 W typical,

60 W maximum

TEST SIGNALS

SMPTE Color Bars |

Convergence

14 lines per field, 17 lines
per horizontal

Pulse & Bar with

White Reference Bar
Amplitude

Window
2T Pulse HAD 250 ns £25ns
White Bar Amplitude | 100 IRE
Field Tilt 0.5%
Line Tilt 0.5%
Multiburst

4286 mV (60 IRE)

Blankin Less than 10.6 us
9 a PHYSICAL CHARACTERISTICS
Puise Outputs "

(General Dimensions mm in
Characteristics) Height 44 1734
Amplitude 4.0 £0.1V Width 483 190
Impedance 75 ohm Depth 561 22.1
Return Loss 30 dB to 4.2 MHz Weight kg Ib
Rise Time 140 ns +20 ns Net 6.14 135
Pulse Outputs Shipping 10.4 229

(Signals)
Composite Sync ENVIRONMENTAL
Blanking 107 ps +0.1 ps. Temperature
Horizontal Blanking | jumper selectable for Operating G°t0 50 °C
Duration 105 s or 10.9 ps Non-Operating ~40° 10 65°C

Packet Amplitude

4286 mv (80 IRE) p-p

Burst Frequencies

05,10, 20, 30, 358 and
42 MHz

5-Step Staircase

7143 mV (100 IRE)

E.jminance Ramp

0to 714.3 mV (100 IRE)

Modulated Ramp
Chrominance

Vertical Blanking
Duration

20 lings, jumper selectable
for 19 or 20 lines

Burst Flag

Horizontal Drive

Vertical Drive

Amplitude 285.7 mV (40 IRE)
Diff Gain 06%
| Diff Phase 03°
APL 10% and 90%
AC Bounce
Bounce Rate 1 second high, 1 second low
Fiat Fields 10 IRE, 100 IRE
Red Field
Luminance Pedestal | 1536 mV (215 IRE)
Multibars Color bars and multiburst

(NTc7 Composite

80 IRE, 5-step modulated
staircase and pulse & bar

Line Sweep 7143 mV p-p. Linear sweep
from 500 kHz to 5§ MHz
Multipulse
Amplitude 714.3 mV

Frequencies

0.5, 1.0. 2.0, 30, 3.58, and
4.2 MHz

System Test Matrix

Multibars and NTC7

Monitor Setup Matrix

Convergence, IWQB, con-
vergence, color bars,
reverse bars. and

convergence
DAC Test 500 kHz and 358 MHz
Option 01 Color Bars | SMPTE bars

Identification

12 characters. 7x9 matrix

Audio Tone

450 Hz (locked to vertical),
distortion less than 0.01%,
0to +8 dBuinto 1509,
600Q, or high impedance.
Click ID adjustable 0.2

to 4 Hz.

Color Frame Pulse Field 1, Line 11
Subcarrier Output
Amplitude 2V pp +0.2V
Pulse and Subcarrier |4 us advance, 4 us delay
Outputs relative to the test signal
Timing Range and black burst outputs
GENLOCK

Genlock Source
(Comp Video)
Input Configuration

]

75 ohm loop-through

Return Loss

At least 40 dB to 4.2 MHz

ORDERING INFORMATION
TSG-170A NTSC Television Generator
OPTIONS

Option 01 — Adds separate SMPTE Bars output
with 12 character |D, Audio Tone Output and
Tape Leader Countdown.

Kit to add Option 01 to the TS8G-170A — Order
TVGFO1.

Burst Amplitude

286 mV +1dBto -6 dB

Sync Amplitude

286 MV +3dBto -6 dB

Genlock Performance
Horizontal Timing
Range

8 us advance, 8 us delay

Vertical Timing
Range

0. 1, or 2 lines advance or
1 line delay, jumper
selectable

Burst Lock Range

3579545 MHz +20 Hz

dtter

05¢

wwWwW americanradiohistorv com
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TSG-170D Rear Panel.

TEST SIGNAL GENERATOR

SYNC GENERATOR

SERIAL DIGITAL AUDIO INTERFACE

Luminance Amplitude

Accuracy =190
mance-to-

Luminance Gain +1%

Chrominance-to-

Luminance Delay =10 ns

Blanking Width 109 +0.2 s

Qutput impedance 75 ahm

Subcarrier Stability

3579545 MHz +1Hz aver
temperature: typically

<1 Hz drift over a year after
inttial aging

Black Burst Qutput

Setup 751RE
Blanking Width 10.2 +0.2 ps
GENLOCK

Return Loss

=36 dB to 4.2 MHz

‘1

TEST SIGNALS

SMPTE Color Bars

Convergence

14 lines per field. 17 lines
per horizontal

Pulse & Bar with Window
2T Puise HAD
White Bar Amplitude
Field Tilt
Line Tilt
Modulated Pulse

250 ns +25ns
100 IRE
<0.5%
<05%

1257

—

Muitiburst
White Refercnce Amplitude
Packet Amplitude
Burst Frequencies

4286 mv (60 IRE)

4286 mV (60 IRE)p p
05.1.0,2.0.30. 358 and
4.2 MHz

Genlock Source
{Composite Video)
Input Configuration
Return Loss
Burst Amplitude
Sync Amplitude

75 @ loop-through

At least 40 dB to 4.2 MHz
286 mV +1dBto -6 dB
286 mV +3dBio -6dB

Genlock Performance
Horizontal Timing Range
Vertical Timing Range

Burst Lock Range
Jitier

8 us advance, 8 us delay

0. 1, or 2 lines advance or 1
line delay. jumper selectable
3579545 MHz +20 Hz

05° max

DIGITAL VIDEO INTERFACE

5-Step Staircase

714.3 mV (100 1RE)

Luminance Ramp

0to 7143 mV (100 IRE}

Modulated Ramp
Chrominance Amplitude

285.7 mV (40 IRE)

Luminance Amplijude

Diff Gain 0.6% max

Diff Phase 0.3% max
Flat Fields 10 IRE, 100 IRE
Red Field

202.2 mV (283 IRE)

Multibars

Color bars and multiburst

NTC7 Composite

90 IRE. 5-step modulated
staircase and pulse & bar

Frequencies

Line Sweep 7143 mV p-p. Linear sweep
from 500 KHz to § MHz
Multipulse
Armnplitude 7143 mv

05.10,20.30. 358 and
4.2 MHz

—
System Test Matrix

Multibars and NTC7

Monitor Setup Matrix

Convergence. IWQB.
convergence. color bars,
reverse pars. and
convergence

APL

10% and 90%

AC Bounce
Bounce Rate

1 second high. 1 second
low

\dentification

12 characters. 7x9 matrix

Audio Tone

800 Hz or 1 KHz, O to

+8 dBu into 1502 6002, or
high impedance.
Connector: XLR (male pins)

]

Sampling Frequency

48 KHz

Digital Coding

24 bits linear PCM; two's
complement coding.

Dynamic Range
Positive Peaks
Negative

0CCDOO (hex)
F33300 (hex)

QOutput Format

Bit serial, biphase mark en-
coded. Two channels
transmitted in every 48 KHz
clock period.

Balanced transformer
coupled output; 1 signal
pair and ground.
Connector: XLR (male pins)

POWER SOURCE

Mains
Voltage Range
Frequency Range

90 to 132 or 180 to 250 Vac
48 to 66 Hz

LPower Consumption

60 W maximum

PHYSICAL CHARACTERISTICS

ground J

PARALLEL DIGITAL A

UDIO INTERFACE

Sampling Frequency

48 KHz

Digital Coding

20 bits linear PCM: two's
complement coding

Dynamic Range
(16 MSB’s only)
Positive Peaks
Negative Peaks

QOCCD (hex)
F333 (hex)

Output Format

Byte serial transmission
clocked at 768 KHz. Four
channels transmitied every
48 KHz sample period
Balanced ECL (10K series): 8
data parrs. 1 clock pair.

1 sync pair. system ground,
and chassis ground.

Cannector: 25 pin D

wwWwW americanradiohistorv com

Sampling Frequency 4 Fac (14.3 MMz) l Dimensions mm in
Sampling Phase land Q axes Height 44 1.734
Diaital Codi oorl o Width 483 19.0
igital Coding tit linear PC Depth 561 221
Dynamic Range Digital word: Weight kg Ibs
Sync Tip 16
Blanking Level 240 | Net 88 18.9
White Level 800
LSB/IRE 56 ENVIRONMENTAL
Output Format Balanced ECL (10K Sernes): Temperature
10 data pairs. 1 clock parr, Operating 0°to 50°C
system ground, chassis Non-Operating —~40°1065°C

ORDERING INFORMATION
TSG-170D Digital Composite NTSC Gerierator

73
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CHARACTERISTICS
TEST SIGNAL GENERATOR

Luminance Amplitude

Accuracy +1%
Chrominance-to-
Luminance Gain +1%

Frequency Response

+1% o 5 MHz

Chrominance-to-
Luminance Delay

=5ns

Group Delay =5nsto 5 MHz
SCH Phase

Jitter <1ns

Drift <1ns

Nominal 0° +5°
Output Impedance 75Q

Return Loss

LT -
Color Bars

36 dB to 5 MHz

75% and 100% Full Field

75% and 100% Spiit Field
Bars/Red Split Field
Bars/Red with 11.6 us
Blanking on White Flag

TEST SIGNAL GENERATOR (Continued)

GENERATORS

GENLOCK

Multiburst
White Reference
Amplitude
Pedestai
Packets
Frequencies

560 mv
350 mv

05,10 20,40, 48, and
5.8 MHz

Pluge No. 1
Pluge Levels
Luminance Levels

—14 mV and 14 mvV
700 mV, 450 mV, 200 mV
and 110 mv

Pluge No. 2
Pluge Levels
Luminance Levels

—-14 mV and 14 my
700 mV and 105 mV

Amplitude 420 mv
Width Equal Width
Risetime 350 ns: Phase Slewed
Sinewaves
Line Sweep
Amplitude 700 mV p-p
Frequency Range 200 kHz to 6 mHz
Markers 10.20,30 40 and 5.0 MHz
Sin x/x
Bandwidth 6 MHz
Pedestal 1249 mV
Peak 5751 mvV
Flat Fields 0 mV, 350 m¥, and 700 mV
Red Field
Luminance Pedestal 157 mV
Chrominance Amplitude | 663.8 mv
ITS
CCIR Lines 17, 18, 330, and 331
EBU Lines 17, 18, 330, and 331
UK ITS 1and TS 2
APL 12.5% and 87.5%;

sequence 1s 36 lines flat
field and 12 lines test signal

Diff Gain

0.6% Maximum

Bar Amplitude

Field and Line Tilt
Pulse to Bar Ratio
Ringing

Modulated Pulse HAD

Chrominance-to-
Luminance Gain
Chrominance-to-
Luminance Delay

Diff Phase 0.3° Maximum
5 Step Staircase
Amplitude 700 mv
Linearity =<19% Reltive Step Matching
Modulated 5 Step
Staircase
Luminance Amplitude | 0 to 700 mV
Linearity < 1% Relative Step Maiching
Chrominance Amplitude | 280 mV
Pulse & Bar &
Modulated Pulse
2T Pulse HAD 200 ns +20 ns

700 mv
=05%

1:1 +0.5%
<100 Peak
20T

+1%

=5ns

Field Squarewave

700 mV on Lines 89
through 244

Multipulse
Amplitude
HAD
Frequencies

700 mV
20T (1 MHz) and 10T
10, 2.0, 40, 48, and
58 MHz

Pulse Qutputs
(General Characteristics)

Convergence 14 Horizontal lines and
19 Vertical Lines per Field SYNC GENERATOR
White Window 700 mV on Lines 83 Subcarrier Output
Wind I%roug\? 2511_. 3 Frequency 4.43361875 MHz
Grey Window N 5 m hO; ine 8 Stability +1 Hz over tlemperature:
through 251 typically less than 1 Hz drift
Luminance Ramp over a year afler initial aging
Amplitude 0to 700 mv Amplitude 2V 02V
Linearity =1% Return Loss 30 dB to 443 MHz
Modulated Ramp Black Burst Output
Luminance Amplitude | 0to 700 mV Phasing Within 2° of the test signal
Linearity =1% output
Chrominance Amplitude | 280 mV

Amplitude 2V +£0.2V {4V selectable)
Impedance 75Q
Return Loss 30dBto 5 MHz
Risetime 250 ns +25ns
Pulse Outputs
(Signals)
Sync Mixed line and field
Blanking Mixed line and field
Line 1184 +0.1 us (116 or 121
selectable)
Field 25 lines (24 selectable)
Burst Flag
PAL Pulse H/2 squarewave; selectable

polarity; factory set high
for 135°

Frame Reference

Pulse
Squarewave

Selectable pulse or
squarewave

Low for line 7, field 1

Low for fields 1 through 4

Pulse Outputs
(Timing Range)

Approximately 3.5 us ad-
vance and delay relative to
the test signal, black burst,
and subcarrier outputs

wwWwW americanradiohistorv com

Genlock Input
Configuration
Return Loss
Burst Amplitude
Sync Amplitude

75 € loop through
>40dBto 5 MHz
300 mV +6 dB
300 mv +6dB

Burst Lock Range

443361875 MHz +20 Hz

Jitter
Color Lock
Monochrome Lock

< 0.4° typical
=10 ns

Genlock Timing Range
Line

Field

Approximately 7 us
advance and delay
1 line advance and delay

POWER SOURCE

Mains
Voltage Range

90 to 132 Vac or 180 to
250 Vac

Power Consumption

40 W typical,
60 W maximum

PHYSICAL CHARACTERISTICS

Dimensions l mm in
Height 44 1.734
Width 483 19.0
Depth 561 221
Weight kg Ib
Net 6.14 135
Shipping 10.4 229
ENVIRONMENTAL
Temperature
Operating 0°C to 40°C
Non-Operating —-40°C to 65°C

ORDERING

When ordering, piease u

INFORMATION

se the following nomenclature.

TSG-271 PAL Television Generator

OPTION

Option 01 — Adds Character ID, Audio Tone,
and Tape Leader Countdown

Kit to add Option 01
TVGFO2

to the TSG-271 — Order
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75G-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
systern 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 automati-
cally 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

Y, BY. RY
(SMPTE: Y.Pb.Pr: EBU)
GBR
Betacam (3 wire)
MII (3 wire)
Y-CTDM (Betacam 2 wire)
YCTCM (Ml 2 wire)

Signa! Formats

Systems 525160 and 625/50
by jumper selection or remote
control

Signal Generation 10 bit digital
13.5 MS/s

Direct generation

{no transcoders)

Channel 1: 2 outpuis
Channel 2: 2 outputs
Channel 3: 2 outputs

Sync

13.5 MHz Reference

Space for Betacam or Mli Dub
Genlock loop-through
(Untess otherwise specified)
700 mV for 100% juminance
+350 mV for 100% color

Outputs

Inputs

Test Signals
Luminance Amplitude
Color Difference

difference
Sync Amplitude —300 mV on luminance
channel
| Blanking level 0 £50 mV

TSG-300 Specifications (Continued)

TSG-300 Specifications (Continued)

Test Signals (Continued)
Amplitude Accuracy
Channel Amplitude Match
Channel Timing Match
Frequency Response

Pulse Response

{Unless otherwise specified)
1%

0.5%

5ns

1% to 5 MHz

2% to 5.5 MHz

1% ringing on 2T pulse
T=100ns

Line Tilt 0.5%
Field Tilt 0.5%
Output Impedance 75 Ohm
Return Loss 36 dB 1o 5 MHz
Y. B-Y.R.Y
(Y.Pb.Pr: SMPTE: EBU)
100/0/100/0 700 mV luminance
+ 350 mV color difference
100/0/75/0 700 mV luminance
+262.5 mV color difference
GBR Bars
100/0/100/0 700 mV all channels
75/0/75/0 525 mV all channels

Betacam Bars
100/7 .5/75!7.5

714 mV luminance in 525/60
53.6 mV setup

+14.3 mV pluge

+ 350 mV color difference

10017 5/7517.5

100/0/75/0 Obtainable by applying the
TSG-300 boost function (1.33
gain an color difference chan-
nels) o 75% SMPTE/EBU bars
¥.CTDM
100/7.517517.5 714 mV luminance in 525/60
100/0/75/0 700 mV luminance in 625/50
+ 350 mV color difference
MII Bars

700 mV luminance for 525/60
52.5 mV setup
+243 mV color difference

100/0/75/0 Same as SMPTE/EBU bars
Y.CTCM 714 mV luminance
525160 +350 R-Y
100/7.5/75!7.5 +250 B-Y
Y,.CTCM 700 mV luminance
625/50 +262.5 mV color difference
100/0/75/0

tuminance Reference
with pluge

0. 175. 350. 525. and 700 mY
Gray scale references with
~70and +770 mV clipping
indicators + 14 mV pluge

5 Step Staircase

700 mV luminace
+ 350 mV color difference

120% Ramp

—-70mVio +770 mV

Valid Ramo

700 mV p-p

Shallow Ramp

+350 mV irom Pedestal
0 to 700 mV Pedestal luminance
+ 350 mV pedestal color
difference in 5.5 mV increments

Pulse and Bar

2T Pulse and 2T Bar luminance
3T or 5T or 4T and 8T color
difference

includes 3. 4. or 5 step stair-
case {o indicate pulse HAD

Pulse and Bar with

27 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 1n 625/50

Field Square Wave

700 mV luminance
350 mV color difference
Vertical timing same as window

wwWwW americanradiohistorv com

Muitipulse 420 mV 80% amplitude
selectable

1.2 3. 4, and 5 MHz luminance
-350 to + 70 mV color difference
051,15, 2, and 2.5 MHz
color difference

420 mV p-p 60% on

350 mV pedestal for luminance
1.2,3,4,and 5 MHz all
channels

420 mV p-p 60%

1. 2.3 4. and 5 MHz luminance
05 1,15 2 and 2.5 MHz
color difference

700 mV p-p

200 kHz to 5.5 MHz all channels
420 mV p-p and 250 mV p-p
200 kHz to 5.5 MHz Juminace
100 kHz to 2.75 MHz color
ditference

500 kHz luminance

502 kHz color difference

+ 100 ns delay range

with markers every 20 ns

525 mV (75%)

14 horizonial lines;

15 vertical lines

70 mV p-p

0 to 700 mV pedestal luminance
+ 350 mV pedestal color
difterence

1. 2.3, 4, and 5 MHz luminance
051,15, 2 and 2.5 MHz
color difference

0 to 700 mV variable
furminance

+ 350 mV variable color
difference

-4 Vor -2V selectable
1VpDp

Loop-through input

Return loss 40 dB to 5.5 MHz
Locks to NTSC, PAL. SECAM,
or Component luminance

+8 ps delay range

Wideband Multiburst

Narrowband Multiburst

Wideband 1002
Line Sweep
Narrowband
Sweeps

Bowtie

Convergence

Coring

Flat Field

Sync Pulse Output
13.5 MHz Output
Genlock

| Genlock Timing

POWER SOURCE

Mains
Voltage Range

90 to 132 Vac or 180 to 250 Vac

Frequency Range 48 t0 62 Hz
Power Consumption | 60 W typical,
80 W maximum
PHYSICAL CHARACTERISTICS
Dimensions mm in
Height 44 1.734
Width 483 19.0
Depth 561 221
Weight kg ib
Net 6.14 13.5
Shipping 104 22.9
ENVIRONMENTAL
Temperature
Operating 0°to 50°C
Non-Operating —40°i0 +65°C

ORDERING INFORMATION

TSG-300 Component Television Generator
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GENERATORS
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O
O

GENLOCK
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TSG-370 Rear Panel.

maitch

+05%; B-Y, R-Y
referenced lo Y

COMPONENT TEST SIGNAL GENERATOR NTSC TEST SIGNAL GENERATOR GENLOCK
Betacam Levels | [Luminance Amplitude Genlock Source (Comp
Y channel 7143 my Accuracy +1% Video)
B-Y, R-Y channels +350 mv Chrominance-to- Input configuration 75 ohm loop-through
Ml Levels Luminance Gain +1% Return loss At least 40 dB to 4.2 MHz
Y channel 700 mv o B -
Ch -to- -
BY RY channels 4350 my Lu;:;l;\;:gzc;;c; ione Burst amplitude 286 mvV +1 dBto -6 dB
Amplitude i = Sync amplitude 286 mV +3dBto -6 dB
lanki idth . .
Accuracy +1% at full amplitude Blanking Widt 109 02 us Genlock Performance
Channel to channel Output Impedance 75 ohm Horizontal timing range | 7 ps advance, 7 ps delay

Return Loss

=36 dBto 4.2 MHz

Channel to Channel
Delay

Within 5 ns; B-Y, R-Y
referenced to Y

NTSC TEST SIGNALS

Frequency Response

+1% to 5 MHz;
+2% to 55 MHz

Risetime
Y channel
B-Y, R-Y channels

250 +10 ns
500 ns +10 ns on color
bars; 250 ns +10 ns on

SMPTE Color Bars

5 Step Gray Scale

7143 mV (100 IRE) J

Pulse & Bar with
Window
2T pulse HAD

250 ns +25 ns

Vertical timing range

0, 1, or 2 lines advance
or 1 line delay, jumper
selectable

Burst lock range

3579545 MHz 420 Hz

Jitter

05°

POWER SOURCE

Mains

White reference
Pedestal level

Y channel

B-Y, R-Y channals
Packet amplitude
Frequencies

420 mV p-p

350 mv
oV
420 mV p-p

Y channel 05 1,2 3 4 and 5 MHz
B-Y, R-Y channels 051,15 2, and 25 MHz
Line Sweep
Pedestal level
Y channel 350 mv
B-Y, R-Y channels (RY
Amplitude 420 mV p-p
Frequency
Y channel 0.21t0 55 MHz
B-Y, RY channels 0110275 MHz
Markers
Y channel 051,23 4 and 5 MHz

B-Y, R-Y channels

0.25 05, 1,15 2 and
25 MHz

Bowtie
Y channel
B-Y, R-Y channels
Timing markers

500 kHz sine wave

502 kHz sine wave

Five 20 ns markers on
either side of channel
coincidence; one 5 ns
marker on either side of
channel coincidence

year after initial aging

Black Burst Output

Setup 75 IRE
Blanking 101 £0.2 pus
Pulse Outputs (General
Characteristics)
Amplitude 40 102V
Impedance 75 ohm
Return loss 30 dB to 4.2 Mhz
Rise time 140 ns +20 ns

Pulse Outputs (Signals)
Composite sync

Blanking
Horizonial blanking
duration

107 us +0.1 us,
jumper selectable for
105 ps or 109 us

Vertical blanking
duration

20 lines. jumper select-
able for 19 or 20 lines

Puise Outputs
Timing range

L

35 ps advance, 35 us
delay relative to the test
signal and black burst
outputs

wwWwW americanradiohistorv com

"ot White bar amplitude 100 IRE Voltage range 90 to 132 Vac or
all other signals — Field tilt =05% 180 to 250 Vac
Sync Amplitude Line tilt =05% Frequency range 48 to 62 Hz
Betacam?® 2857 my Puise to bar ratio 1.1 £1% : ;
= Power Consumption 40 W typical,
MII 300 mv Modulated pulse 12.5T 60 W maximum
Blanking Width 108 0.1 s Muitiburst
White reference 4286 mV (60 IRE) PHYSICAL CHARACTERISTICS
Output | 75 oh A
utput impedance > ohms Packet amplitucie 4288 mV pp (60 IRE) —— _
Return Loss =36 dBto 5 MHz Padestal level 2857 mv (40 IRE) Dimensions mm in
Burst frequencies 05,10, 20. 30, 358 and Height 44 1.734
COMPONENT TEST SIGNALS 4.2 MHz Width 483 19.0
Color Bars 75% bars with 100% Modulated Ramp Depth 561 221
white flag Luminance amplitude 7143 mV (100 IRE) Weight kg Ib
5 Step Gray Scale ghrommance amplitude 28‘?;.7 mv (40 {RE) Net 614 135
Y channel Full channe! amplitude iff gain 0'60/0 max Shipping 10.4 22.9
BY, R channels oV Diff phase 03° max
Convergence Pattern SYNC GENERATOR ENVIRONMENTAL
Amplitude 525 mv - p Temperature
Lines 14 horizontal, 17 vertical Subcarrier Stability 3579545 MHz +1 Hz Operating 0°to +50°C
" over temperature, typically N _40°+¢ o
Multiburst less than 1 Hz drift over a onoperating 0 +65°C

ORDERING INFORMATION

When ordering, please use the nomenclature given

here:

TSG-370 Betacam/NTSC Television Generator

OPTION
Option 01 — MII/NTSC Television Generator
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O

BLACK

O

BLACK

O

BLACK

O

BLACK

O

TEST RGMAL

O ©
LOOP
 THROUGH

O o

GENLOCK

TSG 371 Rear Panel.

COMPONENT TEST SIGNAL GENERATOR

Channel to channel
match

+05%; B-Y, RY
referenced to Y

Levels
Y channel 700 mv
B-Y, R-Y channels +350 mV
Amplitude
Accuracy +1% at full amplitude

Channel to Channel
Delay

Within 5 ns; B-Y, R-Y
referenced to Y

Frequency Response

+19% to 5 MHz;
+2% 1o 55 MHz

Risetime
Y channel
B-Y, R-Y channels

200 +10 ns

400 ns +10 ns on color
pars; 200 ns +10 ns on
all other signals

Sync Amplitude 300 mv
Blanking Width 1205 +0.1 ps
Output Impedance 75 ohms

Return Loss

=36 dB to 5 MHz

COMPONENT TEST SIGNALS

Color Bars

75% and 100% bars with
100% white flag

5 Step Gray Scale
Y channel
B-Y, R-Y channels

Full channel amplitude
oV

Convergence Pattern

Amplitude 525 mV
Lines 14 herizontal, 17 vertical
Multiburst

B-Y, R-Y channels

White reference 420 mV p-p
Pedestal level
Y channel 350 mv
B-Y, RY channels oV
Packet amplitude 420 mV p-p
Frequencies
Y channe! 05 1, 2,3, 4, and
5 MHz
B-Y, R-Y channels 05,1,15 2, and
25 MHz
Line Sweep
Pedestal level
Y channel 350 mv
B-Y, R-Y channels oV
Amplitude 420 mvV p-p
Frequency
Y channel 0.2to 55 MHz
B-Y, R-Y channels 0.1t0 275 MHz
Markers
Y channel 051,23 4 and

5 MHz
025,05, 1,15 2 and
25 MHz

Bowtie
Y channel
B-Y, R-Y channels
Timing markers

500 kHz sine wave

502 kHz sine wave

Five 20 ns markers on
either side of channel
coincidence; one 5 ns
marker on either side of
channel coincidence

]

88

PAL TEST SIGNAL GENERATOR

SYNC GENERAT(

(continued)

Luminance Amplitude Puise Outputs (Signals)
Accuracy +1% Sync Mixed line and field
Chrominance-to- Blanking Mixed line and field
Luminance Gain +1% Line 1184 +0.1 us
f 116 or 12.1 selectable)
Chrominance-to- (
Luminance Delay <5ns Field 25 lines (24 selectable)
Pulse Qutipuis
F R e 1% to 5 MH
requency Respons b z (Timing Range}) Approximately 35 us
Group Delay =5nsto 5 MHz advance and delay
Blanking Width 12.05 +0.1 ps relative to the test signal
Output Impedance 75 ohms and black burst outputs

Return Loss

=36 dB to 5 MHz

PAL TEST SIGNALS

Color Bars

75% and 100% with
100% white flag

5 Step Gray Scale

700 mv

Burst amplitude
Sync amplitude

GENLOCK
Genlock Input T
Configuration 75 ohm loop-through
Return loss =40 dBto 5 MHz

300mV +6 dB
300mV +6 dB

Pulse & Bar with

Window

2T pulse HAD 200 ns +20 ns

Bar amplitude 700 mv

Field and line tilt =05%

Pulse to bar ratio 11 +05%

Ringing =1% peak

Modulated pulse HAD | 20T

Chrominance-to-

luminance gain +1%

Chrominance-to-

luminance delay =5ns

Multiburst

White reference

amplitude 560 mv

Pedestal 350 mv

Packets

Frequencies 05,10, 20, 40, 48 and

58 MHz

Amplitude 420 mV

Width Equal width

Risetime 350 ns; phase slewed

sinewaves

Burst Lock Range

443361875 MHz +20 Hz

Jitter
Color lock <0.4° typical
Monochrome lock <10 ns

Genlock Timing Range
Line

Field

Approximately 7 ps
advance and delay
1 line advance and delay

POWER SOURCE

Mains
Voltage range 90 to 132 Vac or
180 to 250 Vac
Frequency range 48 to 62 Hz
Power Consumption 40 W typical,

60 W maximum

PHYSICAL CHARACTERISTICS

Modulated Ramp
Luminance amplitude
Linearity
Chrominance amplitude
Diff gain
Diff phase

0 to 700 mv
<1%

280 mv

0.6% maximum
0.3° maximum

SYNC GENERATOR

Subcarrier
Frequency
Stability

4.43361875 MHz

+1 Hz over temperature,

typically less than 1 Hz
drift over a year after
initial aging

Dimensions mm in
Height 44 1.734
Width 483 18.0
Depth 561 201
Weight kg b ]
Net 6.14 135 |
Shipping 10.4 22.9
ENVIRONMENTAL
Temperature
Operating 0°to +40°C
Nonoperating —40°to +65°C

Black Burst Outputs
Phasing

Within 1° of the com-
posite test signal output

ORDERING INFORMATION

When ordering, please use the nomenclature given

here:

TSG 371 Component/PAL Television Generator

Pulse Outputs

(General

Characteristics)
Amplitude

Impedance
Return loss
Rise time

2V x02V

(4 V selectable)
75 ohms
30dBto 5 MHz
250 ns +25ns
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(GENERATORS
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REMOTE

)

DIGITAL OUT 1

27MHz CLOCK Y CLOCK BLACK GENLOCK

Jo ol

DIGITAL QUT 2 RY CLOCK  BY CLOCK BLACK 1«%1%?1”6!«

TSG-422 Rear Panel.

CHARACTERISTICS
TEST SIGNAL GENERATOR

Sampling Frequency

Luminance Channel 135 MHz
Color Difference Channels | 6.75 MHz

Digital Coding 8 bit linear PCM in all
channels

Video to Quantization
Level Relationships
Luminance Channel

Color Difference Channels

220 levels with black at level
16 and white at level 235
225 levels centered around
level 128

DIGITAL INTERFACE

Cutput Format

Balanced ECL (10K series);
10 data pairs, 1 ciock pair,
system ground, chassis
ground

Interface Clock 270 MHz
CLOCK OUTPUTS

Luminance Channel r13.5 MHz

Color Difference Channels | 6.75 MHz
fConnector BNC
90

SYNC GENERATOR

Line & Field Rates

525/60 or 625/50 (user
selectable)

Black Burst

2 outputs:
NTSC in 525/60 mode
PAL in 625/50 mode

Blanking Width

NTSC 109 pus
PAL 120 ps
Genlock Loop-through input: Locks to

ponent luminance.

NTSC, PAL, SECAM, or com-

Genlock Timing Range

8 us of advance and delay

POWER SOURCE
Mains Ranges
Voltage 90 to 132, 180 to 250 Vac
Frequency 48 to 66 Hz

Power Consumption

60 W typical;
80 W max

PHYSICAL CHARACTERISTICS

Dimensions mm in
Height 44 1.734
Width 483 19.0
Depth 561 221

Weight kg lbs
Net 6.14 135
Shipping 104 229

ENVIRONMENTAL
—

Temperature
Operating 0°ta 50°C
Non-Operating —40°to 65°C

wwWwW americanradiohistorv com

ORDERING INFORMATION
TSG-422 Digital Component Generator

Signal memory kit to-replace the 8 bit signals with
10 bit signals — Order TVGFQ3.



www.americanradiohistory.com

www americanradiohistorvy com


www.americanradiohistory.com

www americanradiohistorvy com


www.americanradiohistory.com

aaa mutioiv [NTIERIEIIN Cobw  Peste Delate Mane Unds -

BARS 100

12
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3

Template for a value change of a sine squared step

200008

Paste Delete  Hane Undo

for

leading 50% tine 13.5558  lus
leading S0%. tive s# (256.02 1
trailing S0% time (101680 lus
trailing S0K tine s# t732.10 1
10-80% risetine [26.0 Ins
10-90% risetine s 11.593 3
0-100% risetine [55.6 ins
0-100% risetine s¥ £4.00° . 1
peak anpl [700.00 . InU :

wwWwW americanradiohistorv com

TEST SIGNAL GENERATOR

Channel match

Output Formats GBR and Y, Py, Py 1
Levels
GBR 0to 700 mV in each
channel
Y, Pg. Pr Y channel: 700 mV
Py, Py channels: +350 mV
Amplitude
Accuracy +1% at 700 mV

+0.5%; channels 2 and 3
referenced to channel 1

Frequency Response

+1% to 25 MHz
+2% to 30 MHz

Group Delay Distortion

=3 nsto 25 MHz

Channel to Channel
Delay

Within 1 ns; channels 2
and 3 referenced 1o

channel 1
Field Tilt =05%
Line Tilt =05%

Sine Squared Pulses

HAD’s accurate within
+2ns

Pulse to Bar Ratio

111 within 1%

Risetimes
GBR
Y. Pg. Py

50 ns +5 ns all channels
Y channel: 50 ns +5 ns
Py, Pg channels: 100 ns
+10 ns

Blanking Level

0 Vde £50 mv

Spurious Signals

<5 mV to 30 MHz
<7 mV above 30 MHz

Output Impedance

750

Return Loss

=40 dB to 30 MHz

TEST SIGNALS

lzolor Bars 1
GBR 100% 700 mV all channels
GBR 75% 525 mV all channels
Y. Pg. Pp 10090 700 mV luminance
+350 mV color difference
Y, Pg. Pg 75% 525 mV luminance
+262.5 color color
difference
Pluge
GBRand Y 0, 175, 350, 525, and 700
mv amplitude references;
+35 mV black level sets;
840 mV clip indicators
Ps Pg +420 mV clip indicators
Vertical Reverse Color | Color bars in horizontal
Bars picture display format
going from white to black
on the left side of the
display and black to white
on the right side of the
display
Color Palette Standard color chart for
camera and monitor
comparisons
-
Convergence Paitern
5% overscan marks Vertical and horizontal
lines with dots and 5%
overscan marks
8% overscan marks Vertical and horizontal
lines with dots and 8%
averscan marks
93
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TEK

—

o o o CLOCK. SYNC OUT/
IN/OUT CH3 CH3 TRIGGER CH2 CH2 SYNC ouT CH1 CH 1
CHANNEL 2
ol o oo OO0 O O
CHANNEL 3 CHANNEL 1
DIGITAL OUTPUTS
POWER et fe) o) RS-232 REMOTE
o] o O o]

TSG 1000 Series Back Panel.

TEST SIGNALS (continued) TEST SIGNALS (continued) DIGITAL OUTPL 3

Grey Scale 0, 233, 466, and 700 mV
levels on a 100 mV
background

Red Field 100% amplitude red

High range

GBR and Y: 26, 27, 28,

Sampling Frequency
TSG 1050
TSG 1250

Linearity Signais
5 step staircase

Ramp
Valid 5 step
Valid ramp
GBRand Y 700 mv
Pg. Pa +350 mv
Shallow Ramp 70 mV p-p centered
around O V
Variable pedestal:
GBR and Y: +700 mV
Pg, Pg: 350 mV
Black Field 0 V all channels
White Field GBR and Y: 700 mvV

Pg, Pr: OV

Variable pedestal:
GBR and Y: £700 mV
Pg. Pg: £350 mV

2T30 Puise & Bar
GBR and Y
Py Pr
2T pulse HAD
2T bar risetime
4T pulse HAD
4T bar risetime

700 mv
+350 mV
3333 ns
260 ns
6666 ns
520 ns

Multipulse
Amplitude

Frequencies

GBR and Y: 700 mvV

Pg, Pg: £350 mV

GBR and Y: 5, 10, 20, and
25 MHz

Pg, Pg: 25, 5, 10, and
12.5 MHz

29, and 30 MHz 72.0 MHz
Pg, Pg: 13, 135, 14, 145, 72.0 MHz
and 15 MHz TSG 1125 74.25 MHz
Line Frequency Digital Coding 10 bit linear PCM

Sweeps
100% amplitude

60% amplitude

Frequency Range
One line sweeps

Two line sweeps

Frequency Markers
1 to 30 MHz sweeps

1to 15 MHz sweeps

15 to 30 MHz sweeps

GBR and Y: 700 mV
Pg. Py +350 my

GBR and Y: 420 mV
Pg. Pp £210 mV

GBR and Y: 1 to 30 MHz
110 15 MHz
15 to 30 MHz
Pg, Pg: 05 t0 15 MHz
05to 7.5 MHz
7510 15 MHz

GBR and Y: 1 o 15 and
15 to 30 MHz

Pa. Pr 0510 75 and 75
10 15 MHz

GBRand Y: 5, 10, 15, 20,
and 25 MHz

Pg. Pr: 25,5, 75,10, and
125 MHz

GBRand Y: 3,6, 9, and
12 MHz

Pg, Pai 15,3, 45, and

6 MHz

GBR and Y: 18, 21, 24,
and 27 MHz

Pg. P 9, 105, 12, and
135 MHz

Bowtie Timing
Amplitude

Frequencies

Timing markers

GBR and Y: 700 mV

Pg, Pg £350 mv
GandY: 5 MHz

B, R. Pg, P4 5001 MHz
5 each 1 ns markers on
either side of channel

Output Format

Balanced ECL (10K
Series);
10 data pairs, 1 clock pair

Connector

25 pin D female

coincidence

Multiburst
Amplitude GBR and Y: 700 mv
Pg. P5 £350 mv
Frequency
Low range GBRand Y: 1, 2, 3, 4, and
5 MHz
Pg. Pg: 05,1, 15,2, and
25 MHz
Mid range GBR and Y; 5, 10, 15, 20,
and 25 MHz
Pg, Pq: 25,5, 75,10, and
125 MHz
94
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~ GENERATORS
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VITS 201 Rear Panel.

Source Identification

The VITS201 provides a one line 16-bit
source identification code. The bits may be
set in any high/low sequence providing up to
65,5636 possible codes. Setting of the code is
done with DIP switches accessible through
the rear panel. The identification signal may
be placed on any of the available lines in ver-
tical blanking. The VM700A Video Measure-
ment Set utilizes this signal for identification
of sources on displays and print outs of
measurement routines.

Remote Control
Ground closure remote control of the
following functions is provided:

® Bypass/operate

¢ Full field text page select
e Full field text on/off

o Vertical interval text on/off

Indicator lines for program line bypass, power
on, and genlock to program line are provided.

96

CHARACTERISTICS EXTERNAL INPUTS
PROGRAM CHANNEL Gain Unity +1%
Gain Unity +1% Frequency Response +1% to 55 MHz
Frequency Response +1% t0 55 MHz Chreminance-to-
. - N

Chrominance-to- Luminance Gain +05%
Luminance Gain +05% Chrqminance-to-

Chrominance-to- Luminance Delay =5ns
Luminance Delay =2ns Group Delay =2 nsto 5 MHz
Group Delay =2nsto 5 MHz Diff Phase =0.2°

Diff Phase <(.2° Diff Gain =0.2%

Diff Gain =0.2% Tilt <0.5%

Tilt <05% DC Output Level 0V DC +10 mv
DC Matching of DC Matching of

Program Video to Program Video to +10 mV; AC coupled
Inserted Signal +3mv J Inserted Signal and clamped
Phase Matching of Within 1° at subcarrier; Crosstalk =60 dB down
Program V_ideo to signal-to-noise ratio of 45 Switching Transients =2mv
Inserted Signal dB or greater

Input Impedance 75 ohms

Phase Matching of
Relay Bypass Path to
Signal Processing Path

Within 3° at subcarrier

Crosstalk =60 dB down
Switching Transients =2mv

DC Output Level ovVDC +10mV
Input Impedance 75 ohms

Return Loss

[36 dB 10 5 MHz

wwWwW americanradiohistorv com

Return Loss

36 dBto 5 MHz

=
=

TEST SIGNAL GENERATOR

Luminance Amplitude
Accuracy

+1%

Frequency Response

+1% to 6.5 MHz

Chrominance-to-

Luminance Gain +0.5%

Chrominance-to-

Luminance Delay <5ns
[?oup Delay 5nsto 5 MHz

Diff Gain =03%

Diff Phase =7 J
Tilt EJonem

Output Impedance 75 ohms

Return Loss 36 dB to 5 MHz _[

ORDERING INFORMATION

When ordering, please use the nomenclature given

here:

VITS 201 PAL Insertion Generator
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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 TSG5 applications include measure-
ment of video gains; short time, line time, and
field time distortion, and chrominance to
luminance delay and gain.

Sin? Pulse 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

FREDUENCY &8

Tse6 wrsc B T

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 (TSG6) 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 muitiburst
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.

wwWwW americanradiohistorv com

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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GENERATORS |

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

CONVERGENC
CONv
KEY VERTICAL &

MATRIX

CORY
BORDER

TEKTRONIX®

TSP NISC o

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 seis 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
systemn. 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.

100

CHARACTERISTICS
SYNC PULSE GENERATORS
1410R Subcarrier — Frequency (Fg): 3579545
MHz +1 Hz. Pull-in Range: Fgc +20 Hz.

1411R Subcarrier — Frequency Fgo: 443361875
MHz +1 Hz. Drift =1 part in 107 per week. Pull-
in Range: Fgc +20 Hz.
1412R Subcarrier — Frequency Fg: 357561149
MHz +1 Hz. Drift <1 part in 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.

Qutputs — Comp sync, comp blanking, burst
flag, H drive, V drive, Field reference, 1411R/1412R
only: PAL pulse, V/2, V/4, 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 0.5° of burst; envelope
risetime Sin? shaped 1 ps +150 ns. Luminance:
Setup level (7.5 IRE +05 IRE); gray level (50 IRE
+0.5 IRE); chroma pedestal (70 IRE +0.7 IRE);
risetime and falltime Sin2 shaped, 250 ns +39 ns.

GENLOCK
Input Configuration — 75 Q Loop-Through With
Return Loss: = —46 dB to 5 MHz (1410R); =40dB
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 ad-
justment). A front panel screwdriver adjustment
provides 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.

Field/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).
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COLOR BAR GENERATORS
(TSG7, TSG11, TSG21)

Luminance Signal Accuracy — Within 1% or
1.5 mV, whichever is greater.

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

CONVERGENCE TEST SIGNAL GENERATOR
(TSG2, TSG12)

Displays Available — Crosshaitch, 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 +3 IRE (TSG2),
525 mV +25 mV (TSG12).


www.americanradiohistory.com

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: <0.5%. 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, TSG23). Three
Levels: 20 IRE, 40 {RE and 80 IRE (TSG3); 140 mV,
420 mV and 700 mV (TSG13, TSG23)

Bounce Modes — Ac: Rate, —%sg" to 2 Hz. Dc:
Rate, slow ~%;g"” to V2 Hz. Dc Rate, Fast Selec-
table: Line rate, field rate, or frame rate.

PULSE AND BAR GENERATOR
(TSG5, TSG15, TSG25)

Full Half
Amplitude Amplitude
Luminance Bar
Ampilitude Setup Off 7143 mv 357.1 mv
(TSG5) +7.1my +3.6mV
(TSG15, TSGE25) 700.0 mV 350.0 mV
+7.0my +53mv
Modulated Bar
Amplitude
Setup Off Luminance 357.1mv 1786 mv
(TSGS) +36mV +1.8my
(TSG15, TSG25) 350.0 mV 175.0 mV
+35mYy +1.8mV
P-P Chrominance 7143 mV 357.1mv
(TSG5) £ 14.3mV £7.1mv
TSG15, TSG25) 700.0 mV 350.0 mV
+14.0 my +7.0mV
Pulse Amplitude
Setup Off
2T (TSG5) 7143 mV 357.1mVv
+71mV +5.4mV
~2T.T 7143 mvV 357.1 mV
+10.7 mV +7.1mV
T2 7143 mV 347.1 mV
+143mvV +143mV
Modulated 714.3 mV 3571 mvV
+7.1mV +5.4mV
2T (TSG15, TSG25) 700.0 mV 350.0mV
+70mvy +53mV
-2T.7T 700.0 mv 350.0 mV
+10.5mV +7.0mv
T2 700.0 mv 340.0 mV
+14.0mVY +14.0mV
Modulated 700.0 mV 350.0 mv
+7.0mV +53mvV
Pulse to Bar Ratio
2T 1:1 £0.005 11 +£0.01
-2T.T 11 £0.01 1:1 +0.02
T2 11 z0.02 1:1 £0.04
Moduiated Puise to
Modulated Bar 1:1 £0.01 1:1 £0.02

Modulated Pulse and Bar — Chrominance-
Luminance Gain: 36 mV (3.5 mV for TSG15,
TSG25) maximum amplitude difference of peak
chrominance 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.
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MULTIBURST SIGNAL GENERATOR
(TSG6, TSG16, TSG26)

Low Range High Range
Multiburst
Frequencies 500 kHz +3% 1.25 MHz + 3%
(TSGB) 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%
410 MHz + 3% 12.0 MHz +3%
(TSG16) 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%
(TSG28) 500 kHz + 3% 1.00 MHz +3%

1.00 MHz +3%
2.00 MHz +3%
3.00 MHz +3%
3.58 MHz +3%
4.20 MHz £3%

3.00 MHz +3%
5.50 MHz +3%
8.00 MHz +3%
10.0 MHz +3%
12.0 MHz £3%

Amplitude (First
Multiburst Packet)
Full (TSGB)

643 mv (90 IRE)
+20 mv

643 mV 25 mV

(TSG16.. TSG26)

700 mV £21 mV

700 mV 28 mV

Reduced (TSGSE)

428 mV (60 IRE)

+12mv

428 mV 16 mV

(TSG18, TSG26)

’7420 my +£12mvy

420 mV 16 mV

Flainess, Reduced
ana full (TSGB)

10 mV or less

16 mV or less

(TSG16. TSG26)

10 mV or less

17.5 mV or less

Packet Envelope
Risetime

400 ns 60 ns

400 ns +60 ns

Burst Phasing

Phase shifted at field rate to provide
filed-in burst packets.

Sweep/Manual
Sinewave
Frequencies
Start
Stop

100 kHz minimum
6 MHz +10%

330 kHz minimum
20 MHz +10%

Markers
Frequencies

500 kHz +3%"
1.0 MHz +3%"
2.0 MHz £3%’
3.0 MHz +3%"
4.0 MHz + 3%’
5.0 MHz +3%’

1.0 MHz 3%’
2.0 MHz +3%"
2.0 MHz +3%"
4.0 MHz +3%°
8.0 MHz +3%’
10.0 MHz + 3%’
12.0 MHz + 3%’
14.0 MHz + 3%’
16.0 MHz £3%
18.0 MHz £3%7
20.0 MHz +3%"?

JSE SR S S G

Harmonic Distortion

(Single Frequency -44dB, 0.3 -38dB,0.33
Relative to 10 4.2 MHz to0 6.0 MHz
Fundamental ~40dB, 0.1to -36dB, >8
(TSGB, TSG26) 0.3 MHz to 20 MHz
-40dB.4.2t0
6.0 MHz
(TSG186) 43 dB, 300 kHz -38d8B,
t0 5.0 MHz 330 kHz to
~40dB, 100 kHz 6.0 MHz
to 300 kHz. -36dB, 6 MHz
~40 dB. 5.0 MHz o 20 MHz
to 6.0 MHz

1 Within one television line elther side of the marker

*2 Above 10 MHz. difference frequency between markers is

2 MHz +400 kHz

3 Maximurn-minimum diode detected peak-to-peak voltages.
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These Special Features are also Available
Through the Control Port:

Signhal Sequencing

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

Signal Seguence 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 in-
dication of SCH framing. This particular color
frame sequence can also test the delay
through frame synchronizers, effects gen-
erators, efc.

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

Modulated Bar.

The Color Muttipulse allows delay and amplitude measure-
ments through chroma codecs.

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

104

signals (eg., 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 provides
for manual or automated testing without
operator interaction and is useful in generat-
ing programmable duty-cycle signals.

Digital Word Input and Output

The 1910 features a composite digital parallel
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 error incurred in digi-

Sin x

=== (Time Domain).
X

Modulated Ramp — Differential Phase.

tizing an analog signal for this purpose is
eliminated. The digital data is not modified to
compensate for inadequacies in the analog
reconstruction process.

The digital data input will accept a user-gen-
erated digital word (up to 10 bits) for conver-
sion to analog with the precision DAC in the
1910. The DAC, with its deglitching circuitry,
will yield 10 bit accuracy, 0.6% differential
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 pro-
perly. More extensive internal diagnostics are
available for further isolation of faults on an
out-of-service basis.

Sin x (Frequency Domain).
X

o LI

40

Modulated Ramp — Differential Gain.
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Figure 2. Anti-Aliasing Filter Responses for Low and High Sampling Frequencies.

CHARACTERISTICS

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

Delay — 10 fields total (user expandable to 40
fields). Automatic and manua! 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 , con-
figurable to other levels.

Gain — Fixed at unity gain with provision for
variable gain.

Gain Accuracy — +0.2 dB at unity gain.

Frequency Response — +0.2 dB, 50 Hz {0
15 kHz, +05 dB, 20 Hz to 20 kHz.

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

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

IM Distortion — 008% maximum, 0 dBm to
+24 dBm, 20 Hz to 20 kHz.

Signal to Noise Ratio — 75 dB, 0 dBm 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.

POWER REQUIREMENTS
90V to 132 V or 180 V to 250 V switchable. Fused
16 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

ORDERING INFORMATION
118-AS Single Channel Audic Synchronizer

includes: Power cord, rack slides; remate -control
mating connector; instruction manual.

Audio Channel Kit (adds one channef) —
Order 118-FO1.

Remote Control Unit — Order 118-RC.

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

Control and Indicators Behind Front Panel —
Power Switch; Fuse; Line Voltage Selector; Bypass
Switch and LED; Input Clip LED; Dead Ouiput
LED; Digital Diagnostics; Manual Delay Switches;
Zero Remote Delay Switches; Auto Delay Disable
Switch; Processor Reset Switch.

Remote Control Functions — System Status
LED; Input Clip LED; Bypass Switch and LED;
Delay Readout; Fields or mS Switch and LEDs;
Manual, Auto, or Total Switch and LEDs; Manual
Delay Set Switches; Auto Delay Disable Switch and
LED.
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Dimensions mm in Includes: Cable.
Height 88 35 OPTIONAL ACCESSORY
Width 483 19.0 Circuit Board Extender— {Same as 110-S Extender.)
Depth 488 19.2 Order 670-7754-00.
Weight kg ib
Net 16 256
| E—
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AUDIO MEASUREMENTS

728D NICAM Decoder.

' 728D
NICAM Decoder

The Tektronix 728D NICAM Decoder
demodulates the NICAM-728 carrier and
decodes the left and right analog audio
channels and a monaural channel derived
from them as well as providing access to the
user data bits and 728 kb/s data stream. It
also monitors the performance of the digital
bitstream and provides indicaticns for service
type, loss of carrier, and errors.

The 728D is packaged in a 1U rack-
mountable package. It would normally be
driven with the carrier output™ from the
1450-3 demodulator although it could be us-
ed with any source of a NICAM-728 carrier
that meets the input specifications.

* Afield-installable upgrade for the 1450-3 is available to provide
this ouiput.

Stereo audio

The decoded sterec audio (after J.17 de-
emphasis) is available on balanced XLR con-
nectors on the 728D rear panel. Audio output
is muted when the channel is used for data.
Parity errors are automatically concealed until
the parity error rate exceeds one in 100 and
the audic is muted.

Monaural audio
A monaural audio output is also provided on
a rear panel XLR connector. This monaural
audio is derived from the A and B channel
audic as foliows:

Program
Service Derived Monaural Sound
stereo A+ B

dual language A or B (determined by

internal jumper)
mono source
muted

mono + data
data only

In addition, error concealment and muting
are applied to the monaural audio.

Numeric eye height/parity display

For convenient transmission monitoring, a
3 digit LED readout is provided on the front
panel of the 728D. This readout may be swit-
ched 1o show either the eye height (in
percent) or the number of parity errors in one
second. A switch on the front panel is
provided to make the selection.

Monitoring outputs

To assist in cbserving input signal character-
istics, monitoring connections to the &1, ®2
and filtered NICAM carrier signals are fitted
on the front panel of the 728D. A trigger
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signal is alsc provided at the symbol rate.
These signals can be connected to an oscillo-
scope for eye height or constellation display.

Digital bitstream connections

Two data outputs and two clock outputs are
provided for access tc the 728 kb/s digital
bitstream. All cutputs are provided in NRZ
form and the data changes on the high to fow
transition of the clock output.

An internal jumper provides access to the
data before or after descrambling. The
descrambled data may be used for user-
defined applications; the scrambled data
may be fed to a Tek 728E NICAM encoder
modulator if desired.

An internal jumper allows selection of an
external 728 kb/s data stream to be the signal
source via cne data input and one clock
input.

User data (ADQ. . . AD10) port
The user data bits (ADO. . .AD10) and a
clock are decoded and available as TTL level
signals on the status connector.

Status connector

A 25 pin D type connector is fitted on the rear
panel to provide the following TTL level status
indications:

Signal Description

ADO.. AD10 user data (11 kb/s)

AD Clock clock for user data (1 kHz)

Parity Error high level during parity
errors

Framing Error  high level during framing
errors

Circuit Fail high level indicates selftest
error

Unsuitable indicates loss of NICAM

input carrier

Co...C4 decoded channel status bits

Eye Low indicates eye height below
preset threshold

Muted audio muted due to exces-

sive parity errors

Alarm connector

A 9 pin D type connector is fitted on the rear
panel to provide the following relay contact
closures:

Action

contacts closed if parity
errors  exceed preset
threshold

contacts closed during
framing errors

Alarm
Parity Error

Framing Error

www americanradiohistory com

Alarm Action

Circuit Fail contacts open indicates
selftest error or no power

Eve Low contacts closed indicates

eve height below preset
threshold

User-defined error thresholds

Switches on the main circuit board allow the
customer to set custom thresholds for the eye
height and parity alarms.

Headphones

A front panel jack (and volume control) is pro-

vided for use with stereo headphones. A

switch on the front panel allows you to select

the audio for the headphones from the
following choices:

e A/B. The A audio is placed in the left
channel and the B audio is placed in the
right channel.

¢ A. This places the A audio in both head-
phone channels.

¢ B. This places the B audio in both head-
phone channels.

» Aand B. This places A and B audio in both
headphone channels.

Choice of TV standard (B/G vs. I)
Decoders are available for either system | or
systems B and G.

Front and Rear Panel Connectors and
Indicators

Input connectio  (rear panel)
Modulated digital carrier — 1 BNC (50 €,
0 dBm nominal)

728 kb/s bitstream clock — 1 BNC (50 2 +
1V nominal)

728 kb/s bitstream data — 1 BNC (50 Q
+ 1V nominal)

Output connections (rear panel)
Monaural audio — 1 XLR (balanced)
Left and right audio — 2 XLR (balanced)

728 kb/s bitstream clock — 2 BNC (+1 Vinto
50 Q)

728 kb/s bitstream data — 2 BNC {+1 V into
50 Q)

Operational status (and ADO. . . AD10 data)
— 2DB25

Alarm relay contacts — 1 DB9

Output connections (front panel)
Stereo headphones (with volume control) —
Ya' Jack
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728F Rear Panel.

Front and Rear Panel Connectors and
Indicators

Connectors (rear panel)
A and B audio in — 2 XLR (balanced)

Modulated digital carrier out — 1 BNC
ADO. . .AD10 input — 1 DB25

Status and parallel control — 1 DB25
Serial control — 1 DB9 (RS-232)

Digital data (728 kb) to modulator — 1 BNC
Digital data clock to modulator — 1 BNC
Digital data out (from encoder) — 1 BNC
Digital data clock (from encoder) — 1 BNC

{F Mixer/Combiner Connections (rear
panel)
LOin — 1 BNC

LO out — 1 BNC
Combiner in — 1 BNC
IF out — 1 BNC

Indicators (front panel)
Power — green LED

Control selection (green LEDs) — serial,
parallel, internal

Input selection — analog (green LED), digital
(green LED), test signal (red LED)

MIXER STATUS/CONTROL

COMBINER 1N iF QUT 728 CLK 728 K
DATA an U DATA & e — | ;== semar port
BLaNS (oo o+ Jo
S ~——— B

ADB-ADLE IN N

NICAM
CARRER ® \ + J ® @& +

Audio headroom — 20 segment LED bar
display

Audio overload — 2 red LEDs

Encoding type (green LEDs) — stereo, dual
language, mono + data”, data only™

Errors (red LEDs) — A/D failure, encoder
error, modulator unlocked, no digital input™

" These services only availble as test signals
= Only active if external bitstream selected ard not present

Modulator Performance
Amplitude imbalance between 1/Q axis —
<0.1 dB*

Departure from phase quadrature between
1/Q axis — <1°*

Carrier suppression during modulation —
>60 dB under visual carrier*

Carrier frequency accuracy — +1 ppm

Audio Performance

Input impedance — 600 Q or >10 kQ

(jumper selectable)

Maximum digital encoding level —

+148 dBu at 2 kHz

Frequency response — +0.2 dB 40 Hz to

14.67 kHz

THD+N — <0.1% at 2 kHz and 9 dBu input
Stereo phase match — within 1° 40 Hz to

1467 kHz

PHYSICAL CHARACTERISTICS
Cabinet Dimensions mm in
Width 483 190
Height 440 1.734
Depth 508 200
Weight kg Ib
Net 6.14 135

Spectrum shaping — +1/2 dB from
nominal™*

Out-of-band noise — 40 dB below
modulated digital carrier

Qutput level — 0 dBm (nominal)
Impedance — 50

* The modulation and spectrum shaping are performed
digitally
-+ Qver the frequency range +182 kHz from digital carrier
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ORDERING INFORMATION

When ordering, please use the nomenclature given
here:

728E NICAM Encoder
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~ DEMODULATORS
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ATTERUATOR

o Er ra
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TOGT VHF TUNABLE DOWN CONVERTER

PUADE LOTH LOGP

The 1450-1 is compatible with System M Television Transmission, the 1450-2 is compatible with System B/G, and the 1450-3 is compatible with System 1.

"1450 Series

Television Demoduiators

Measurement-Quality Performance for
Negligible Distortion

Synchronous Detection Eliminates
Quadrature Distortion

Envelope Detection for Accurately
Determined Differential Phase

Surface Acoustic Wave Filter Provides
Precise Nyquist Slope; Excellent Long
and Short-Term Stability

Digital Readout of Input Power Level for
Easy, Accurate Field Strength Readings

Constant-Bandpass Characteristics
Over Wide Dynamic Range

Any Single VHF or UHF Channel
Operation

UHF and VHF Tunable Down Converters

Conforms to EIA Standard RS-462
(System M Only)

Wideband Audio Output for BTSC
Multichannei Sound Applications
(System M Only)

Wideband Audio Output Compatible
with Japanese Stereo Sound with FAX
Channel (System M Only)

The 1450-1 (System M), 1450-2A (System B/G)
and 1450-3A (System |) demodulator main-
frames are combined with a Tektronix Television
Down Converter (TDC) to provide an accurate
link between your transmitter’s RF signals
and video baseband measuring equipment.
Unique components work together to iden-
tify and eliminate any possible demodulation
distortion in reproduced signal characteristics.
You see a transparent picture of your trans-
mitter's performance and signal output.

Tunable or Fixed-Channel Down
Converters

For demodulating an RF signal ata TV chan-
nel frequency, the 1450 Series demodulator
mainframes must be used with a Tektronix
TDC. Three compatible TDCs are available
for each system and provide a selection
between tunable and fixed-channel perfor-
mance. The TDC Fixed-Channel Down Con-
verter supports your specified system
channel number. Tunable Down Converters
available for VHF and UHF channels are the
TDC1 and TDC2, respectively.

Demodulation of the transmitter |F signal
may be accomplished by using only the
mainframe.

Synchronous and Envelope Detection

The 1450 Series demodulators allow you to
select either synchronous or envelope detec-
tion. Each method has advantages, yet both
are required for full measurement capability.
For instance, synchronous detection is
necessary for measurements that can be
seriously affected by quadrature distortion.

The 1450 Series demodulators have two syn-
chronous video detectors operating in phase
quadrature. One detects the in-phase signal;
the other detects the quadrature component
of the video signal. (The quadrature compo-
nent is a measure of change in visual carrier
phase resulting from a change of video level.)

However, if incidental phase modulation is
present on the picture carrier, the amount of
differential phase measured on a synchro-
nously detected signal will be erroneous.
Because of this, an envelope detector is
necessary to determine the actual differential
phase present. The envelope detector has
linear transfer characteristics down to 3% car-
rier and so provides optimum modulation
depth indication.
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ICPM (Incidental Carrier Phase
Modulation)

This distortion can be easily measured with
a Tektronix demodulator using synchronous
detection and the quadrature signal output. It
cannot be measured with envelope detection,
nor can it be measured using a demodula-
tor that is not equipped with two quadrature-
phased synchronous detectors and having a
quadrature output.

Because of the higher subcarrier frequencies
used in BTSC multichannel sound, accurate
ICPM measurement is even more critical in
these applications.

A special waveform monitor graticule and low
pass filter are provided with each 1450-1 for
the measurement of this distortion.

Quadrature Distortion

Quadrature distortion occurs when a single
sideband signal is demodulated with an
envelope detector.

Quadrature distortion most severely affects
the chrominance signal, causing a loss of
brightness in highly saturated colors,
especially those at high luminance levels.
Narrow white picture elements against the
dark backgrounds are reproduced at
reduced brightness.

Synchronous detection of the television RF
signal eliminates guadrature distortion, allow-
ing the true performance of the transmitter to
be determined.
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- DEMODULATORS

Tektronix-Developed Surface Acoustic
Wave Filter

The 1450 Series demodulators feature a SAW
(surface acoustic wave) filter developed by
Tektronix. It provides more precise Nyquist
slope characteristics without group delay
distortion, improves long-term and short-term
stability, and lowers maintenance costs com-
pared to conventional filter network circuitry.

In conventional demodulators, the more
precisely the bandpass characteristics ap-
proach an ideal Nyquist curve, the more com-
plex the filter network required. In the 1450
Series demodulator mainframes however, the
bandpass characteristics are determined by
just a single component, the SAW filter. Preci-
sion is the result.

Conventional tuned IF circuitry must be me-
ticulously adjusted and is subject to change
with mechanical and thermal shock. But the
SAW filter is in a sealed unit and accurately
provides the critical selectivity characteristics
of the demodulator — and requires no
adjustments.

Constant-Bandpass Characteristics

The Tektronix 1450 Series demodulators offer
constant-bandpass characteristics over the
entire dynamic range of input signal level.
Ampilifiers in the mainframe operate at a con-
stant gain, and pin-diode attenuators are
used to adjust the overall gain of the
demodulator. This more sophisticated ap-
proach to AGC (automatic gain control} is

necessary to maintain constant-bandpass
characteristics over the entire dynamic range
of input power (—69 dBmto —3 dBm). Addi-
tional attenuation of 30 dB, available in 10 dB
steps, can shift the range for higher input
power levels. In addition to AGC, demodula-
tor RF/IF gain control can be set for manual
operation.

Digital Reading of Input Power

With the accurate (to 0.1 dB) digital readout
you get measurements of input power you
can depend on at transmitter sites, remote
sites, or for calibrated field strength
measurements.

Split and Intercarrier Sound

For making measurements or adjustments on
aural transmitters, the 1450 Series demodu-
lators feature both split and intercarrrier
sound channels. The split carrier channel,
which will operate without the presence of the
visual carrier, may be used when making
measurements on the aural transmitter only.

Four audio outputs give added measurement
capability: a 600 @ output, two low imped-
ance outputs for driving a speaker or head-
phones, and a calibrated output for making
deviation measurements with an ac volitmeter
or an oscilloscope.

Multichannel Sound Compatibie
(System M Only)

The 1450-1 provides three aural detection
modes — Intercarrier, Split and Quasi-
Paraliel. The split carrier mode will operate

CHARACTERISTICS
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with or without the presence of the visual
carrier. Quasi-Parallel detection substantially
reduces the buzz that might otherwise be
introduced on the detected signal due to the
IF signal passing through the Nyquist filter of
the demodulator when the intercarrier detec-
tion mode is used.

The 1450-1 has four audio outputs. The
speaker and headphone outputs are 8 ohm
impedance outputs and are filtered and
deemphasized to provide only the mono-
phonic main channel. A 15734 kHz notch
filter is provided to reduce the BTSC stereo
pilot tone to an inaudible level.

The 600 ohm balanced output normaily pro-
vides a full 150 kHz bandwidth output but
can be restricted to 20 kHz by moving an in-
ternal jumper. The fourth outputis a 75 ohm
unbalanced output with a 150 kHz band-
width and a calibrated level of 10 mV per kHz
deviation of the aural carrier. This output can
be used for accurate measurement and
monitoring of the aural channel and can be
used to drive a professional multichannel
sound decoder, modulation monitor or
spectrum analyzer.

NICAM Compatit

(1450-2A and 14¢ 3A Only)

The 1450-2A and tne 1450-3A provide the
NICAM intercarrier output for demodulation
and monitoring by a separate NICAM
decoder such as the Tektronix 728D.

System Tunable TDC1 System Tunable TDC1 (VHF) Tunable TDC 1
RF Characteristics Fixed Channel TDC or TDC2 (UHF) RF Characteristics Fixed Channe' ™m7 or TDC2 (UHF)
RF input Impedance 50 2 (N)” 50 @ (N)” Image Rejection Ratio,
Second IF Image: =60dB
Return Loss with 0 dB Attenuation =20dB =10 dB IF Rejection Ratio: =>60dB (TDCH1 First IF)
Return Loss with =20 dB Attenuation: 230 dB =30d8B =50 dB
Frequency: Any System M, B. G, or | {TDC1} All System M or B {TDC2 First IF)
assigned carrier VHF assigned carrier =30 dB
frequency +20 kHz frequencies, plus
CATV Channels 14 through Adjacent Channel Cross
36, £27 kHz Modulation =60dB =60 dB
(TDC2) All System M, G or | Alternate Channel Cross
UHF assigned carrier Modulation: =60dB >60dB
frequencies. +27 kHz Variation in System Frequency
Response with AGC (VHF) <0.1 dB <0.25dB
{(UHF) =0.15dB
Level Range”
0 dB Mainframe Attenuation -691to0 -3 dBm -651t0 +1 dBm Variation in System Frequency
10 dB Mainframe Attenuation -591t0 +7 dBm -55to +11 dBm Response, Channel to Channel: =03 dB across
20 dB Mainframe Attenuation -49to +17 dBm -45t0 +21 dBm any 6 MHz
30 dB Mainframe Attenuation -39 t0 +27 dBm -3510 +31 dBm channel
bandpass
AGC Range 66 dB 66 dB Damage level at RF input 1 watt 1 watt
VHF Noise Figure: =10dB (TDC1) =19 dB Readout Accuracy +2dB +2dB
UHF Noise Figure: =11 dB (TDC2) =19 dB Readout Resolution: +0.1dB +0.1dB
Image Rejection Ratio,
First IF Image: =60 dB (TBC1) =50 dB
(TDC2) =40 dB
*In50Q: +27dBm = 5V RMS +31 dBm = 8V RMS

-3 dBm = 158 mV RMS
—69 dBm = 80 uV RMS
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+1dBm = 251 mV RMS
—65dBm = 126 v RMS
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IF
Input Impedance (Z;,) — 50 ¢ (BNC),
Return Loss — >18 dB.

IF Level Range — —20 dBmto —63 dBm. (Signal
to noise ratio deteriorates below a signal level of
-28 dBm.)

IF Frequency —

1450-1: Visual is 37 MHz, 388 MHz, or 4575 MHz
+127 kHz (as specified by the mainframe/TDC
options). Aural is 4.5 MHz below visual.

1450-2: Visual is 389 MHz 4127 kHz. Aural is
55 MHz below visual.

1450-3: Visual is 389 MHz +127 kHz. Aural is
6.0 MHz below visual.

VIDEO
Video Output — Z,: 75 Q (2 BNC). Return Loss:
>34 dB. Level 1 V p-p sync tip to peak white.
D¢ Level — Back Porch AGC: Blanking level at
0V +50 mV. Sync Tip AGC: Referenced to blank-
ing fevel, synctipisat —286 mV +5.7 mV (1450-1},
—-300 mV +6 mV (1450-2, 1450-3).
Line Time Distortion — =<05%, wideband IF,
synchronous detection. 1.0% in all other IF, detec-
tion mode combinations.
Field Time Distortion — <05%.
Line Time Nonlinearity — =<1%,
Differential Gain — Synchronous: =1%. Enve-
lope: <49%.
Differential Phase — <1°
Chrominance/Luminance Delay — = +20 ns.
Chrominance/Aural/Visual Carrier Intermod —
=50 dB down.
Aural Signal Rejection — =46 dB.
Video Signal to Noise Ratio — low Frequency
(p-p video/p-p hum): =60 dB. Mid Freguency
Coherent (p-p video/p-p noise): =50 dB. White
Noise (p-p video/RMS noise): =60 dB.
Quadrature Output — Z,: 75Q (BNC). Return
Loss: =34 dB.
Zero Carrier Reference Gate — 1450-1: Width is
30 us +10%. Delay is 20 us +10% from leading
edge of sync. Carrier Cutoff is =50 dB. Zero Carrier
is +05 IRE. Timing is factory set to line 20 of both
fields, internally selectable from line 10 through
line 25 of both fields. 1450-2, 1450-3: Width is
30 us +10%. Carrier Cutoff is =50 dB. Zero Carrier
is £3.5 mV. Timing Is factory set to line 16/329 of
both fields, internally selectable from line 10/323
through line 25/338 of both fields.
EXT Zero Carrier Reference Drive Input —
Zin-* 5 k2 (BNC). Level Required:= +1 V.

AUDIO
Frequency Response — 1450-1: Deviation Out-
putand 600 Q Output +0.1 dB (30 Hz to 50 kHz)
+0.5 dB (30 Hz to 150 kHz). 600 @ Output can
be limited to 20 kHz by jumper. Speaker and
headphone Output +0.4 dB (30 Hz to 20 kHz,
15734 kHz Notch Filter jumper selecatble). 1450-2,
1450-3: All Outputs +0.4 dB (30 Hz to 20 kHz).

De-emphasis — 1450-1: Follows standard 75 us
de-emphasis curve £0.4 dB. 1450-2, 1450-3: Both
follow standard 50 us de-emphasis curve +0.5 dB.
Harmonic Distortion — 1450-1: 0.1% for 30 Hz
to 15 kHz inputs measured with 50 kHz band
limiting, 0.5% for 16.5 kHz to 50 kHz inputs
measured with 120 kHz band limiting (with
+25 kHz deviation). 1450-2, 1450-3: 0.29% (30 Hz
to 15 kHz, with +50 kHz deviation).

Audio Signal to Noise Ratio — 1450-1 wide
band mode: =50 dB in all detection modes
measured at the 75 Q output, band limited to
130 kHz and modulation of visual carrier.

=60 dB in all detection modes measured at the
75 Q output, band limited to 50 kHz and no modu-
lation of the visual carrier.

1450-1 narrow band mode, 1450-2, 1450-3: Inter-
carrier Mode: = 55 dB. Split Carrier Mode: 1450-1,
1450-2 is =75 dB. 1450-3 is =70 dB. External
Aural intercarrier In: =75 dB. Aural Only Mode:
=75 dB. All at 1 kHz modulation and +25 kHz
(+50 kHz for 1450-2 and 1450-3) deviation and
modulation of the visual carrier.

Deviation QOutput — 1450-1: 10 mV/kHz +1%
(75 @ BNC). 1450-2, 1450-3: 50 mV/kHz +1%
(800 Q BNC).

Aural Intercarier In — Z,: 50 @ (BNC). Return
Loss: =20 dB. Level: —30dBm +5dB.
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Aural Intercarrier Output — Zy: 50 @ (BNC).
Return Loss: =20 dB. Level Nominal: —6 dBm up
to 0 dBm.

600 Q Balanced Line Output — 1450-1 Wide-
band Mode: 50 mV/kHz +3%:; Narrowband
Mode: 10 dBm at 25 kHz deviation. 1450-2: 10
dBm at 50 kHz deviation. 1450-3: 8 dBm at 50 kHz
deviation. Connector XLR.

8 () Speaker Output — Level up to 5 W RMS, front
panel adjusiable. Connector Barrier block.
Headphone Output — Level up to 50 mW into 8 Q
headphone (stereo or mono style). Connector
phone jack (monaural output only).

Remote Connector — Alarm output SPDT relay
contact rated at 28 V, 3 A. External synchronous/
envelope switch. Ground for envelope detection.
Damage Level at RF Input — 1 W maximum (any
attenuator setiing).

AC POWER
Line Voltage Ranges — 100 V ac +10%. 120V
ac +109%, 220V ac +10%. 216 V acto 250 V ac.

Power Consumption — 100 W maximum.

Mains Frequency — 48 Hz to 62 Hz
ENVIRONMENTAL

Temperature Range — Operating: 0°C to +50°C.

Altitude Range — Operating: Sea level to 4570 m

(15,000 ft).

PHYSICAL CHARACTERISTICS

Dimensions mm 4) in_‘
Height 133 53
Width 483 19.0
Depth 488 19.1
Weight kg b
Mainframe 16.3 360
Down Converter 23 50
127
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'DEMODULATORS

AURAL INTERCARRIER
l N ouT l 8 0 SPEAKER
oA - 20 g
W oo ouT m
o AL LINE (MAX 5 W)

REMOTE
SEE MANUAL FOR CONNECTIONS|

ZERQ CARRIER
REF DRIVE IN
(MAX 5V P-P)

DEVIATION OUT

50 mV/kHz

VIDEC QUADRATURE

75 0 OUTPUTS

1450 Rear Panel.

LINEINPUT F) fSETT0120v

NOMINAL RANGE FUSE

90-110V
108-132 V
198-242V 06 A SLOW
216-250 V
FREQ 47-63 Hz
11OWMAX AT 50Hz

125 ASLOW

ORDERING INFORMATION

SYSTEM M
1450-1 Television Demodulator
(Order one vision {F option)
Inciudes: Pair rackmount siide guide (351-0301-03); N
to BNC coaxial adapter {103-0045-00}); extender circuit
board (670-5034-00); 50 @ BNC coax cable
{012-0715-00); 50 @ SMA double shield coax cable
(012-0752-00); two BNC to square-pin adapter cables
(175-2140-00); BNC to Peltola adapter cable
(067-0709-00); TORX screwdriver (003-0816-00); male
connector {131-1007-00); hood (200-1170-00); two
screws (213-0260-00); low pass filter (015-0352-00). For
1450-1: ICPM graticule (331-0393-12); 0.6 A slow blow
fuse (159-0043-00).

OPTIONS

Option 01 — 37 MHz Vision IF.
Option 02 — 389 MHz Vision IF.
Option 03 — 4575 MHz Vision IF.

For demodulation of RF signals, one ot the follow-
ing three down converters must be plugged into the
1450-1 mainframe.

Qrder one vision IF option and either Option 11 or
Option 14.

TDC Fixed Channel Down Converter —
(Stipuiate channel number when ordering.)

TDC-1 — Tunable Down Converter VHF Band.
TDC-2 — Tunable Down Conveter UHF Band.
Option 01 — 37 MHz Vision {F.

Option 02 — 389 MHz Vision I~

Option 03 — 45.75 MHz Vision IF,

Option 11 — System M Countries. (See list.)

Option 14 — (See list.).

For upgrading 1450-1 and 1450 (S/N BO 19999 and
below) to provide a wide band audio output suitable for

use with BTSC Systemn multichannel sound in North
America install:

1450F20 Field Upgrade Kit.

ORDERING INFORMATION
SYSTEM B/G

1450-2A Television Demodulator

(Order both Option 02 and Option 09)
Includes: In addition to 1450-1; a ICPM graticule
(331-0393-15); 1.25 A slow blow fuse (159-0041-00); manual.

OPTIONS
Option 02 — 38.9 MHz Vision IF.
Option 09 — +90 ns/-170 ns Group Delay.
For demodulation of RF signals, one of the follow-
ing three down converters must be plugged into
the 1450-2 mainframe. Order both Option 02 and
Option 12.
TDC Fixed Channel Down Converter —
(Stipulate channel number when ordering.)
TDC-1 — Tunable Down Converter VHF Band.
TDC-2 — Tunabte Down Converter UHF Band.
Option 02 — 38.9 MHz Vision IF.
Option 12 — System B/G/I Countries. Required for
1450-2 and 1450-3.

ORDERINC {FORMATION
SYSTEwmS D and K

1450 Series Television Demodulators and Down Con-
verters with modifications. Contact Tektronix to request
quote.
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ORDERING INFORMATION
SYSTEM |
1450-3A Television Demodulator
(Order Option 02)
Includes: Same as for 1450-2A.
OPTIONS
Option 02 — 38.9 MHz Vision ik
For demodulation of RF signals, one of the follow-
ing three down converters must be piugged into
the 1450-3 mainframe. Order both Option 02 and
Option 12.
TDC Fixed Channel Down Converter —
{Stipulate channel number when ordering.)
TDC-1 — Tunable Down Converter VHF Band.
TDC-2 — Tunable Down Converter UHF Band.
Option 02 — 38.9 MHz Vision |F.

Option 12 — System B/G/I Countries. Required for
1450-2 and 1450-3.

OPTION 11 CO  TRIES: SYSTEM M
Antigua, Barbados, Bermuda, Brazil, Canada, Chile,
Columbia, Costa Rica, Cuba, Curacao, Dominican
Republic, Ecuador, El Salvador, Guam, Guatemala,
Johnston iIslands, Korea, Mexico, Micronesia, Nether-
lands Antilles Nicaragua, Panama, Peru, Philiipines,
Puerto Rico, Samoa, ‘St. Kitts, Surinam, Taiwan,
Trinidad/Tobago, Uruguay, U.S.A., Venezuela, Virgin
islands.

OPTION 12 COUI  RIES: SYSTEM B/G/l
Algeria, Austria. Bahram, Bangladesh, Belgium»*,
Brunei, Cyprus, Denmark, East Germany, Egypt, Equa-
torial Guinea, Ethopia, Finland, Ghana, Gibraitar,
Greece, Hong Kong, lceland, india, Indonesia, iran,
Iraq, Israel, Ireland (UHF)=1, ialy (UHF}, Jordan,
Kenya, Kuwait, Lebanon, Liberia, Libya, Malia, Mauritus,
Netherlands, Nigeria, Norway, Oman, Pakistan, Portu-
gal, Qatar, Rhodesia, Saudi Arabia*2, Sierra Leone,
Singapore, South Africa (UHF)}*1, Spain, Sudan,
Sweden, Switzerland, Syria, Tanzania, Thalland=*z,
Tunisia, Turkey, Uganda, United Arab Emirates, United
Kingdom (UHF)*!, West Germany, Yemen Arab
Republic, Republic of Yemen, Yugoslavia; Zambia.
*! System .

*2 System B only.
OPTION 14 COL
Japan and Okinawa.

RIES: SYSTEM M

wwWwW americanradiohistorv com
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CHARACTERISTICS

The following characteristics are common to the
standard AA 501A, Option 01 and Option 02 unless
otherwise noted.

HARMONIC DISTORTION FUNCTION

Fundamental Frequency Range — 10 Hz to
100 kHz automatically tuned to input frequency.
Distortion Ranges — Auto (100%), 20%, 2%,
0.2%, and dB (autoranging).

Accuracy (Readings =4% of Range) — 20 Hz
to 20 kHz +1 dB, 10 Hz to 100 kHz +1, =3 dB.
(Accuracy is limited by residual THD+N and filter
selection.)

THD — Complete Automatic Total Harmonic Distor-
tion (THD) measurements to specified accuracy in
seven seconds oOr less.

AA 501A/SG 505 System Residual THD+N —
Vi, =250 mV, (all distortion, noise, and nulling
error sources combined). 20 Hz to 20 kHz:
=0.0025% (—92 dB) Average Response with
80 kHz filter (standard and Option 01 only).
=0.0032% (-90 dB) RMS Response with 80 kHz
filter. 10 Hz to 50 kHz: <0.0071% (-83 dB) RMS
Response. 50 kHz to 100 kHz: <0.010% (-80 dB)
RMS Response.

TYPICAL THD+N

0.010% -
i RMS AESPONSE (0.0032% GUARANTEED)

(Bl VG RESPONSE (0.0025% GUARANTEED)

|
20 50 100 200 500 1K 2K 5K 10K 20K

Typical Fundamental Rejection — At least 10 dB
below specified residual THD+N or actual signal
THD, whichever is greater.

Minimum Input Level — 60 mV (-22 dBm).

NOISE (OPTION 02)
Noise measurments to CCIR recommendation
468-2 and DIN 45405. True RMS or guasi-peak
response. Total system THD+N = 0.0032%
(90 dB) RMS response. Balanced input.

LEVEL FUNCTION
Autoranging digital voltmeter displays input signal
level in volts, dBm, or dB ratios.
Modes — Volts, dBm (600 @), or dB ratio with
push-to-set O dB reference.
Level Ranges — 200 ynV full scale to 200 V full
scale in ten steps, manual or autoranging.

Accuracy

Frequency Volts dBm or dB Ratio
20 Hz to 20 kHz +2% +03 dB

10 Hz to 100 kHz ™ +4% +05dB

"V, 2100 V. level ranging indlicators extinguished.
20n the 200 uV range, accuracy above 50 kHz is +4%, —6%
(+05 dB, -0.7 dB).

Bandwidth — =300 kHz.

Residual Noise — <30 uV (-108 dBm) with
80 kHz and 400 Hz filters. <1.5 uV (—114 dBm)
with “A” weighting filter.
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INTERMODULATION DISTORTION
FUNCTION (OPTION 01/02)
Fully automatic SMPTE, DIN, and CCIF difference
frequency test measurements.

SMPTE and DIN Tests — Lower Frequency
Range: 50 Hz to 250 Hz. Upper Frequency Range:
3 kHz t0 100 kHz. Level Ratio Range: 1:1 to 5:1
(lower:upper). Residual IMD: =0.0025% (-92 dB)
for 60 Hz and 7 kHz or 250 Hz and 8 kHz, 4:1 level
ratio.

CCIF Difference Frequency — Frequency
Range: 4 kHz to 100 kHz. Difference Frequency
Range: 50 Hz to 1 kHz. Residual IMD: =0.0018%
(~95 dB) with 14 kHz and 15 kHz. Minimum Input
Level: 60 mV (-22 dBm).

Accuracy — +1 dB.

ALL FUNCTIONS
Detection — Average or true RMS for waveforms
with crest factors <3

Filters —

400 Hz High Pass: —3 dB at 400 Hz +5%; at least
—40 dB rejection at 60 Hz.

80 kHz Low Pass: -3 dB at 80 kHz +5%.

30 kHz Low Pass: —3 dB at 30 kHz +5% (standard
and Option 01 only). “A” Weighting: Meets speci-
fications for Type 1 sound level meters (ANSI S 1.4,
IEC Recommendation 179) (standard and Option O1
Only). Ext: Allows connection of external filters.
224 Hz1022.4kHz: -3 dB +5% (Option 02 only).
CCIR WTG: CCIR Recommendation 468-2 and
DIN 45405, functional only with Q-PK detector
(Option 02 only).

Input Impedance — 100 kQ +2%, each side to
ground, fully differential.

Maximum Input — 300 V peak, 200 V RMS either
side to ground or differentially. Fully protected on
all ranges.

Common Mode Rejection — =50 dB at 50 Hz
or 60 Hz. Typically =40 dB to 300 kHz.

FRONT PANEL SIGNALS

Input Monitor — Provides constant amplitude
version of signal applied to input. Output Voltage:
1V RMS +10% for input signals > 50 mV. Source
Impedance: 1 kQ +5%.

Function Output — Provides a scaled sample of
selected function signal (1000 count display =
1V RMS +3%). Source impedance: 1 kQ +5%.
Auxiliary Input — Provides input to detector
circuit when Ext Filter button is depressed. Sensi-
tivity: 1V RMS 3% = 1000 count display.
Impedance: 100 k@ +5%, ac coupled.

REAR INTERFACE SIGNALS
Rear INTFC Input — Front panel selected. Same
as main Input except, maximum signal input is
limited to 42 V peak, 30 V RMS. (Potential cross-
talk at rear interface may degrade noise and distor-
tion on performance.)
Monitor — Same as front panel Input Monitor.

Function Output — Same as front panel Function
Output.

Auxiliary Input — Same as front panel Auxiliary
Input.

Converter OQutput — Dc output of selected
response converter. 1 V. +5% for 1000 count
display. Source Z: 500 Q@ +5%.

dB Output — Dc output of logarithmic dB con-
verter. 10 mV +5% per 1 dB of display. Source Z:
1 kQ +5%.
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TEK

SG 505

Option 01/Option 02

10 Hz to 100 kHz Sinewave Output

Ultra-Low Distcr*ion: <0.0008% THD
(Typically 0.00( %)

Floating or Grc ded Output

600 ¢ Source Impedance

Vernier Frequency Control

Fully Balanced Output (Option 02)

Uncalibrated Output to +28 dBm
(Option 02)

Selectable Source Impedance (Option 02)

Intermodulation Test Signal
(Options 01 & 02)

The SG 505 Oscillator generates an ultra-low
distortion sinewave over the frequency range
from 10 Hz to 100 kHz (< 0.0008% THD, typi-
cally 0.0003% between 20 Hz and 20 kHz).
In the standard and Option 01 units the out-
put can be floated or referenced to chassis
ground. In the Option 02 unit, the output is
fully balanced and floating with a center tap
that can be attached to system ground or to
either side of the niitput signal. The oscillator
also provides a <d amplitude ground-
referenced sinewave at the Sync Out connec-
tor that is identical in frequency to the signal
from the Output connector.

Option 01 adds an intermodulation test signal
function. This signal consists of a selectable
60 Hz or 250 Hz sinewave mixed with the
selected frequency in a 4:1 amplitude ratio.

For communications and broadcast applica-
tions, Option 02 provides a fully balanced
output of +22 to —68 dBm calibrated, into
600 Q. A ten-position output-level control pro-
vides 10 dB/step calibrated attenuation. Un-
calibrated outputs can range from +28 dBm
(into 600 @ from a 50 Q source)to —78 dBm.

Option 02 has a front panel switch that allows
the selection of three different source
resistances: 50 Q for low impedance applica-
tions (improves measurement accuracies on
long cable runs and reduces loading effects),
150 Q for matching microphone circuits, and
600 £ for complying with audio/communica-
tion industry standard and general purpose
applications.

Option 02 also includes the intermodulation
test signal capability of the Option Of.
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AUDIO MEASUREME

SYSTEM CHARACTERISTICS

HARMONIC DISTORTION FUNCTION
Measurement Setting Time — Typically <25
above 100 Hz, increasing by 1 sloctive below 100 Hz.
Residual THD+N — V,, =250 mV, RMS response,
alt distortion, noise, and nulling rescources com-
bined. 20 Hz to 20 kHz <0.0032% (-390 dB) with
80 kHz filter. 10 Hz to 100 kHz =0.01% (-80 dB)
no filters.

TYPICAL SYSTEM RESIDUAL THD+NOISE
Vi, =250 mV with 80 kHz filter, RMS response.

LI ~8008

0.0040% ~saam

00320 0dB

00zs% -s208

0.0020% ssae

0.0014% ~s108

10008

I
20 s0 1o 200 s0 K 3 s ik 20k

FREQUENCY, Hz

INTERMODULATION
DISTORTION FUNCTION
Measurement Setting Time — Typically <2 s.
Residual IMD — V;, =250 mV, RMS response.
SMPTE and DIN Tests — < 0.032% (-90 dB) for
60 Hz and 7 kHz or 250 Hz and 8 kHz, 4:1 ratio.

CCIF Difference Frequency Test — <00018%
(—95 dB) with 14 kHz and 15 kHz.

LEVEL FUNCTION
Measurement Setting Time — Typically <2 s.

Flatness — +0.1 dB 20 Hz to 20 kHz

SG 5010 CHARACTERISTICS
AVAILABLE FUNCTIONS
Sinewave, squarewave, SMPTE/DIN 4:1, SMPTE/
DIN 1:1, CCIF, Sinewave Burst, IHF Burst (+20 dB
or Off between bursts), External Input (Amplifier
Mode).

FREQUENCY RANGE AND ACCURACY

Sinewave, Sinewave Burst — SMPTE/DIN: 10 Hz
to 163.80 kHz +0.01%. CCIF Center Frequency:
2500 kHz to 163.80 kHz +0.01%. Squarewave:
10 Hz to 16.380 kHz +0.01%.
Resolution in Above Functions — 10.00 Hz to
163.80 Hz: 0.01 Hz. 1639 Hz to 1.6380 kHz: 0.1 Hz.
1693 kHz to 16.380 kHz: 1.0 Hz. 1639 kHz to
163.80 kHz: 10.0 Hz.

v0010% ‘

SMPTE Lower Tone, CCIF Offset From Center
Frequency — Selectable from: 40, 50, 60, 80, 100,
125, 250, 500 Hz, all +2%.

Sine Distortion (Load = 600 @, THD Including
2nd Through 5th Harmonics) — 20 Hz to 20 kHz:
0.001% (—100 dB). 20 to 50 kHz: 0.0032%
(=90 dB). 10 to 20 Hz and 50 to 100 kHz: 0.01%
(—80 dB). 100 to 163.8 kHz: 0.032% (-70 dB) any
individual harmonic.

SMPTE, DIN or CCIF Distortion — See System
Specifications.

Sine Flatness — 20 Hz to 20 kHz: 0.05 dB.
10 Hz to 1638 kHz: 0.2 dB.

Squarewave Risetime — 1.5 ps +10%.

Burst Range — 1 cycle to 65535 cycles On.
1 cycle to 85535 cycles Off. Off level either —20 dB
or zero. All switching at sinewave zero crossing.
Triggered, gated, or free-running burst modes
available.

OUTPUT LEVEL RANGE AND ACCURACY
Balanced — Into Open Circuit: 200 pVto 21.2 V
RMS. Into 600 Q: —72.45 dBm to +2805 dBm.~
Unbalanced — Into Open Circuit: 200 pV 10 21.2V
RMS. Into 600 Q: —72.45 dBm to +22.05 dBm. "

Resolution — 0.05 dB in dBm mode, 0.25% or
better in volts mode.

Level Accuracy (Sinewave} — 20 Hz to 20 kHz

+2%. (0.2 dB). 10 Hz to 1638 kHz +3% (0.3 dB).

" Rs = 508 for Rs = 150 0. subtract 1.25 dBm: for Rg = 600 £,
subltract 535 dBm.

OUTPUT IMPEDANCE AND CONFIGURATION

50 Q +3%, 150 Q +2%, or 600 Q +1%, balanced

or unbalanced, floating or grounded.

EXTERNAL INPUT
A floating single-ended input is provided for
accessing the variable gain stage and high level
output ampilifier, enabling the use of custom test
signals. Input impedance is 20 kQ; a 2V RMS input
(283 V peak maximum) provides a calibrated
output.
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SYNC OUTPUT

A ground referenced TTL-compatible signal is pro-
vided that allows stable oscilloscope display of all
functions. In sine and squarewave modes, the out-
put is at the signal frequency. In the IM modes, the
sync output is at the lower or offset frequency. In
both burst modes, the sync signal follows the burst
envelope.

SWEEP MODE

Linear or logarithmic sweep of amplitude or fre-
quency in any function. Sweep is composed of dis-
crete steps. The following sweep functions are
programmable via GPIB or from the front panel:
swept parameter (frequency or amplitude), linear
or log sweep, number of steps up to 99, time per
step from 0.1 s to 25 s, start frequency or voltage,
and stop frequency or voltage. Start and stop
frequencies or voltages can be anywhere within
the range of the generator, and sweep direction
can be upward or downward. Pen lift and ramp
outputs are available for interface to an analog
plotter.

STORED SETUPS
Ten different complete front panel setups can be
stored in the nonvolatile internal memory and
recalled from front panel pushbuttons or via the
GPIB. Additionally, the front panel settings at power
down are retained and used at power up.

PROGRAMMABILITY

All functions, parameters, and modes can be con-
trolled over the GPIB using simple English-like
commands. All settings can be interrogated, with
the resulting response usable as a command to
return the instrument to that setting (Learn mode).
The GPIB address can be displayed and changed
from the front panel.

GPIB Interface Function Subsets Implemented
— SH1, AH1, T6, L4, SR1, RL1, PPO, DC1, DT1, CO.
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SPECTRUM ANALYZERS

The performance leader is the 494AP. which
offers frequency coverage from 10 kHz to
21 GHz with its internal mixer, and to 3256 GHz
with external mixers such as Tek's WM490
Series, or the new WM780 Series (each
WM780 Series mixer is individually calibrated).
Signal sensitivity is an impressive =134 dBm.
The 494AP is optimized for use in baseband
through millimeter-wave measurements,
where the ability to identify and process
signal frequencies and amplitudes over wide
dynamic ranges with high accuracy is critical.

The 492BP covers the same frequency range
as the 494AP, and provides nearly the same
set of outstanding features and state-of-the-art
specifications. It is designed as a cost-
effective and productive solution to engineer-
ing needs.

The 497P provides the same cost-effective
performance as the 492BF, but over a fre-
quency range of 100 Hz to 7.1 GHz.

The 492PGM’s frequency range of 10 kHz to
21 GHz is ideal for cost-sensitive applications
that still require most of the powerful features
of the product family, but can get by with
slightly-reduced performance specifications.

The 495P features the same functionality and
high level of performance as the 494AP, but
over a frequency range of 100 Hz to 1.8 GHz.
It is optimized for standalone or automated
operation in baseband through UHF meas-
urements, where the ability to identify and
process weak signals is critical.

FREQUENCY RELATED

Remote Operation and Complete
Spectrum Analysis Packages

Full GPIB-programmability lets you automate
your spectrum analysis system needs. Pro-
gramming is simplified and measurement
repeatability ensured. Under program con-
trol you can operate the instrument, change
front panel settings, read data from the crt
display, and send waveforms from internal
memory o other GPIB devices. Tek’s Standard
Codes and Formats keeps commands clear,
consistent, and universally understood.

You can increase programming flexibility and
power with the opticnal MATE/CIIL language
extension. It provides direct memory access
(DMA) for high-speed data transmission, a
requirement for MATE/CIIL compliance.

TekSPANS software lets you use the 490 Series
Spectrum Analyzers as system components,
controlling them with popular instrument con-
trollers such as the Tektronix PEP-Series,
Compaq models, and other PC compatibles.
Coupling the computer to the Spectrum
Analyzer via the IEEE 488 bus lets you take
advantage of the PC’s capability, as well as
the power and versatility of the Spectrum
Analyzer.

Available Tektronix automated spectrum
analyzer packages provide ordering con-
venience. They are configured around a
DOS-based PC, one of the 490 Series of pro-
grammable Spectrum Analyzers, and Tek's
General RF Applications Software Package

490 SERIES CHARACTERISTICS

TEK

(GRASP). The GRASP software offers many
different applications and utility routines,
which are selected through easy menu-driven
operation. Also, EMI software is available for
FCC, VDE, CISPR, and MIL-STD testing.

490 Series Spectrum Analyzer characteristics
are given in the following tables.

TYPICAL MEASUREMENTS
® Baseband Measurements

» Carrier Level Monitoring

e Carrier ON/OFF Ratios

e Carrier/Noise Measurements
¢ EMI/RFI Compliance

* EW Gathering and Analysis

e Frequency Counting

¢ Harmonic Distortion

¢ [F Amplifier Adjustments

e Modulation Adjustments

e Pulse Analysis

® Spectral Monitoring

e Typical Spur Searches

TYPICAL APPLICATIONS
* Manufacturing ATE

® Avionics

* Broadcasting

s CATV

¢ Cellular Radio

® Design and Engineering
e Nuclear Physics

* Radio Astronomy

¢ Satellite Communications
® Terrestrial Microwave

¢ fwo-Way Radio

_ 494AP 492BP 492PGM 497P 495P
Frequency mange win internar Mixers 10 kHz to 21 GHz 10 kHz to 21 Ghz N H-t0 21 GHz NN H= g 74 M- 100 Hz to 1.8 GHz
Frequency Range with External Mixers 10 kHz t0 325 GHz 10 kHz t0 325 GHz N/A N/A N/A

Frequency Readout Accuracy
(center or marker),
+[2% span + (CF x Ref) + (2N + 25) Hz]

+20 kHz @ 1 GHz
with 100 kHz/div span

+21 kHz @ 1 GHz
with 100 kHz/div span

+30kHz @ 1 GHz
with 100 kHz/div span

+21 kHz @ 1 GHz
with 100 kHz/div span

+20 kHz @ 1 GHz
with 100 kHz/div span

Frequency Counter Accuracy, +100Hz @ 1 GHz +1 kHz @ 1 GHz N/A +1 kHz @ 1 GHz +100Hz @ 1 GHz
+[{(CF x Ref) + (5 + Ny Hz + 1 LSD)

Delta Count Accuracy, +13 Hz for +14 Hz for N/A +14 Hz for +13 Hz for
+[(D-F x Ref) + (10 x 2N) + 1 LSD] 1 MHz D-F 1 MHz D-F 1 MHz D-F 1 MHz D-F
Frequency Reference Accuracy =1x10-"fyr (aging) < 1x10-8/yr (aging) =< 1x10-5/yr (aging) =< 1x10-8/yr (aging) =1x10-7/yr (aging)
Frequency Stability (residual FM) =5Hz@ 1 GHz <12Hz@ 1 GHz <12Hz @1 GHz < 12Hz@ 1 GHz =5Hz@1GHz
Frequency Stability (drift) <50 Hz/minute <50 Hz/minute <50 Hz/minute <50 Hz/minute <50 Hz/minute
Single Sideband Phase Noise —105 dBc/Hz —-105 dBc/Hz —103 dBc/Hz —105 dBc/Hz —-105 dBc/Hz
(30 kHz offset and N=1) @ 1 GHz @ 1 GHz @ 1 GHz @ 1GHz @ 1 GHz
Frequency Span Range (per div) 0 Hz, 10 Hz-10 GHz | 0 Hz, 100 Hz-10 GHz | 0 Hz, 200 Hz-1 GHz |0Hz, 100 Hz-500 MHz ! N H=, 10 Hz-100 MHz
Frequency Span Accuracy +5% +5% +5% +5% +5%

Delta Frequency Accuracy Marker Mode 1% of span 1% of span 1% of span 1% of span 1% of span
Resolution Bandwidth (6 dB) Range 10 Hz to 3 MHz 100 Hz to 3 MHz 1 kHz to 3 MHz 100 Hz to 3 MHz 10 2=+~ 2 MHz
Resolution Bandwidth Selectivity <7.5:1 except =751 <75:1 <7511 <r1.0:1 except
(—60 dB/-6 dB) 1511 @ 10 Hz 151 @ 10 Hz
Video Bandwidth Range u3 Hz to 30 kHz 0.3 Hz to 30 kHz 3 Hz to 30 kHz 0.3 Hz to 30 kHz 0.3 Hz to 30 kHz
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AMPLITUDE RELATED

490 SERIES CHARACTERISTICS (continued)

494AP

492BP

492PGM

497P

495P

Reference Level Range

—-117 to +30 dBm

—117 to +30 dBm

—117 to +30 dBm

-117 to +30 dBm

-117 to +30 dBm

&ximum Safe Input Power, CW

1 Watt (+30 dBm)

1 Wait (+30 dBm)

1 Watt (+30 dBm)

1 Watt (+30 dBm)

1 Watt (+30 dBm)

Maximum Safe Input Power, Pulse
0.1% duty factor

75 W Pk (1 uS pulse,

0.1% duty factor)

75 W Pk (1 uS pulse,
0.1% duty factor)

75 W Pk (1 uS pulse,
0.1% duty factor)

75 W Pk (1 uS pulse,

0.1% duty factor)

75 W Pk (1 uS pulse)

CRHT Display Range, Log

1 1o 15 dB/div

1 to 15 dB/div

1 to 15 dB/div

1 to 15 dBidiv

1 to 15 dB/div

CRT Display Range, Linear

39.6 nv/div to

396 nVidiv to

396 nv/div to

39.6 nv/div to

39.6 nv/div to

2.8 Vidiv 2.8 Vidiv 2.8 Vidiv 2.8 Vidiv 2.8 Vidiv
Input Attenuator Range Oto 60dBin 0toB60dBin 0to 60 dBin Oto60dBin Oto60dBin
10 dB steps 10 dB steps 10 dB steps 10 dB steps 10 dB steps

Viewable Dynamic Range

90 dB (12 dB/div)

90 dB (12 dB/div)

80 dB (10 dB/div)

90 dB (12 dB/div)

90 dB (12 dB/div)

Residual Response (no signal and

—100 dBm (input

~100 dBm (input

—-95 dBm (input

-100 dBm (input

—100 dBm (input

zerc RF attenuation) terminated) terminated) terminated) terminated terminated)
Second Harmonic Distortion, —60 dBc (mixer -60 dBc (mixer -60 dBc (mixer —60 dBc (mixer —60 dBc (mixer
RF Frequency Range level —40 dBm) level —40 dBm) level ~40 dBm) level —40 dBm) level —40 dBm)
Second Harmonic Distortion, —100 dBc (mixer ~100 dBc (mixer —100 dBc (mixer —100 dBc (mixer N/A
Microwave Freguency Range level —20 dBm) level -20 dBm) level ~20 dBm) level =20 dBm)
Third Order Intermodulation Distortion -70 dBc (mixer —70 dBc (mixer —70 dBc (mixer —70 dBc (mixer —70 dBc (mixer
level -27 dBm) level —27 dBm) level ~27 dBm) level —27 dBm) level —27 dBm)
Calibrator Accuracy +03 dB +03 dB +03dB +03 dB +03 dB
@gm Compression (1 dB) -13 dBm -13 dBm —-13 dBm —-13 dBm —-13 dBm
Frequency Response (10 dB RF
attenuation referred to cal signal)
Band 1 (10 kHz to 1.8 MHz) +25dB +25dB +30dB +25dB +1.5dB (100 Hz
to 1.8 GHz)
Band 2 (1.7 GHz to 5.5 GHz) +35dB +35dB +40dB +35dB N/A
Band 3 (30 GHz to 7.1 GHz) +35dB +35dB +40dB +35dB N/A
Band 4 (5.4 GHz to 18 GHz) +45 dB +45dB +50dB N/A N/A
Band 5 (15 GHz to 21 GHz) +65 dB +6.5dB +70dB N/A N/A
In-band Flatness (with 10 dB RF
attenuation)
Band 1 (10 kHz 10 1.8 MHz) +1.5dB +1.5 dB +20dB +15 dB (100 Hz +1.0 dB (100 Hz
10 1.8 GHz) to 1.8 GHz)
Band 2 (1.7 GHz to 5.5 GHz) +25dB +25dB +30dB +25dB N/A
Band 3 (30 GHz to 7.1 GHz) +25dB +25dB +30dB +2.5dB (54 GHz N/A
to 7.1 GHz)
Band 4 (5.4 GHz to 18 GHz) +35dB +35dB +4.0dB N/A N/A
Band 5 (15 GHz to 21 GHz) +50 dB +50dB +6.0dB N/A N/A
Displayed Average Noise Level (input
terminated, narrowest resolution
bandwidth and video filter)
Band 1 (100 Hz) —100 dBm (typical) —-40 dBm {typical) N/A —-40 dBm (typical) —100 dBm (typical)
Band 1 (1 kHz to 10 kHz) —110 dBm (typical) -90 dBm (typical) —40 dBm (typical) -90 dBm -110 dBm
Band 1 (10 kHz to 100 kHz) -110 dBm —-100 dBm -90 dBm -100 dBm -110 dBm
Band 1 (100 kHz to 1 MHz) —120 dBm -115dBm —105 dBm -115dBm —-120 dBm
Band 1 (1 MHz tc 1.8 GHz) -134 dBm —120 dBm —110 dBm —120 dBm —131 dBm
Band 2 (1.7 GHz to 5.5 GHz) -125 dBm -120 dBm —108 dBm -120 dBm N/A
Band 3 (3.0 GHz to 7.1 GHz) —125 dBm —119 dBm -108 dBm —119 dBm N/A
Band 4 (5.4 to 12 GHz/12 to 18 GHz) -111 =107 dBm ~105/ ~100 dBm -94/ -89 dBm N/A N/A
Band 5 (15 GHz to 21 GHz) —105 dBm —99 dBm —88 dBm N/A N/A

IF Gain Uncertainty

+2 dB max over
107 dB range

+2 dB max over
107 dB range

+2 dB max over
107 dB range

+2 dB max over
107 dB range

+2 dB max over
107 dB range

Scale Fidelity, Log
(80 dB range/90 dB range)

+2 dB max/
+4 dB max

+2 dB max/
+4 dB max

+2 dB max

+2 dB max/
+4 dB max

+2 dB max/
+4 dB max

Scale Fidelity, Linear

+5% of full scale

+50% of full scale

+50% of full scale

+5% of full scale

+5% of full scale

Input Attenuator Switching Accuracy
(20 dB to 60 dB settings) O to 1.8 GHz

+0.5 dB/10 dB:

+0.5 dB/10 dB;

+0.5 dB/M10 dB;

+05 dB/10 dB;

+0.5 dB/10 dB;

wwWwW americanradiohistorv com

+1.0 dB max +1.0 dB max +1.0 dB max +1.0 dB max +1.0 dB max
18to 18 GHz +1.5 dB/10 dB; +1.5 dB/10 dB; +1.5 dB/10 dB; +1.5 dB/A10 dB; N/A

+30 dB max +3.0 dB max +3.0 dB max +3.0 dB max

(1810 7.1 GHz)

18 to 21 GHz +30 dB/10 dB; +3.0dB/10 dB; +30 dB/10 dB; N/A N/A

+60 dB max +6.0 dB max +6.0 dB max
Resolution Bandwidth Switching +0.4 dB +04 dB +0.4 dB +04 dB +0.4 dB
Uncertainty (reference BW X 3 MHz)
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TIME RELATED

490 SERIES CHARACTERISTICS (continued)

TEK

FREGUENCY RELATED 494AP 492BP 492PGM 497P 495p
Sweep Time Range, Digitized Display 10 msec/div to 10 msce/div to 10 msec/div to 10 msec/div to 10 msec/div to
10 sec/div 10 sec/div 10 sec/div 10 sec/div 10 sec/div
Sweep Time Range, Real-Time Display 20 psec/div to 20 psecrdiv ta 20 psec/div to 20 psec/div to 20 psec/div to
10 sec/div 10 sec/div 10 sec/div 10 sec/div 10 sec/div
Sweep Time Accuracy +5% +5% +5% +5% +5%
Marker Time Measurement Accuracy +10% +10% +10% +10% +10%
Delta Marker Time Measurement Accuracy +5% +5% +5% +5% +5%

Sweep Trigger

Free Run, Line,
Video, Single, Ext

Free Run, Ling,

Video, Single, Ext

Free Run, Line,

Video, Single, Ext

Free Run, Line,

Video, Single, Ext

Free Run, Line,
Video, Single, Ext

EXTERNAL INPUT

494AP

492BP

492PGM

497P

495P

RF Input Impedance

50 ohms nominal

50 ohms nominal

50 ohms nominal

50 ohms nominal

50 ohms nominal

VSWR (10 dB input attenuation)

<25 GHz 1.3:1 max 1.3:1 max 1.3:1 max 1.3:1 max 1.3:1 max
25 GHz to 6.0 GHz 1.7:1 max 1.7:1 max 1.7:1 max 1.7:1 max N/A
60 GHz to 18 GHz 2.3:1 max 2.3:1 max 2.3:1 max N/A N/A
18 GHz tc 21 GHz 35:1 max 3.5:1 max 35:1 max N/A N/A
Local Oscillator Emission Level <-80dBm =—-80dBm <-80dBm <-80dBm <-80dBm
(10 dB input attenuation)
External Mixer Input Approx 2 GHz IF Approx 2 GHz IF N/A N/A N/A
External Reference Input 1,2,5 or 10 MHz 1, 2,5 or 10 MHz N/A 1,2, 5 or 10 MHz 1,2, 5 or 10 MHz

Horizontal Input/Trigger Input

Oto +10V1to 50V

Oto +10V/1to 50V

Oto +10V/1to 50V

Oto +10VA 1050V

Oto +10 V/1t0 50 V

Video Input/Marker Input

Oto +4 ViOto —10V

Oto +4V/0to 10V

Oto +4V/IOto -10V

Oto +4 VI0Oto -10V

Oto +4 VIO to —1OL

EXTERNAL OUTPUT

484AP

492BP

492PGM

497P

495P

Calibrator 100 MHz +10 Hz, 100 MHz +100 Hz, 100 MHz +1 kHz, 100 MHz +100 Hz, 100 MHz +10 Hz,
-20dBm +03 dB -20 dBm +0.3 dB -20dBm +03 dB —-20 dBm +03 dB -20 dBm +03 dB
1st Local Oscillator 2 to 6 GHz, 2to 6 GHz, 2to 6 GHz, 2 t0 6 GHz, 2 t0 4 GHz,
+751t0 +20 dBm +75to0 +20 dBm +6to +20 dBm +6to +20 dBm +6 t0 +20 dBm
2nd Local Oscillator —710 17 dBm -7to —17 dBm -7 t0 =17 dBm -7 to—17 dBm -7 to =17 dBm
Video Output (CRT center reference) 05 V of signal 0.5V of signal 0.5V of signal 0.5 V of signal 05V of signal
per div of video per div of video per div of video per A nfvidang per div of video
Sweep C*~+ "RT center refer~~~~ 05 /= 25 Y max | 05 Vidiv; £2.5V max [ 05 Vidiv; $2.5 V max | 0.5 Vic nax [ 0.8 e 25V max
Pen Lift +0 v oMl +5 V nominal; +5 V nominat; +5 v nonnnar; +o v noiminal;
TTL-compatible TTL-compatible TTL-compatible TTL-compatible TTL-compatible

2nd IF Output (Opt. 42)

110 MHz, 0 dBm;
3dB BWis 45 MHz

110 MHz, 0 dBm;
3dB BWis 45 MHz

110 MHz, 0 dBm;
3 dB BW is 45 MHz

110 MHz, 0 dBm;
3 dB BWis 45 MHz

110 MHz, 0 dBm;
3 dB BW is 45 MHz

3rd IF Output

10 MHz, -5 dBm

10 MHz,-5 dBm

10 MHz, -5 dBm

10 MHz, -5 dBm

10 MHz, -5 dBm

Probe Power

+5V, =15V, +15V,
100 mA max each

+5V, =15V, +15V,

100 mA max each

+5V, =15V, +15 V,

100 mA max each

+5V, -15V, +15V,

100 mA max each

+5V, =15V, +15V,
100 mA max each

GENERAL SPECIFICATIONS

494AP

492BP

492PGM

497P

495pP

Power Requirements
Voltage

Frequency

Power

90-132/180-250 Vac
48-440 Hz
210 W max

@ 115 Vac, 60 Hz

90-132/180-250 vac
48-440 Hz
210 W max

@ 115 Vac, 60 Hz

90-132/180-250 Vac
48-440 Hz
210 W max

@ 115 Vac, 60 Hz

90-132/180-250 Vac
48-440 Hz
210 W max

@ 15 Vac, 60 Hz

90-132/180-250 Vac
48-440Q Hz
210 W max
@ 115 Vac, 60 Hz

Weight (carrying), Nominal

22.2 kg (48 Ibs)

21.76 kg (47 Ibs)

21.3 kg (46 Ibs)

2083 kg (45 Ibs)

19.44 kg (42 Ibs)

Dimensions (without handle, feet,
or cover), mm/inches

175 % 327 x 499/
69 x 1287 x 1965

175 x 327 x 499/
69 x 12.87 x 1965

176 x 327 x 499/
69 x 1287 x 1965

175 x 327 x 499/
69 x 12.87 x 19.65

175 % 327 x 499/
69 x 12.87 x 1965

Digital Storage

1000 pts horizontal,
250 pts vertical

1000 pts horizontal,
250 pts vertical

1000 pts horizontal,
250 pts vertical

1000 pts horizontal,
250 pts vertical

1000 pts horizontal,
250 pts vertical

Digitizing Rate

9 S 9 uS 9 uS 9 uS 9uS
Macro Programming 8K 8K N/A 8K 8K |
Nonvolatile Memory 9 waveforms, 9 waveforms, 9 waveforms, 9 waveforms, 9 waveforms,
10 control settings 10 control settings 10 control settings 10 control settings 10 control settings
HELP Mode 10 Yes Yes Yes Yes Yes
138
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This would be every 33 or 66 milliseconds,
resulting in a 30-Hz or 15-Hz pulse repetition
rate.

On conventional oscilloscopes, these narrow,
low rep-rate pulses are invisible, even at full
intensity setting. A Time per Division setting
of 100-nsec is needed for viewing the
70-nanosecond pulse. Because of the pulse’s
low rep-rate, the CRT electron beam is tracing
at 33 or 66 milliseconds. The beam raises the
CRT phosphor almost to its luminance level
but the phosphor decays before the next
beam is triggered.

Tek's 2467B’s MCP CRT solves this problem
by multiplying the beam’s electrons just
before they reach the phosphor, providing a
sharp, clear display—in normal room light!

Advanced Video Triggering
See page 150 for Video Triger (Option 05)
performance.

Making Singie-Shot and Low-Repetition
Rate Measurements

Even at 500 ps/div sweep speed, the 2467B's
4 div/ns visual writing rate displays the lowest
repetition rate signals, even single shots, in
normal room light. Its 400 MHz bandwidth
faithfully reproduces your signal’s high-
frequency details. And for documentation, a
C-30 Series oscilloscope camera produces
high contrast photographs of single-shot
signals at 500 psidiv using only 1SO 3000 film.

PRODUCT SELECTION GUIDE

Using the trigger-level readout feature, you
can set the proper trigger point for your ex-
periment the first time—no more guessing
where the trigger point is set. And there’s no
wasted time and materials repeating the ex-
periment just to properly set the trigger level.

Excellent EMI protection means reliable
operation even in the high fields generated
by high power lasers, ESD testing, or NMR
equipment.

The 2467B Option 10 complies with
GPIB | |EEE Standard 488-1978 and with

Tektronix Standard Codes and Formats.

Standard Models r Special Packages

2467B 2465B l 24558 2445B 2465B CT | 2465B DM | 2465B DV
Bandwidth 400 MHz 400 MHz | 250 MHz 150 MHz 400 MHz 400 MHz 400 MHz
GPIB Option 10 Option 10 Option 10 Option 10 Included Included Included
Counter/Timer/Trigger, Word Recognizer Option 09 Option 09 Option 09 Option 09 Included Included included
DMM Option 01 Option 01 Option 01 Included Included
Video Measurement System Option 05 Option 05 Option 05 Option 05 Included
Counter/Timer/Trigger, No Word Recognizer Option 06 | Option 06 Option 06 | Option 06
Two Additional Probes Included Option 22 | Option 22 Option 22 Included Included Included
Rackmount Option 1R Option 1R Option 1R Option 1R | Option 1R | Option 2R | Option 2R

rProbe Power Option 11 Option 11 Option 11
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PEDESTAL

1430

Random Noise
Measurement Set

Conforms to CCIR Recommendation 568
In-Service Testing
Out-of-Service Testing

Program Material Protected by Fail-
Safe Provisions

525/60 or 625/50 Standards

The 1430 provides random noise measure-
ment capabilities on an in-service basis using
the spatially adjacent noise matching tech-
nigue with a waveform monitor. A program
channel allows deletion of VITS and/or noise
on selected lines in the vertical blanking in-
terval and a monitor channel is provided for
making measurements in conjunction with a
waveform monitor.

The 1430 has two sections. One section,
permanently mounted in the rack, contains
inputs and outputs and program protecting
material. The second section, containing cir-
cuitry and controls, may be easily removed
without cable disconnection.

Monitor Channel

The monitor channel has an output indepen-
dent from program for waveform comparison
of the noise on the incoming signal and noise
from the internal noise generator. Front-panel
controls determine monitor channel para-
meters with three operating modes: VITS, Full
Field, and Out of Service.

In the VITS mode, any line between 10 and
21 in either or both fields may be selected for
insertion of the reference noise. The Full Field
mode provides insertion on all active lines.

The Qut of Service mode is provided for
measurements on sources that do not have
composite sync. In particular, these include
transmission circuits not carrying signals at
the time testing is conducted. Harizantal sync
is added for waveform monitor synchronization.

In all modes the insertion width is internally
set at 26 ps. Delay between insertion and
sync is controlled by the Delay adjustment.
A switch and a potentiometer covering a
range of 0 IRE to 100 IRE controls the inser-
tion pedestal level.

152

Monitor channel gain control, with a +3 dB
range, allows normalizing the signalfora 1V
peak-to-peak signal so that noise measure-
ment relative to 1V may be made. The inter-
nal noise weighting filter may be switched in
or out from the front panel for evaluation of
the spectral content of the incoming noise.
This filter is in for the monitor channel only
and does not affect the program output.

The 1430 may be used on both 625/50 and
525/60 systems but is shipped equipped for
525/60. The 1430 Option 01 is equipped for
625/50. Both models use the unified weight-
ing filter per CCIR Recommendation 568. In-
sertion loss characteristics are as follows:

Insertion Loss =

1 MHz 59 dB
2 MHz 10.2dB
3 MHz 12.0dB
4 MHz 130 dB
5 Mtz 136 dB

Program Channel

The Program Channel has a 75 Q input im-
pedance and unity gain and output im-
pedance of 75 . No program impairment is
introduced. A relay provides program signal
continuity if the 1430 loses power. Internal
programming, readily changeable, controls
all deletion parameters. Up to three lines be-
tween 10 and 21 in either or both fields may
be deleted. The deletion may be varried be-
tween the first half, second half, or full active
portion of the video line. A pedestal may be
inserted in the deleted portion of a ling at
10 IRE, 50 IRE, or 100 IRE levels.

CHARACTERISTICS
PROGRAM CHANNEL
Signal Input Level — 1 V nominal.

Input Impedance — 75 Q nominal.

Input Return Loss — Power On: =46 dB to
5 MHz. Power Off or Bypass: =40 dB to 5 MHz.

Output Impedance (Operating) — 75 £ nominal.
Output Return Loss (All) — =30 dBto 5 MHz.
Qutput Blanking, Dc Level — 0V within 50 mV,
for blanking pulses.

Inserted Pedestal Level — Adjustable to 100 IRE,
50 IRE, 10 IRE, or O IRE.

2T Puise to Bar Amplitude — Within 0.25%.
Mod Sin+ Pulse (Chrominance and Luminance)
— 100% within 0.5%.

Waveform Tilt — Field Rate Squarewave <0.5%,
26 us Bar, <05%

Differential Phase (10% to 90% APL., Standard
Input) — Program Output: =0.15°

Differential Gain (10% to 90% APL, Standard
Input) — Program Output: <0.2%.
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Line Time Amplitude Nonlinearity (10% to
90% APL, Standard Input) — <05%.
Random Noise — Program Output: =75 dB
(RMS) down {using weighting and low pass filters,
5 MHz).

Hum or Transients on Noninserted Lines —
=60 dB down (using weighting and low pass
filters, 5 MHz).

Spurious Signals During Blanking Lines —
=40 dB down, low pass (5 MHz).

Signal Attenuation in Delete Mode — 2T Pulse:
=70 dB down. Subcarrier (Color Bars): =60 dB
down. Insertion pedestal: 10 IRE, 50 IRE, and 100
IRE, first half, second half, or entire line (up to 3;
10 to 21) or full field.
Unwanted Pedesta
— =07 IRE.

Time Jitter — <5 ns.

NSE
Pedestal Level — Fedestal Amplitude: 10 IRE,
50 IRE, and 100 IRE.
Pedestal Position (Insertion Mode Only) —
Delay: 10 us to 50 us.
Noise Amplitude — 20 dBto ~595dB (0dB =
700 mV RMS).
Noise Attenuators — Absolute Amplitude: Within
1dB.
Noise Spectrum — Energy/Unit Bandwidth: Flat
within 6 dB, 15 kHz to 5 MHz.
Output Impedance — 75 Q nominal.
Output Return Loss — =30 dB.

Noise Weighting and Low Pass Filter — Per
CCIR recommendation 421-2.

AC POWER
Line Voltage Range — 115 Vac: 90 V 1o 132 V.
230 Vac: 180 V to 264 V. Standard 1430: Factory
set at 115 Vac. 1430 Option 01: Factory set at
230 Vac.

Maximum Line Current — 0.25 A.
Maximum Power Consumption — 30 W.
Line Frequency Rar  — 48 Hz to 66 Hz.

PHYSICAL CHARACTERISTICS

Time of VITS Insertion

Dimensions mm r in

Width 483 190
Height 44 17
Depth 429 169
Weights kg b

Net 45 100
Shipping 72 16.0

ORDERING FORMATION

1430 Random Noise Measuring Set.(525/60).
Includes: One pair slide guide (351-0331-03); cover
program front panel (200-1481-00); manual.

O ON
Option 01 — Randomn Noise Measuring Set (625/50).



www.americanradiohistory.com

N
4 FLASHING READOUT UNGALBRATED

ocutpuT

TOLERANCE

VARIABLE
o

E Ss
3284 FULLFOR £3%

20, R U ¥0R £AL
TERMIATE

ssremsen

SRECAENGY

BmEow

{

ks L 50 e
AR aeR TORMDET
s

R

—

Video Amplitude Calibration Fixture, Digital Sweep Generator,

Accurate calibration and verification of video
equipment performance is essential for main-
tenance of optimum television system qual-
ity and thus signal quality.

New products, as well as calibration stand-
ards and procedures, have been developed
to help provide accurate and NBS-traceable
calibration and performance verification of
Tektronix television products.

Video Amplitude Calibration
Fixture

Provides a Standard Reference for
Amplitude Calibration

Preset Values for Common Video Signals
NTSC, PAL, PAL-M, SECAM Compatible

The VAC (Video Amplitude Calibration Fixture)
is a precision test fixture used in the measure-
ment of common video signals and the cali-
bration of video test signal generators and
waveform monitors. It provides a simple
means of measuring and calibrating lumi-
nance and chrominance amplitudes
associated with most video signals.

The VAC provides a squarewave amplitude
reference from 0.0 mV to 999.9 mV peak with
a resolution of 0.1 mV and an accuracy of
0.05%. Signal amplitude may be selected us-
ing a four-digit front panel lever-switch or from
over 500 preset values stored in EPROM. The
VAC preset amplitudes are compatible with
NTSC, PAL, PAL-M and SECAM television
systems.

and P-P Detector shown in a Tektronix TM 504 Mainframe.

In the design of the VAC, careful attention was
paid to thermal tilt to ensure accurate conver-
sion from dc calibration to squarewave out-
put. Unique choice of output impedance
compensates loading effects when calibrat-
ing equipment with loop-through inputs.

The calibration of the VAC requires only a
digital voltmeter with an accuracy of 0.01%.

The VAC operates in any of two compart-
ments of the Tektronix TM 500 or TM 5000
Series power modules (except TM 501).

CHARACTERISTICS
Output Signal
Front Output Connector — 37.5 2; BNC connec-
tor located on front panel.
Rear Interconnect — 00 ©; Rear edge connector
pins 27A and 28A.
Amplitude Range (Tolerance Disabled) — 0 mV
t0 9999 mV £(0.05% +0.1 mV): p-p squarewave
amplitude.
Ampiitude Range (Tolerance Enabled) — 0 mV
09999 mV +(05% +0.1 mV) + Tolerance read-
ing; p-p squarewave amplitude.
Resolution — 0.1 mV.
Risetime — >1 us.
Frequency — NTSC, PAL-M, 270 Hz nominal;
PAL, SECAM, 275 Hz nominal.

ENVIRONMENTAL
Normal Operating Temperature — +15°C to
+35°C.
Operating Temperature Range — 0°C to +50°C.
Weights — Net: 1.4 kg, (30 Ib). Net Shipping:
45 kg, (100 Ib).

ORDERING INFORMATION
Video Amplitude Calibration Fixture —
Order 067-0916-00.

Includes: (£0.025%;) 75 @ Terminator (011-0102-01);
0.06% attenuator {011-0134-00}); subcarrier harmonic
rejection filter (015-0407-00); manual.

OPTIONAL ACCESSORY
Low lLoss Cable 72 inch 75 Q — Order 012-0159-01.
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~ MAINTENANCE EQUIPMENT

Peak-To-Peak Detector

NBS-Traceable Frequency Response
Standard

Ultra Flat Response

Detector Amplifier Corrects Detector
Diode Gain and Offset Errors

The 015-0408-00 Detector Amplifier, combined
with a 015-0413-00 Detector Head, comprise
an NBS-traceable peak-to-peak detector
system for baseband video frequency
response testing. This system allows precise
comparison of sinewave amplitudes at fre-
quencies throughout the video spectrum.
Typical response is accurate to as low as
+0.02% (+0.002 dB).

The frequency response of an analog gen-
erator may be calibrated using the peak-to-
peak detector system as a transfer standard.
The generator may then be used as a fre-
guency response transfer standard to calibrate
frequency response and chrominance-
luminance gain of test equipment such as
waveform monitors and vectorscopes.

A second detector head may be ordered for
differential measurements.

CHARACTERISTICS
Input Signal Range — 0.25 V to 1.0V p-p.

Envelope Gain Unit — +0.1% for 1% signal
change.

Input Impedance — 75 Q.
Frequency Response

Frequency | Peformance Supplemental
Requirements Information
Typical Transfer
Response Uncertainties
TEK NBS
25 kHz +0.1. -0.7% +0, —-0.25% | +0.05% | £0.019%
50 kHz +0.1, -03% +0. -0.1% +005% | +0.02%
100 kHz +01% +005% +0.05% | +0.02%
200 kHz +0.1% +0.02% +0.05% | +005%
500 kHz +0.10% E +005% "7
TMHz | £00% e | 2005% | Lue e
(Reference)
2 MHz +0.1% +002% +0.05% | +0.1%
5 MHz +0.1% +0.02% +0.05% | +0.1%
10 Mbz +0.15% +0.05% +0.05% | +01%
20 MHz +0.29% +0.1% +0.05% | +0.2%
30 MHz +05% +0.200 +0.1% | £0.2%
50 MHz | £2.000 | +1.0% +02% | +05%

ORDERING INFORMATION
Peak-to-Peak Detector — Order 015:0408-00.

includes: Detector head and data sheet with NBS-
traceability curves {015-0413-00); 72 inch low loss 75 @
cable (012-0159-01); manual

OPTIONAL ACCESSORY
Extra Detector Head (For differential measurements} —
Order 015-0413-00.
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 MAINTENANCE EQUIPMENT

Digital Sweep Generator

Digitally Derived Sweep Signal

10 bit Digital Data for Use with
1900-Series Digital Test Signal
Generators to Reconstruct Analog
sweep

Frequency Bange 55.9 kHz to 7.16 MHz
Field Sweep or (Manually Adjustabie) CW

The Digital Sweep Generator provides 10 bit,
1431818 MHz, digital data words derived
from a cosine lookup table, The output signal
sweeps from 559 kHz to 7.16 MHz in each
field with high spectral purity and amplitude
accuracy when used with the DAC in a 1900
Series generator. A front panel connector pro-
vides SMPTE™ compatible balanced eci
data. Data is continuous through blanking so
that it can be used with noncomposite video
detectors. Sync and burst may be inserted by
a 1900 Series generator using the blanking
output on the DSG if desired. The Digital
Sweep Generator may be locked to a 1900
Series generator using TRS and clock out-
puts from the 1900 Series generator. Alter-
natively, the 1900 Series generator may be
genlocked to the black burst output from the
sync generator in the Digital Sweep Genera-
tor. A separate marker output provides
identification of 1 MHz intervals, as well as
358 MHz and 4.43 MHz, during the sweep.

The Digital Sweep Generator is enclosed in
a single wide TM 500 package. The front
panel includes an LED power indicator, two
25-pin digital data connectors, three BNC
connectors for blanking, markers, and black
burst outputs, and one variable control to
manually set CW frequencies. Digital inter-
faces of the DSG conform to the signal levels,
clock rate and pinout of the proposed SMPTE
standard.

When the Digital Sweep Generator is used in
conjunction with a 1900 and an 015-0408-00
peak-to-peak detector (included accessory),
it will provide an NBS-traceable analog fre-
quency response standard and completes
an effort to provide NBS-traceable perfor-
mance verification of Tektronix television
generators, waveform monitors, and other
television equipment.

"' The proposed SMPTE standard "Digital Format for a Parallel
Interface (System M/NTSC)." draft of July, 1979.
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CHARACTERISTICS
Digital Sweep Output
Frequency Range — 5593 kHz to 7.159 MHz in
5583 kHz increments; Field Sweep, or CW digital
data.
Format — SMPTE Standard paralle! 10 bit signal.
Sample Clock Frequency — 1431318 MHz
(4 Fsc) £100 Hz; also accepts external 14.3 MHz
clock from 1900.
Blanking — Vertical: 22 lines to 23 lines. Horizon-
tal: 108 ps.
Markers
1V at 1.006747 MHz.
1V at 2013494 MHz.
1V at 3020241 MHz.
05V at 3579545 MHz.
1V at 4026988 MHz.
05V at 4418501 MHz.
1V at 4977805 MHz.
1V at 5984552 MHz.
Marker frequencies are muitiples of 5593 kHz.

ENVIRONMENTAL
Temperature Range — Operating: 0°C to +50°C.
Nonoperating: —40°C to +65°C.
Altitude — Operating: To 4,752 m (15,000 feet).
Nonoperating: To 15,240 m (50,000 feet).
Weights — Net: 0.6 kg (1.3 Ib). Net Shipping:
1.3 kg (2.8 Ib).

ORDERING INFORMATION
Digital Sweep Generator — Order 067-1011-00.

inciudes: P-p detector (015-0408-00); ECL data cable
assemblies (175-3671-00); 72 inch low loss 75 @ cable
(012-0159-01); manual.

OPTIONAL ACCESSORY
Detector head — Order 015-0413-00,
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TEK

Test Modul: >r

High Quality Double-Sideband Modulator

Available in Five rsions Covering
Systems M, |, B, and G

RF Output is -25 dBm +3 dB
IF Output is —24 dBm +3 dB

Separate Video and Aural Carrier Level
Controls

Group Delay Precorrection Systems M,
B, and G

The 1450 Series Test Modulator is used to test
atelevision demodulator plus down converter
(system) or the television demodulator alone.
Test modulators are available for four CCIR
Systems and three visual IF Carrier Systems.
The Test Modulator converts baseband video
frequencies to a specified IF or RF. The aural
carrier is below the visual carrier frequency
at the IF output and above the visual carrier
at the RF output.

Group delay pre-correction and sound
pre-emphasis switches are front panel
mounted. The RF and IF outputs provide
double-sideband modulated signals of high
quality. State-of-the-art circuitry is used to
achieve high accuracy and stability. The test
modulator needs very little maintenance or
recalibration.

ORDERING {FORMATION

TESTM JULATORS

Test Modulator (37 MHz for 1450-1) —

Order 067-0886-01.

Test Modulator (388 MHz for 1450-2) —

Order 067-0886-02.

Test Modulator (45.75 MHz far 1450-1) —

Order 067-0886-03.

Test Modulator (389 MHz for 1450-2) —

Order 067-0886-04.

Test Modulator (38.9 MHz for 1450-3) —

Order 067-0886-05.

Extender Cabie (for TDC/1450-1, -2, -3) —

Order 067-0899-00,

Other Calibration Fixtures for Tektronix Television
Products.

ORDERING FORMATION
Diagnostic Prom — Order 067-0964-00.
Pattern Generator — Order 067-1039-00.

Tektronix Calibration Fixtures (067-XXX-0X part numbers) are
designed for calibration and verification of specific products.
Some fixtures may not be supported at the same level as
standard Tektronix products. Your local Tektronix sales office
can advise you regarding availability and support.
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~ TELEVISION ACCESSORIES

ADAPTORS

XL LL

BNC Male — From Left to Right
Order Part No

—to UHF Female 103-0032-00
—to GR 017-0064-00
—to N Female 103-0058-00
—to Binding Post 103-0033-00
—to Dual Binding Post 103-0035-00
—to F Female (Not Shown) 103-0126-00

BNC Female — From Left to Right
Order Part No.

—to UHF Male 103-0015-00
—to GR 017-0063-00
—to N Male 103-0045-00
—to EZ Clip Leads (Not Shown) 013-0076-01
—to Aliigator Clip Leads 013-0076-00
—to Dual Banana (Not Shown) 103-0090-00
—to F Male (Not Shown) 103-0158-00
—to UHF Male (Not Shown) 103-0015-00
—to SMA Male (Not Shown) 015-1018-00

BNC to BNC

Order Part No,

—Female to Female 103-0028-00
—Male to Male 103-0029-00
—T 103-0030-00
—Elbow, Male to Female 103-0031-00
BNC CABLES

Coaxial

Order Part No.
50, 10in 012-0208-00
509, 181in 012-0076-00
50 £, 18 in, Male to Femaie 012-0104-00
50 Q, 36 in, Precision 012-0482-00
50Q, 42in 012-0057-01
509, 72in 012-0113-00
75 Q, RG59, 42 in 012-0074-00
75Q,72in 012-0113-01
75 Q, 300 in (25 ft) 012-0157-00
75 Q, Belden 8281, (72 in) 012-0159-01
75 2, Belden 8281, (42 in) 012-0159-00

MISC. INTERCONNECT CABLES
Order Part No.

110S to 110RC, 6 ft 174-0201-00
1910 to RCU, 6 ft 012-0108-00
1910 to RCU, 22 ft 012-0251-00
118AS to 118RC, 4 it 012-1133-00
1440 to RCU/RMU, 6 ft 174-0201-00
172010 1730, 12in 174-0183-00
172010 1730, 18 in 174-0183-01

TERMINATIONS, ATTENUATORS

75 Q termination, accuracy measured at dc.
Return loss is =52 dB, dc to 10 MHz.

Order Part No.

BNC, End Line, 75 +£0.2% 011-0102-00
BNC, End Line, 750 +0.025% 011-0102-01
BNC, Feed-Through, 75 Q@ +0.2% 011-0103-02
50 Q to 75 @ Minimum Loss Attenuator

—DC Coupled 011-0057-01
—AC Coupled 011-0112-00
50 Q, 2.5X Attenuator 011-0076-02
50 Q, 2X Attenuator 011-0069-02
50 ©, 5X Attenuator 011-0060-02
50 €, 10X Attenuator 011-0058-02
75 ©, 10X Attenautor 011-0061-00
DC Biock, BNC 015-0221-00

NOISE MEASUREMENT FILTERS
Order Part No.

Low Pass 4.2 MHz (525/60) 015-0212-00
Low Pass 50 MHz 015-0213-00
Low Pass 6.0 MHz 625/50 015-0220-00

CCIR recommendation 568 — Provides for measuring
signai-to-weighted random noise on all international
transmissions (both 525/60 and 625/50) with a 5.0 MHz
low pass filter and a unified noise weighting filter.

Unified Noise Weighting Network 015-0283-00
Noise Weighting 4.2 MHz (525/60) 015-0214-00
Noise Weighting 5.0 MHz (625/50) 015-0215-00

OTHER FILTERS
Order Part No.
75 (3 X5 Chroma Step Up Termination

—for 520A, 1780R 011-0100-01
—for 521A, 1781R 011-0109-00
75 X2 Chroma Step Up Termination

—for 521, 521A, 1781R 011-0108-01
250 kHz Low Pass Filter 105-0352-00
Subcarrier Harmonic Rejection Filter  015-0407-00
Video Staircase Differentiator 015-0154-00
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CAMERAS

C-4 Camera
Includes: Body. Pistol Grip (122-0901-00); hood
(122-0894-01); operator manual (070-5000-01).

C-5C Camera
Includes: Adaptor hood (016-0357-01); flash unit
(016-0642-02): instruction manual (070-2824-00}.

C-7 Camera with Flash

Includes: Adaptor hood (016-0357-01); print holding
chamber (122-1039-00); circuit board covers for 0.67 mag
(200-3074-00); for 0.87 mag (200-3031-00); operator
manual (070-5127-00).

C-30BP Camera

Includes: Polarcid pack fim back (122-0752-02), split-
image focus plate (387-0893-02); mounting adaptor
(0168-0306-01); instruction manual {070-2825-00).

Option 01 — Expanded Field of View

Includes: Same as C-30BP except it comes with
016-0269-03 mounting adaptor instead, plus corrector
lens (352-0341-01).

C-53P Camera

includes; Mounting adaptor for all 7000, 5000, and small
600 Series (016-0249-08);, camera visor (337-0411-02);
Polaroid film back (122-0926-02) with a focus plate
(387-0893-02); instruction manual (070-1011-03).

C-59AP Camera

Includes: Mounting adaptor for all 7000, 5000, and small
600 Series (016-0249-08); camera visor (337-0411-02);
Graflock film back (122-0931-01) with integral focusing
screen; instruction manual (070-3632-00).

(P denotes that the camera has a 3 in. x 4 in. pack film back.
All models include Polaroid pack film back.)

CAMERA ADAPTERS
Order Part Na.

C4

—to 528A, 1420 Series 122-0895-01

—to 1700 Series, WFM300A, 760 122-0894-01

C5C, C7

—to 528A, 1420 Series 016-0357-01

—to 1700 Series, WFM300A, 760 016-0359-01

C5, C53, C59AP, C27, C28

—1o 520A Serigs 016-0295-01

—to 1480 Series 016-0342-00

—to 528A, 1420 Series 016-0249-06

—to 529 016-0224-01

C30BP, C31BP

—to 528A, 1420 Series 016-0248-02

—to 1700 Series, WFM300A, 760 016-0269-03
155
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CESSORIES

MISC. CONVERSION KITS
(continued)
Order Part No.

TSG Series Instruments
Option 1, Color Bars, 1D and Audio Tone Kit

—for TSG170A and SPG170A TVGFO1
—for TSG271 and SPG271 TVGFO2
Ten Bit Signal PROM Kit

—for TSG422 TVGF03
10.9 usec Horizontal Blanking Kit

—for TSG170A 040-1298-00
—for SPG170A 040-1299-00
Power Cord,, Snap Lock Adapter Kit

Snap Lock Adapter Kits are compatible

with most Tektronix Television instruments

introduced after 1984

—for North American 040-1185-00
—for Europe 040-1186-00
VM700 Series Instruments
Cabinet-to-Rackmount Kit VM7FR1
Rackmount-to-Cabinet Kit VM7ECH

TEST ACCESSORIES
Order Part No,
Extender Boards/Cables

—for use with 1740 670-7980-00
—for use with 1740, 1750, WFM300A  670-7981-00
—for use with 1410, 1411, 1412 670-4441-02
—for use with TDC, TDC1, TDC2 067-08938-00
—for use with 1450-1, 1450-2, 1450-3  670-5034-00
—for use with 1108, 118AS 670-7754-00
—for use with 1750, TSG6/16/26 067-0709-00
—for use with 1780, 1781 016-1011-00
—for use with TM500/TM5000

Compatible Instruments 087-0645-02
Connector Plugs
9 pin, D, Male 131-1007-00
9 pin, D, Female 131-1006-00
9 pin, D, Cover 200-1170-00
15 pin, D, Male 131-0459-00
15 pin, D, Female 131-0458-00
15 pin, D, Cover 200-1666-00
24 pin, Male 131-2180-00
24 pin, Female 131-0346-01
25 pin, D, Male 131-0569-C0
25 pin, D, Female 131-0570-00
25 pin, D, Cover 200-1667-00
36 pin, Male 131-0293-00
36 pin, Female 131-0284-00
Miscellaneous
BNC “T” Cable Assembly 067-0525-02
Accessory Housing 011-0081-00

TELEVISION

75 Q RETURN LOSS BRIDGE

This Return Loss Bridge is compact and rugged.
it features passive components and simple con-
struction. i is designed to measure impedance
errorsin a 75 @ system in terms of return loss, using
a wide-band, high-gain differential amplifier and
oscilloscope (Tektronix 7A13/7000 Series) as the
error detector. The Tektronix 011-0103-00 and
011-0103-01 are 75 2, 0.2% double-ended termina-
tion resistors supplied as removable bridge arms.
Two maiched coax cables extend the bridge arms
and are permanently attached to the bridge. Either
or both bridge arms can be disconnected for max-
imum flexibility, during calibration and in making
measurements.

The bridge can be driven by a number of different
sources such as TV test signals, squarewaves,
sinewaves, sin? pulses, multiburst, swept fre-
qguency sinewaves. With the Return Loss Bridge
coupled to the differential amplifier and
oscilloscope, a television test signal such as the
multi-burst can be used to measure impedance er-
rors over the complete video spectrum with a
single measurement.

CHARACTERISTICS
Return Loss — =54 dB, dc to 10 MHz.
Maximum Input Voltage — 6 V RMS (6 V RMS,
dcto 1.2 MHz decreasing to 0.7 V RMS at 10 MHz
when used with 7A13).
Return Loss Bridge — Order 015-0143-00
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SERVICE TEK NOTES

Tektronix makes periodic technical information
about its products available to customers that have
elected to maintain their own Tekironix products.
The information contains hints about maintenance
techniques, product upgrades and product
applications.
This information is published quarterly, is free of
charge, and can be obtained by making a request
for SERVICE TEK NOTES through your local
Tektronix Sales Engineer.
SERVICE TEK NOTES can also be obtained by
contacting the editor directly at:

Tektronix, Inc.

Del. Sta. 94-887

P.O. Box 4600

Beaverton, OR 97076-9958
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" UNMATCHED VALUE IN SERVICE

QUALITY SERVICE OFFERINGS FOR YOUR
TEKTRONIX TELEVISION PRODUCT

Full Spectrum of Support

Our calibration and repair services provide
you with a full spectrum of support for your
Tektronix Television product. We believe you
should be able to choose the services you
need. For this reason, we have divided our
offerings into categories: calibration, reparr,
a combination of both, or additional services
such as time-and-material, and instrument
repair. You choose how much and what type
of coverage you want.

Warranty Coverage

Every new serialized Tektronix product is war-
ranted against defects. Depending on the
product, this warranty period ranges from
three months to three years.

Calibration Services

Whatever your calibration needs, Tektronix
has an offering to match. With three plans to
choose from, you can receive calibration,
overnight service, test data, wet washes, and
cosmetic services. NBS traceability is avail-
able on request.

* Agrecmenl
Cal-Plus
(AC3)

Firm Price
Gal-Plus
cy)
" Agreement
Firm Price
Firm Price Calibration
Cal Verification €2
(€N
Galibration Services

» On-site only « Customer’s choice, « Full, lailared

calibration
» Optional lest data,
additional charge
» Recall service
* Wet wash as needed
« Cosmetic sarvice as
neaded
* One scheduled
cal per year
* Additional cals
available

» Front-panel in-house or on-site
adjustments
+ Passifail results
.c o p
label « Internal adjustments
+ External cleaning « NBS traceability at
no additional charge
« Minor casmetic
service
* One scheduled
cal per year
* Additional cals
available

for most products
- Overnight service, if

Repair Services

Depending on the service level, repair
services include parts, performance testing,
cosmetic repair, CRT and system accessories
repair, and custorm modifications.

158

Calibration and Repair Services

Get the best service possible when you
purchase an offering which includes both
calibration and repair services. Often when
an instrument needs repairs, it also needs a
calibration. Our three combination calibration
and repair offerings make it economical and
efficient for us to perform both tasks at once.

Additional

Services

* Agreement
Repan
(AR)
Fum Price
Firm Price Repair
Limited Repair (R2)

(R

* Agreement
Gal-Plus/
Repair (AC3R}

Firm Price
Gal-Plus/Aepair
(C3R)

* Agreement
Cal/Repair

(AC2R}

Firm Price
Gal/Repair
(C2R) 1

Firm Price
Cal/Update-Plus
(C3U +)

Calibration & Repair Services

« Calibration (C3)
+ Reparr (R2)

« In-house only

* Minor cosmetic

« Cafibration (C2)
~ Repair (R2)
* In-hause only

* One scheduled G2

+ Calibration (C3)

* Repair lo full
functionality

« Installation of Tek-
designed reliability
mods (updates)

» All nacessary parts
(CRT optional)

* Qre full year of
remedial coverage

cal per year

* Additional cals
available

* Full repair, CRT
aptional

* Minar cosmetic
service

service
* Wet wash as needed

* One scheduled C3
cal per year

* Additional cals
available

* Full repair. CRT
optional

* Minor cosmetic
service

Repair Services

« Time & material
services

« Calibration, repair of
obsolele or abused

+ Isolate and repair two
unrelated tailures
* All necessary parts
(some exceptions)
« Reliability mods
* Performance tested
+ Mini-fee applies
+ Minor casmetic
service
* Full repair,
CRT optional

» Isolate and repair a
single failure

* Parts credit up 1o $50

* Repair verification
products

« Probe repair

* Instrumant wash

Additional Services

If your product is more than nine years old or
does not qualify for coverage under a service
agreement, you can choose time-and-
material coverage. In addition to repairing
your product, we can replace your CRT or
system accessories.

Tektronix Maintenance Agreements

A Tektronix Maintenance Agreement pro-
vides you with more than one, two or three
years of service coverage. It gives you
improved product uptime, tighter control
over your costs, priority service, and reduced
paperwork.

Tektronix Warranty Plus

Extend your instrument repair coverage with
a Warranty Plus agreement available at time
of purchase. This offering allows you to
establish up-front operating costs for 1, 2, or
3 years.
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Service Commitment

Every maintenance agreement comes with a
commitment from Tektronix. A commitment
to thoroughly examine and replace marginal
parts before they fail, to quickly respond to
your service needs, and fo provide you with
engineering updates when they are released.

Tektronix’ service commitment begins as
s00n as your product is shipped, and con-
tinues for the life of your product.

Not only are our repairs warranted for 90
days, but we maintain an extensive inventory
of replacement parts and components, con-
tinually train our Service Technicians and use
the latest diagnaostic and test techniques to
quickly analyze and repair your products.
With over forty years of experience, Tektronix
knows how to keep your products operating
at optimum performance.

Nationwide Network of Service Centers
Contact your Tektronix Sales Representative
or local Service Center for more information
on Tekironix service, maintenance agreements
and offerings. Sales and Service Centers that
specialize in Television Products are high-
lighted on the US Sales Office listing in this
catalog.

Tek Service:
Keep good
thing going.
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~ WARRANTIES

HARDWARE WARRANTY SUMMARY

Tektronix warrants to its Custormners 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
products without charge for parts and labor or will provide a replacement in
exchange for the defective products.

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 ser-
vice 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 responsible for packaging and shipping
the defective product to the service center designated by Tektronix, with
shipping charges prepaid. Tekironix shall pay for the return 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 returned to any other location. The
locations at which the services will be provided for different categories of prod-
ucts 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 furnish service under this warranty a) to repair
damage resulting from attempts by personnel other than Tektronix represen-
tatives to install, repair or service the product; b) tc repair damage resulting
from improper use or connection to incompatible equipment; or ¢) to service
a product that has been modified or integrated with other products 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 AND ITS VENDORS DISCLAIM ANY IMPLIED
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. TEKTRONIX” RESPONSIBILITY TO REPAIR OR REPLACE
A DEFECTIVE PRODUCT iS THE SOLE AND EXCLUSIVE REMEDY
PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY.
TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY
INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES
IRRESPECTIVE OF WHETHER TEKTRONIX HAS ADVANCE NOTICE OF
THE POSSIBILITY OF SUCH DAMAGES.

PRODUCT CATEGORIES

WARRANTY PERIOD SERVICE LOCATION

Oscilloscopes {except 7250 and 2200, 2300. 2400 Series); TM 500/TM 5000
Series; Communications Network Analyzers (except 834, 835, 836), Logic
Analyzers (except 9200 Series and LV Series); Spectrum Analyzers (except 3052);
Television Products (except 1980 and 650 Series); Waveform Digitizers: Curve
Tracers; Photometers/Radiometers; Cameras; Carts (except K217S, K318);
Probes; CRTs; Isolators; Test System Interface Series; PEP Systems Controliers;
Personal Test Systems

1 year from date of shipment

Service Center designated by Tektronix

Oscilloscopes: 2200 (except 2205), 2300, 2400 Series, Communications Net-
work Analyzers: 834, 835, 836; Television Products; 650 Series

3 years from date of shipment

Service Center designated by Tekironix

Monitors: 6068, 608, 620, 634

All 4000 Series: Graphics Workstations, Color Graphics Terminals (except those
listed below), Color Graphics Output Systems, Graphics Tablets; Monitors:
GMAZ201; 4041 Controller; Microprocessor Development Products (except

V systems, MV Systems); Spectrum Analyzers: 3052; Television Products: 1980:
Logic Analyzers: 9200 Series, LV Series

3 months, except 1 year from date of
shipment for CRT

3 months, except 1 year from date of
shipment for CRT

Service Center designated by Tektronix

Customer's site if within normal on-site
service area

Color Graphics Terminals: 4205, 4207, 4208, 4209; Graphics Netstation: 4211;
Oscilloscopes: 7250

1 year from date of shipment

Customer’s site if within normal on-site
service area

Custom Test Systems; Semiconductor Test Systems: Microprocessor Development
Products: V Systems, MV Systems

3 months, except 1 year for CRT, beginning on
the date of installation by Tektronix, or one month
from date of shipment, whichever is earlier

Customer’s site if within normal on-site
service area

Parts, Assemblies, Supplies and Test Fixtures: All 9-digit part numbered items
except Probes, CRTs: K217, K318

3 months from date of shipment

Service Center designated by Tekironix

Service

3 months from date of shipment or date of
completion if performed on-site

Location where original 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 objectives and to assist in
financial planning.

Credit accommodations must be arranged with
Tektronix’ Credit Depariment. 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,
Tekironix may refuse to ship unless it receives payment

in advance, or at its option, payment upon delivery of
equipment. Businesses established 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 following 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 available on the
same single payment basis as standard terms. Since the

caost of extended terms is not included in catalog prices,
a service 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 © 1989, 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; FAX: (503) 627-4486; TLX: 151754; TWX: (910) 467-8708; Subsidiaries and distributors worldwide.
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ACTIVE VIDEO LINES

All video lines not occurring in the vertical
blanking signal.

APL

The average signal level, with respect to
blanking level, during the active picture scan-
ning time expressed as a percentage of dif-
ference between blanking and reference
white (IEEE Def).

BACK PORCH

That portion of the composite video signal
lying between the trailing edge of the horizon-
tal sync pulse and the trailing edge of the
horizontal blanking pulse.

BLANKING LEVEL

The level of the composite picture signal
separating the range containing picture infor-
mation from the range containing synchroniz-
ing information (IEEE Def).

BREEZEWAY

The portion of the back porch between the
trailing edge of the sync pulse and the start
of the color burst.

BTSC MULTICHANNEL SOUND

Multichannel (stereo) television system used
in the United States (Broadcast Television
Systems Committee).

BURST FLAG

A keying or gating signal used in forming the
color burst from a chrominance subcarrier
source (IEEE Def).

B-Y
A color difference signal obtained by sub-
tracting the luminance signal from the blue

camera signal. It is ploted on the 0° to 180°
axis of a vector diagram.

CHROMINANCE SIGNAL

That portion of the color television signal con-
taining the color information (STOC Def).

COLOR BAR

A test signal, typically containing six basic
colors: yellow, cyan, green, magenta, red,
and blue — used to check the chrominance
functions of color TV systems.

COLOR BURST

In color systems, a burst of subcarrier fre-
quency located on the back porch of the
composite video signal. This serves as a col-
or synchronizing signal to establish a fre-
quency and phase reference for the
chrominance signal.
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COLOR GAMUT

The entire range of values a component
signal or combination of component signals
may take on that are reproducible at the
display device. Some component formats are
interdependent (Y, R-Y, and B-Y) and the valid
color gamut cannot be evaluated by looking
at a single component alone.

COLOR SUBCARRIER

In color systems, the carrier signal whose
modulation sidebands are added to the
monochrome signals to convey color
information.

COMPONENT

The fundamental electrical signal for produc-
ing video images. Three of these signals are
needed for color video and the term com-
ponent is used to indicate one considered
alone. The signals may be in digital or analog
form. They may be in the combination of Red,
Green and Blue or they may be in some other
form such as Luminance, R-Y, and B-Y. In
general the RBG signals can be arithmetically
combined into any three components and
decoded at the display device into the RGB
components necessary to make the color
picture.

COMPOSITE BLANKING

The complete television blanking signal,
composed of both line rate and field rate
blanking signals (see also Line Blanking and
Field Blanking).

COMPOSITE SYNC

The combined line and field rate synchroniz-
ing pulses (including field equalizing pulses).
COMPOSITE VIDEO

The color picture signal plus blanking and all
synchronizing signals (STOC Def).
CONVERGENCE

In color television, the meeting or crossing of
the three electron beams at the phosphor
screen.

CROSSHATCH

A test pattern consisting of vertical and
horizontal lines used for converging color
monitors and cameras.

DIFFERENTIAL GAIN

The difference in output amplitude (express-
ed in percent or dB) of a small high frequen-
cy sinewave signal at two stated levels of a low
frequency signal on which it is superimposed
(IEEE Def).
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DIFFERENTIAL PHASE

The difference in output phase of a small high
frequency sinewave signal at two stated levels
of a low frequency signal on which it is super-
imposed (IEEE Def).

EIA

An abbreviation for Electronic Industries
Association.

EQUALIZING PULSES

Pulses of one half the width of the horizontal
sync pulses transmitted at twice the rate of the
horizontal sync pulses during the portions of
the vertical blanking interval immediately
preceding and following the vertical sync
pulse. These puises cause the vertical deflec-
tion to start at the same time in each interval,
and also keep the horziontal sweep circuits
in step during the portions of the vertical
blanking interval immediately preceding and
following the vertical sync pulse.

FIELD

One of the two (or more) equal parts of infor-
mation in which a frame is divided in interface
scanning.

FIELD BLANKING

The blanking signals occurring at the end of
each field used to make the vertical retrace
invisible. Also called vertical blanking.

FIELD FREQUENCY

The number of complete fields scanned per
second.

FRAME

One complete picture consisting of two (or
more) fields of interlaced scanning lines.

FRONT PORCH

That portion of the composite picture signal
lying between the leading edge of the hori-
zontal blanking pulse and the leading edge
of the corresponding horizontal sync pulse.

H RATE

The number of complete horizontal lines,
including trace and retrace, scanned per
second.

HORIZONTAL DRIVE

A pulse at horizontal rate used in TV cameras.
Its leading edge is coincident with the leading
edge of the horizontal blanking pulse, and the
trailing edge is coincident with the trailing
edge of the horziontal sync pulse (NTSC
only).
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HUE

The attribute of color perception that deter-
mines whether the color is red, yellow, green,
blue, etc.

IRE

An abbreviation for Institute of Radio Engi-
neers. An “IRE” unit is 1% of the voltage from
bianking to peak white in the video signal.

IRE SCALE

An oscilloscope scale that applies to com-
posite video levels. Typically there are 140 IRE
units in one volt (1 IRE = 7.14 mV).

-, W,Q, B

AN NTSC test signal used to check television
broadcast equipment. It consists of a —I
signal followed by a white bar, then a Q signal
and a black level on each line.

LINE BLANKING

The blanking signal at the end of each hori-
zontal scanning line. Used to make the hori-
zontal retrace invisible. Also called horizontal
blanking.

LINE FREQUENCY

The number of horizontal scans per second,
normally 15,734.26 times per second for
NTSC color systems,

LISSAJOUS PATTERN

The looping patterns generated by a CRT
spot when the horizontal (X) and vertical (Y)
deflection are sinusoids. These patterns are
very useful for evaluating the delay or phase
of two sinusoids of the same frequency. A
more general definition would allow XY
deflection with more complex signals such as
video components. The resulting Lissajous
patterns would then be very useful for
evaluating the interdependence of the signals
as required for color gamut measurements.

LUMINANCE

The amount of light intensity perceived by the
eye as brightness (referred to as “'Y™).

NTSC

National Television Systems Committee. An
industry-wide engineering group which, dur-
ing 1950-1953, developed the color tefevision
specifications now established in the United
States.

PRO

Professional channel in the BTSC system
used for data or voice communications.
QUADRATURE COMPONENT

The measure of change in visual carrier
phase resulting from a change in video level,
R-Y

A color difference signal obtained by subtrac-
ting the luminance signal from the red
camera signal. It is plotted on the 90° to 270°
axis of a vector diagram.

SAP

Second Audio Program channel in the BTSC
system. Normally used for a second
language.

SATURATION

Indicates to what degree a color is not diluted
by white light.

SETUP

The separation in level between blanking and
reference black levels.

STAIRCASE

A video test signal containing several steps
at increasing luminance levels. The staircase
signal is usually amplitude modulated by a
subcarrier frequency and is useful for check-
ing amplitude and phase linearities in video
systemns.
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SYNC

An abbreviation for “‘synchronization,” *‘syn-
chronizing,” etc. Applies to synchronization
signals, or timing pulses, which lock the elec-
tron beam of the picture monitors in step,
both horizontally and vertically, with the elec-
tron beam of the pickup tube. The color sync
signal (NTSC) is known as the color burst.

TIME CODE

A digital or binary code used to label each
frame of a video signal. This is very useful for
editing the video since the time code is in the
form of hours, minutes, seconds and frames.

TIME CODE SYNC WORD

A binary word that is used to synchronize the
time code decoder or reader for proper iden-
tification of the data words. This sync word is
visible on an oscilloscope display of audio
time code as a fine structure band about
5 usec in duration at the end of the video
frame,

VERTICAL BLANKING INTERVAL

The blanking portion at the beginning of each
field. It contains the equalizing pulses, the
vertical sync pulses and VITS (if desired).

VITS

Vertical interval Test Signal. A signal that may
be included during the vertical blanking
interval to permit on-the-air testing of the
video system.
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US.SALES AND SERVICE OFFICES

TEK

For our customers' convenience, Tektronix employs a group of select sales managers who specialize in the require-
ments of the television industry.

Located in key offices throughout the United States, they are available to assist you with additiona
form of literature, demonstrations, or educational seminars.

See the highlighted = television offices listed below to locate the Tektronix Television Sales Manager nearest you.

formation in the

ALABAMA

Huntsville

Jim Edwards

TV Sales Manager

4900 Corporate Drive Suite H
Huntsville 35805

Phone: (205) 830-9212

FAX: (205) 837-2666

ALASKA
{Served by the Seaitle, Washington field
office)

ARIZONA
Phoenix
3015 S. 48th Street, Suite 100
Tempe 85282
Phone: (602) 438-1011
FAX: (602) 437-9210
Mailing Address:
P.O. Box 29540
Phoenix 85038
Tucson Area:

(602) 298-4860

ARKANSAS
(Served by the Oklahoma City, Oklahoma
Field Office)

CALIFORNIA

Concord

John Nielsen

TV Sales Manager

3451 Vincent Road

Pleasant Hill 94523

Phone: (415) 932-4949

From Oakland/San Francisco:
(415) 254-5353

From Sacramento: (916) 447-5072

From Fremont/Milpitas: (415) 490-7067

From Livermore: (415) 449-5176

FAX: (415) 932-8596

Mailing Address:

P.O. Box 4040

Concord 94524-2040

Manhattan Beach

3601 Aviation Blvd., Suite 1200

Manhattan Beach, 890266

Phone: (213) 643-6605

FAX: (213) 643-9439

162

* lrvine
Chris Davies
TV Sales Manager
17052 Jamboree Blvd.
Irvine 92714
Phone: (714) 660-8080
TELEFAX: (GP 1) (714) 660-8080 X311
FAX: (714) 474-1490
Mailing Address:
P.O. Box 19523
Irvine 92713

= Los Angeles
Tom Weems
TV Sales Manager
21300 Erwin Street
Service Center:
21220 Erwin Street
Woodland Hills 91367
Phone: (818) 999-1711
FAX: (818) 340-9840
Mailing Address:
P.O. Box 8500
Wood!and Hills 91365
San Diego
5770 Ruffin Road
San Diego 92123
Phone: (619) 292-7330
FAX: (619) 292-7864
Santa Clara
3003 Bunker Hill Lane
P.0O. Box 58086
Santa Clara 95052-8086
Phone: (408) 496-0800
TELEFAX: (GP 1) (408) 496-0800 X137
FAX: (408) 988-6051

COLORADO

+ Denver
John Kelley
TV Region Sales Manager
393 Inverness Drive South
Englewood 80112
Phone: (303) 799-1000
Telex: (Infocom) 45-4455
FAX: (303) 790-4754
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CONNECTIC!

Milford

40 Commerce Park Road
Milford 06460

Phone: (203) 877-1494
FAX: (203) 877-7201

DELAWARE

{Served by the Baltimore, Maryland and
Philadelphia, Pennsylvania field offices)
DISTRICT OF COLUMBIA

(See MARYLAND)

FLORIDA

Fort Lauderdale

2003 N.W. 62nd Street, Suite 102

(known as) Cypress Creek Road

Fort Lauderdale 33309

Phone: (305) 771-9700

From Miami: (305) 947-6053

Also serves Pu 3 Rico and
U.S. Virgin Islands

Orlando

Dave Walters

TV Sales Manager

12051 Corporate Blvd.

Orlando 32817

Phone: (407) 249-1600

From the Cape Canaveral Area:
(407) 636-0343

FAX: (407) 277 23

Pensacola

4700 Bayou Blvd.. Bidg. 1

Pensacola 325(

Phone: (904) 476-1897

GEORGIA

Atlanta

Paul Hogan

TV Sales Manager
Technology Park/Atlanta
650 Engineerin¢  rive
Norcross 30092

Phone: (404) 449-4770
Mailing Address: P.O. Box 6500
Norcross 30091

FAX: (404) 449-0358
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~ US SALES AND SERVI

*

*

»

HAWAII

Honolulu

Eran Agmon

TV Sales Manager

320 Ward Avenue, Suite 111
Honolulu 96814

Phone: (808) 523-5817
FAX: (808) 523-7595
Hawaii Service Center

3049 Ualena St., Suite 1005
Honoluiu, Hawaii 96819
Phone: (808) 831-0020

IDAHO
(Served by the Seattle, Washington and Salt
Lake City, Utah field offices)

ILLINOIS

Chicago

Mel infanzon

TV Sales Manager

5350 Keystone Court

Rolling Meadows 60008

Phone: (312) 259-7580
TELEFAX: (GP 1) (312) 259-7580
FAX: (312) 259-8388

INDIANA

Indianapolis

Steve Brant

TV Region Sales Manager
Paul Raymond

TV Sales Manager

8751 Wesleyan Road
Indianapolis 46268
Phone: (317) 872-3708
FAX: (317) 875-0661

IOWA
(Served by the Chicago, lllinois and Kansas
City, Kansas field offices)

KANSAS

Kansas City

10513 West 84th Terrace

Lenexa 66214

Phone: (913) 541-0322

FAX: (913) 541-8039

Omaha, Lincoln, Wichita

Enterprise 6537

KENTUCKY

(Served by the Dayton, Ohio; St. Louis,
Missouri; and Indianapolis, Indiana field
offices.

*

LOUISIANA
(Served by the Houston, Texas and Dallas,
Texas field offices)

MAINE
(Served by the Boston, Massachusetts field
office)

MARYLAND
Baltimore

102 Lakefront Dr.
Cockeysville 21030
Phone: (301) 771-6400
FAX: (301) 771-1430
DC

Jim Capps

TV Sales Manager
700 Professional Drive
P.O. Box 6026
Gaithersburg 20877
Phone: {301) 948-7151
FAX: (301) 921-0461

MASSACHUSETTS
Boston

Tom Christenson

TV Sales Manager
482 Bedford Street
Lexington 02173
Phone: (617) 861-6800
FAX: (617) 863-5994

MICHIGAN

Detroit

37890 Interchange Drive
Farmington Hills 48331
Phone: (313) 478-5200
FAX: (313) 478-1521

MINNESOTA

St. Paul

2685 Long Lake Road
Building A

Roseville, Minnesota 55113
Phone: (612) 635-0525
FAX: (612) 635-0716

MISSISSIPPI
(Served by the Huntsville, Tennessee and
Pensacola, Florida field offices)

MISSOURI

St. Louis

1854 Lackland Hill Parkway St.
St. Louis, MO 63146

Phone: (314) 569-1060

FAX: (314) 429-7952

MONTANA
(Served by the Salt Lake City, Utah and
Denver, Colorado field offices)
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*
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NEBRASKA
(Served by the Kansas City, Kansas and
Denver, Colorado field offices)

NEW JERSEY

Woodbridge

John Newton

TV Sales Manager

40 Gill Lane

Woodbridge 07095

Phone: (201) 636-8616
TELEFAX: (GP 1) (201) 636-7234
FAX: (201) 636-7234

NEW MEXICO

Albuquerque

1258 Ortiz Drive, S.E.

Albuguerque 87108

Phone: (505) 265-5541
(800) 284-2127

FAX: (505) 256-0487

NEW YORK

Albany

26 Computer Drive West
Albany 12205

Phone: (518) 458-7291
FAX: (518) 458-7361
Long Isiand

Bhaskar Pant

TV Region Sales Manager
Neil Portnoy

TV Sales Manager

1895 Walt Whitman Road
CS9008

Melville, N.Y. 11747-9008
Phone: (516) 756-9690
From NYC: (718) 835-8010
FAX: (516) 756-9277
Poughkeepsie
Beechwood Office Park
385 South Road
Poughkeepsie 12601
Phone: (914) 454-7540
FAX: (914) 454-7552
Rochester

1160 Pittsford-Victor Road Suite C
Pittsford, 14534

Phone: (716) 383-0070
FAX: (716) 383-0022
Syracuse

Larry Sayer

TV Sales Manager

1 Northern Concourse
North Syracuse 13212
Phone: (315) 455-6661
FAX: 315) 455-2915

163


www.americanradiohistory.com

US SALES AND SERVICE OFFICES

NORTH CAROLINA
Raleigh

2950 Gateway Centre Bivd
Morrisville, 27560

Phone: (819) 481-3800
FAX: (919) 469-8823

NORTH DAKOTA
(Served by the St. Paul, Minnesota field
office)

OHIO

Cleveland

6100 Rockside Woods Blvd., Suite 115
Cleveland 44131
Phone: (216) 447-5050
FAX: (216) 447-5057
Dayton

501 Progress Rd.
Dayton 45449-2396
Phone: (513) 859-3681
FAX: (513) 866-2093

OKLAHOMA

Oklahoma City

4400 Will Rogers Parkway, Suite 220
Oklahoma City 73108

Phone: (405) 943-8127

Oklahoma Wats Only: (800) 522-8196
FAX: (405) 942-6495

OREGON

Portiand

Warren Beals

TV Sales Manager
10220 S.W. Nimbus Drive, Suite K-4 Portland
97223

Phone: (503) 620-9100
FAX: (503) 620-9011
Factory Service Center:
Tektronix Industrial Park
Beaverton 97077
Phone: (503) 642-8600
TWX: (910) 467-8708
TLX: 15-1754

PENNSYLVANIA
Philadelphia

Tom Jordan

TV Region Sales Manager
450 Sentry Parkway

Blue Bell 19422

Phone: (215) 825-6400
FAX: (215) 825-8839
Pittsburgh

Rudy Niznansky

TV Sales Manager

1051 Brinton Road, Suite 300
Pittsburgh 15221

Phone: (412) 244-9800
FAX: (412) 244-1948

*

*

*

*

RHODE ISLAND
(Served by the Boston Field Office)

SOUTH CAROLINA
(Served by the Atlanta, Georgia and Rleigh,
North Carolina field offices)

SOUTH DAKOTA
(Served by the St. Paul field office)

TENNESSEE

Knoxville

9041 Executive Park Drive, Suite 411
Knoxville 37923

Phone: (615) 690-6422

From Oak Ridge: (615) 482-7349
Fax: {615) 691-2972

TEXAS

Austin

4120 Commercial Center Drive Suite 500
Austin 78744

Phone: (512) 462-2400

FAX: (512) 462-2599

Dallas

Tony Guess

TV Sales Manager

1551 Corporate Drive

Irving 75038

Mailing Address:

P.O. Box 165027

Irving 75016

Phone: (214) 550-0525

Metro: (214) 751-0470

FAX: (214) 550-8226 (FOS & Sales)
FAX: (214) 550-7363 (Service Only)
Houston

10887 S. Wilcrest Drive
Houston 77099

Mailing Address:

P.O. Box 4309

Houston 77210

Phone: (713) 933-3000

FAX: (713) 933-6233

Kelly

1831 South General McMullen
Suite 101

San Antonio 78226

Phone: (512) 432-1341

FAX: (512) 432-1859

UTAH

Salt Lake City

1515 West 2200 South, Suite A
Salt Lake City 84115

Phone: (801) 486-1091

FAX: (801) 486-0508

VERMONT
{Served by the Albany, New York field office)

VIRGINIA

Rosslyn

Rosslyn Center

1700 N. Moore Street, Suite 1620
Arlington 22209

Phone: (703) 522-4500

FAX: (703) 525-7802

Hampton

525 Butler Farm Road, Suite 102
Hampton 23666

Phone: (804) 865-1588

FAX: (804) 865-7892

WASHINGTON
Seattle

3709 157th Avenue NE
P.O. Box 97021
Redmond 98073-9721
Phone: (206) 885-0900
FAX: (206) 883-1388

WEST VIRGINIA
(Served by the
office)

WISCONSIN
(Served by the ' cago, lllinois, and St. Paul,
Minnesota field offices)

WYOMING
(Served by the Denver, Colorado and Salt Lake
City, Utah field ¢ :es)

CORPORATE OFFICE

Tekironix, Inc.,

P.O. Box 500

Beaverton, Oregon 97077

Phone: (503) 627-7111

PRINCIPAL PLANT

Tektronix Industrial Park

Beaverton, Oregon 97077

DIRECT ORDER:

For United States, Virgin Islands, and Puerto
Rico. Contact our National Marketing Center:
Phone: (800) 426-2200

Additional Literature or Tektronix office serving
you:

P.O. Box 1700,

Beaverton, OR 97075

Phone: (800) 835-9433

TLX: 151754

TWX: (910) 467-8708

sburgh, Pennsylvania field

Copyright ©1989, 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
and TEK are registered trademarks. For further information, contact: Tektronix, Inc., P.O. Box 500, Beaverton, OR 97077, Phone: (503) 627-7111;
TWX: (910) 467-8708; TLX: 151754; Cable: TEKWSGT. Subsidiaries and distributors worldwide.
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The Professional Video Dealers
listed below may have branch
offices located in your area.
Contact main offices for further
information.

ALABAMA

Pro Video Systems, Inc.
169 Oxmoor Road
Birmingham, AL 35209
(205) 942-7904

ARIZONA
Audio-Video Recorders of
Arizona

3830 N. 7th Street
Phoenix, AZ 85014
(602) 277-4723

B & B Video, Inc.
1802 W. Grant Road
Suite 117

Tucson, AZ 85745
(602) 623-8201

CALIFORNIA

American Video Products
615 S. State College Blvd.
Fullerton, CA 92631

(714) 525-5772

B & B Systems, Inc.

28111 N. Avenue Stanford
Valencia, CA 91355

(805) 257-4853

CMTV, Inc.

1900 W. Burbank Blvd.
Burbank, CA 91506

(818) 843-6644

Hoffman Video Systems
1925 South Figueroa Street
Los Angeles, CA 90007
(213) 749-3311

J P Associates, Inc.
3115 Kashiwa Street
Torrance, CA 90505
(213) 539-8533

National TeleConsultants, inc.
1651 Gardena Avenue
Glendale, CA 91304

(213) 245-8000

R. E. Snader and Associates
475 Gate Five Road
Sausalito, CA 94965

(415) 3327070

Shoreline, Ltd.

1622 N. Highland
Hollywood, CA 90028
(213) 461-9800

TeleVideo San Diego
4783 Ruffner Street

San Diego, CA 92111

(619) 268-1100

Television Associates
2410 Charleston Road
Mountain View, CA 94043
(415) 967-6040

Videotape Products, Inc.
320 North Madison Avenue
Los Angeles, CA 90004
(213) 664-1144

COLORADO

CEAVCO Audio Visual Co.
1650 Webster Street
Denver, CO 80215

(303) 238-6493

Video Teknix, Inc.

109 Inverness Dr. East
Englewood. CO 80112
(303) 792-0101

FLORIDA

Barron Associates

1371 Merrifield Court
Deltona, FL 32725

(904) 789-8700

Florida Video Systems, Inc.
14422 NW. 7th Avenue
Miami, FL 33168

(305) 688-6618

Gendra Broadcasting Corp.
2800 Biscayne Blvd., #700
Miami, FL 33137

(305) 372-8845

Professional Communications
Systems, Inc.

5426 Beaumont Center Bivd.
Suite 350

Tampa, FL 33614

(813) 888-5353

GEORGIA

Broadcast Sales Corp.

328 14th Street N\W.

Atlanta, GA 30318

(404) 875-8621

Technical Industries, Inc. of
Georgia

6000 Peachiree Road N.E.
Atlanta, GA 30341

(404) 455-7610

HAWAII

Sony Hawaii Company
960 Mapunapuna Street
Honolulu, HI 96819
(808) 834-6611

IDAHO

Aatronics, Inc.
5903 Frankhn Road
Boise, 1D 83709
(208) 343-0900

ILLINOIS

Roscor Corporation

1061 Feehanville Road

Mt. Prospect, IL 60056
(312) 229-8080

Swiderski Electronics
Incorporated

1200 Greenleaf Avenue
Elk Grove Village, 1L 60007
(312) 364-1900

Video Systems, Inc.
2117 Chestnut Avenue
Wilmetie, IL 60091
(312) 256-0937

KANSAS

Kent Audio Visual
1131 E. First Street
Wichita, KS 67214
(316) 262-4487

KENTUCKY

Midwest Communications
Corporation

One Sperti Drive
Edgewood, KY 41017

(606) 331-8990

MARYLAND

Professional Products, Inc.
4964 Fairmont Avenue
Bethesda, MD 20814

(301) 857-2141

MASSACHUSETTS

DLE, Inc.

5 Vernon Street

Middleboro, MA 02346
(617) 947-6801

Lake Systems Corporation
287 Grove Street

Newton, MA 02166

(617) 244-6881

MICHIGAN

General Television Network
13355 Capital Avenue

Oak Park, M1 48237

(313) 548-2500

Thalner Electronic Laboratories,
Inc.

7235 Jackson Road

Ann Arbor, M| 48103

(313) 761-4506

MINNESOTA

Emmons Associates, Inc.
1121 Riverwood Drive
Burnsville, MN 55337

(612) 890-8920

Todd Communications, Inc.
6545 Cecilia Circle
Minneapolis, MN 55435
(612) 941-0556

MISSOURI

Lines Video Systems
219 8. Jefferson
Springfield, MO 65806
(417) 862-5533

Video Masters, Inc.
1616 Broadway
Kansas City, MO 64108
(913) 236-5595

VM! Company of St. Louis
2368 Schuetz Road

St. Louis, MO 63141
(314) 569-1334

NEBRASKA
Audio Visual, Inc.
8025 Maple St.
Omaha, NE 68134
(402) 393-9911
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~ PROFESSIONAL VIDEO DEALERS

NEW JERSEY

A. F. Associates, Inc.
100 Stonehurst Court
Northvale, NJ 07647
(201) 767-1000

BTS Broadcast TV Systems
900 Corporate Drive
Mahwah, NJ 07430
(201) 529-1550

Landy Associates, Inc.
1890 E. Marlton Pike
Cherry Hill, NJ 08034
(609) 424-4660

Panasonic Broadcast
Systems Co.

One Panasonic Way
Secaucus, NJ 07094
(201) 348-7685
Tele-Measurements, Inc.
145 Main Avenue

Clifton, NJ 07014

(201) 473-8822

Turner Engineering, Inc.
325 Division Street
Boonton, NJ 07005

(201) 263-0023

NEW MEXICO
Dyma Engineering
367 Main S.E.

Los Lunas, NM 87031
(505) 865-6700

NEW YORK

Audio-Video Corporation
213 Broadway

Menands (Albany), NY 12204
(518) 449-7213

The Camera Mart, Inc.

456 West 55th Street

New York, NY 10019

(212) 757-6977

FERCO

601 W. 50th Street

New York, NY 10019

(212) 245-4800

MPCS Video Industries, Inc.
514 West 57th Street

New York, NY 10019

(212) 586-3690

Reeves AV Systems, Inc.
227 E. 45th Street

New York, NY 10017

(212) 573-8652

NORTH CAROLINA
Clark-Powell Associates

110 Regent Dr.

Winston-Salem, NC 27114

(919) 760-4932

Technical Video Systems, inc.
215 North Broad Street
Winston-Salem, NC 27101

(919) 748-0916

OHIO

Broadcast Video Corporation
1851 South High Street
Columbus, OH 43207

(614) 445-8800
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OKLAHOMA

AFX Broadcast

4932 S. 83rd E. Avenue
Tulsa, OK 74145

(918) 664-8020

PENNSYLVANIA

Alpha Video & Electronics Co.

200 Keystone Drive
Carnegie, PA 15106

(412) 923-2070

GE Systems Irtegration
701 Ashland Avenue, Center 1-3
Folcroft, PA 19032

(215) 583-6800

Lerro Electrical Corp.
3125 N. Broad Street
Philadelphia, PA 19132
(215) 223-8200
Peirce-Phelps, Inc.
2000 N. 59th Street
Philadelphia, PA 19131
(215) 8797171
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TENNESSEE
Consolidated Media
Systems, Inc.

1004 Old Tree Court
Nashville, TN 37210
(615) 244-3933

TEXAS

Broadcast Rentals & Sales, Inc.

1321 Valwood Parkway, Suite 420
Carrollton, TX 75006
(214) 241-1381

Industrial Audio/Video, Inc.
2617 Bissonnet

Houston, TX 77005

(713) 524-1956

MZB/Gray

6221 N. O'Connor, Suite 110
Irving, TX 75039

(214) 869-4895

UTAH

Visual Technology, Inc.

2141 South Main
Salt Lake City, UT 84115
(801) 466-7481

VIRGINIA

AVEC Electronics Corp.

2002 Staples Mill Road
Richmond, VA 23230
(804) 359-6071

WASHIN( )N

Proline haustries, Inc.
11730 NE 12th

Bellevue, WA 98005
(206) 644-1999

WISCON

Video Im s, Inc.

285 Nortt. w.nacek Road
Waukesha, Wi 53186
(414) 785-8998
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For customers in areas not listed, see below
for your nearest office.

Customers in Eastern Eurape, Near- and
Middle East contact: Tektronix Ges.m.b.H.,
Ausiria

Customers in Benin, Burkina Faso,
Cameroon, Central African Republic, Chad,
Congo, Djibouti, Equatorial Guinea, Gabon,
Guinea, Malagasy, Mali, Mauritius, Niger,

Senegal, Togo, Zaire contact: Tektronix S.A.,

France

Customers in Andorra, Angola, Azores,
Gibraltar, Spanish West Africa contact:
Tektronix Espafiola, S.A., Spain
Customers in unlisted African, South
American, or Asian locations contact:
Tektronix , Inc., US.A.

Export Sales

P.0. Box 500 D/S 73-323

Beaverton, OR 87077 USA

Phone: (800) 835-9433 x1916

Telex: 4742110 TEKEXP

Fax: (503) 627-6905

ALGERIA

(Service)

Entreprise Nationale Des
Industries Electronigues
MCE 1

Unite de Maintenance et Calibration des
Equipements Electroniques

MCE 1, BP 121

Route de Mascara Zone - Industrielle
Sidi Bel-Abbes

Phone: 213 (7) 242269

Telex: 16021 MCE1DZ

MCE 2

Lotissement El-1drissi

Alger

Phone: 213 (2) 782074/782076
Telex; 66108 DELNA DZ

{Sales Office)

Tektronix, S.A.

Algeria Sales

ZA de Courtaboeuf, Av du Canada,
BP13

91941 Les Ulis Cedex

France

Phane: 33 (1) 6986 81 81

FAX: 33 (1) 69-07-09-37

Telex: (842) 604332 TEKOR A
{Product Information)
Tektronix, Bureau de Liaison-
Algerie

Bureau N5, Niveau €

Hotel El-Aurassi

BD Frantz-Fanon

Alger 2

Phone: 213 (2) 63 07 47

Telex: 67043 TEK DZ

ARGENTINA
Coasin S.A,
Buenos Aires Office
Virrey del Pino 4071
1430 Buenas Aires
Phone: 54 (1) 552-5248/-3485/-3185
FAX: 54 (1) 11-1427
Telex: (390) 122284 COASIN AR
Cordoba
25 de Mayo No. 1930
Cordoba
Phone: 54 (51) 3037

AUSTRALIA
Tektronix Australia Pty. Limited
Sydney Otfice

80 Watertoo Road

North Ryde, N.SW. 2113
Phone: 61 (2) 888-7066

FAX: 61 (2) 888-0125

Telex: (790} 24269 TEKTRNX AA
Adelaide

128 Gilles Street

Adelaide, South Australia 5000
Phone: 61 (8} 223-2811

FAX: 61(8) 223-7890
Brishane

737 Logan Road

Greenslopes Brisbane
Oueensland 4120

Phone: 61 (7) 394-1155

Fax: 61(7) 397-8679
Canberra

Unit 14

Trevor Pearcey House

Fernhill Park

Bruce, Austr. Capital Ters. 2617
Phone: 61 (62) 51-6111

FAX: 61 (62) 51-4509

Perth

66 Wellington Street

East Perth, West Australia 6000
Phaone: 61(9) 325-8433

Fax: 61(9) 221-2397
Victoria Branch Office
259-263 Whitehorse Rd.
Baiwyn, Victoria 3103

Phone: 61 (3) 836-3355

FAX: 61 (3) 836-6592

Telex: (790) 35880 TEKMEL AA

AUSTRIA

Tektronix Ges.m.b.H.
Doesenkampgasse 7
A-1100 Vienna

Phone: 43 (222) 68-66-02-0
FAX: 43 (222) 68-66-00
Telex; (847) 111481 TEK A

BAHRAIN

International Agencies Co Ltd.
{Intescol)

P.0. Box 5841

Manama

Phone: 973(")727 177

FAX: 971(") 727 509

Telex: (490) 8661 INTCOL BN

BANGLADESH

A. Q. Chowdhury & Co.

33 Topkhana Road

Dhaka — 1000

Phone: 880 (2) 252329, 244258, 312492
FAX: 880 (2) 412296

Telex: (950) 642833 MIL BJ

BELGIUM

Tektronix nv/sa
Brussels Office

Bedrijfspark Keiberg

Zoning Keiberg
Excelsiorlaan, 3

1930 Zaventem

Phane: 32 (2) 720-80-20
FAX: 32 (2) 720-80-25

Telex: (846} 26713 TEKBEL B

("} City code is not needed when dialing ihis phone number

BOLIVIA

Coasin Bolivia S.R.L.
Gabriel Gonzalvez 221

Casilla 7295

La Paz

Phone: 591 (2) 340962, 363365
FAX: 591 (2) 35 9268

Telex: (336) 3233 COALAP BV

BRAZIL

Tektronix Industria e Comercio
Ltda.

Sao Paulo Office

Av. Vereador José Diniz, 3530
CEP 04604-Campo Belo

S&0 Paulo, SP

Phone: 55 (11) 543-1911

FAX: 55 (11) 542-0696

Telex: (391) 01154068 TEKX BR
Rio de Janeiro Office

Av. Marechal Cdmara, 160, Gr. 605
CEP 20020~

Rio de Janeiro, RJ

Phane: 55 (21} 240-7370

Telex: (391) 2130120 TEKX BR

BULGARIA

Trakia, Office V.M.E.I. Lenin
Oarvenitsa Bloc 2 RM 2325

BG-1156 Sofia

Phane: (*) 66 53 46

FAX: (7) 66 54 19

Telex: 22958

CANADA

Tektronix Canada Inc.
Barrie
50 Alliance Blvd
Mail: P.0.Box 6500,
Barrie, Ontario L4M 4V3
Phone: (705) 737-2700
FAX: (705) 737-5568
Telex; 06875672 TEKTRONIX BAR
Calgary
Suite 106
3016, 15th Street NE
Calgary, Alberta T2E 6Y9
Phone: (403) 250-7583
FAX: (403) 291-9840
Telex: (* ) 03821730 TEKTRONIX CGY

Edmonton

6025 103A Street

Edmonton, Alberta T6H 2J7
Phone: (403} 434-9466

FAX: (403) 436-2350

Telex: 0372795 TEKTRONIX EDM

Montreal

900 Sekirk Strest

Pointe Claire, Quebec HIR 353
Phone: (514) 637-5340

FAX: {514) 697-5205

Telex: 05821570 TEKTRONIX MTL

Ottawa

1642 Woodward Drive

Ottawa, Ontario K2C 3R8

Phone: (613) 225-2850

FAX: (613) 225-9719

Telex: 0534119 TEKTRONIX OTT

Toronto

1200 Courtney Park Dr
Mississauga, Ontario

L5T 152

Phone: (416) 670-3423

FAX: (416) 670-4229

Telex: 06875672 TEKTRONIX BAR

Vancouver

4175 Dawson Street

Burnaby, B.C. V5C 4B3

Phone: {604) 281-1222

FAX: (604) 291-1624

Telex: 04354602 TEKTRONIX VCR

CHILE

Equipos Industriales S.A.C.1.

Moneda 812, Of. 905

Santiago

Phone: 56 (2) 6990506

FAX: 56 (2) 334535

Telex:  (359) 340987 FLOBRA CK
(359) 341177 FLOBRA CK

CHINA, PEOPLE’S REPUBLIC
OF

Tektronix China Ltd

Beljing Office

Xiyuan Hotel, Room 102

Erligou, Western Suburb

Beijing

Phone: 86 {1) 8021657, 8021502

FAX: 86 (1) 802-1502

Telex: 22831 XYH CN,
“ATTN: Tekirenix, Rm 102"

Hong Kong

607 Citicorp Centre

18 Whitfield Road

Causeway Bay, Hong Kong

Phone: 852 (5) 706928

FAX: 852 (5) 8072144

Telex: (780} 77708 DCBIA HX

U.S. Office

P.0. Box 500, M/S 73-399

Beaverton, Oregon 97077

USA

Phone: (503) 627-4082

FAX: (503) 627-6305

Telex: 4742110 TEKEXP

COLOMBIA

Selectronica, Ltda.

Carrera 71-53-98

Mail:  Apartado Aereo 25124
Bogota

Phone: 57 (1) 263-1220, 295-3215

FAX: 57 (1) 263-2874

Cable: SELECTRONICA

COSTA RICA
Electro-Impex, S.A.
200 Metros al aeste de la "Pops” La Sabana
Carretera a Escazu
Mail:  Apartado §20-1000
San Jose
Phone: 506 {* } 31.5701/3426
FAX: 506 (*) 31.6531
Telex: (375) 2645 ELEPEX CR

CYPRUS

Chris Radiovision Ltd
P.0. Box 1989

Nicosia

Phone: 357 (2} 466121

FAX: 357 (2) 365177

Telex: 605 2395

CZECHOSLOVAKIA
Seminar & Training Center
Bartolomejska 13

£S-11000 Praha 1

Phone: 42 (22) 22 32 63

Zenit

Radlicka 138
€S-15000 Praha 5
Phane: 42 5369 21
FAX: 42 5362 93
Telex: 121801
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DENMARK
Tektronix A/S
Cophenhagen
Lautruphoej 1-3
Mail: Post Box 144
DK2750 Ballerup
Phone: 45 (42) 97-56-22
FAX: 45 (44) 68-00-70
Jutland
Haandvaerkergaard
Hermodsvej 5
8230 Aabyhoej
Phone: 45 (86) 15-21-22
FAX: 45 (86) 1500 65

ECUADOR
Proteco Coasin Cia Ltda.
Quito
Avda 12 de Octubre 2449 y Oreilana
Mail: Apartado 226-A
Quito
Phone: 593 (2) 52-6759/-9684
Telex: (393) 22865 PROTEC ED,
22085 ESAND ED
FAX: 593 (2) 36-1980
Guayaquil
Avda Miraflores 204 y Calle Segunda
Mail: Apartado 9733
Guayaquil
Phone: 593 {4) 387519

EGYPT

Giza Systems Englneering Co.
2, El Mesaha Sq.

DOKKI, ARE.

P.0.Box 1913

CAIRD 11511

Phone: 20 (2) 3490140

FAX: 20 (2) 3609932

Telex: 93644 ALKAN

FINLAND

Tektronix Oy

Larin Kydstin tie 4,

SF-00650 Helsinki 65

Phone: 358 {0) 722400

FAX: 358 (0) 7520033

Telex: (857) 123435 TEKOY SF

FRANCE
Tektronix S.A.

Orsay
ZAC Courtaboeut, 4 Av. du Canada
BP.13

91941 Les Ulis Cedex

Phone: 33 {1} 69 86 81 81
FAX: 33 (1) 69 07 09 37
Telex: (842) 604332 TEKOR A

After Sales Service—France
ZAC. Courtaboeuf, Av. du Quebec
BP.13

91941 Les Ulis Cedex

Phone: 33 (1) 69 86 81 81
FAX:33(1)69 86 11 44

Telex: {842) 601012 TEKSAV

After Sales Service—Parls West
39, Bd. des Bouvets

92000 Nanterre C

Phone: 33 (1) 47 76 1353

Telex: (842) 613737 TEKNANT
Alx-gn-Provence Region Center
Immeuble Tertia 1-ZI d'Aix

13763 Les-Milles Cedex

Phone: 33 (16) 42 24 4503

Telex: (842) 440045
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WORLDWIDE SALES AND SERVICE QFFICES

Bordeaux Region Center
Avenue J.F. Kennedy

Parc Club CaderaBT T
33700 Merignac

Phone: 33 (16) 56 34 27 03
Telex: (842) 570247

Lyon Region Center

163, Bd. des Etats-Unis
69008-Lyon

Phone: 33 {16) 78 76 40 03
Telex: (842) 300150 TEKLYON

Rennes Region Center
ZAC de la Rigourdigre
35510 Cesson Sévigné
Phone: 33 {16) 99 83 40 40
Telex: (842) 740829 TEKREN

Strasbourg Reglon Center
Parc d'Activités des Tanneries
2a, Route de Ia Riviere

67380 Lingolsheim

Phone: 33 (16) 88 76 15 45
Telex: (842) 890470

Toulouse Region Center
Peri-Sud 2, Z1. du Palays

13 Rue Villet Bat. 1

31400 Toulouse

Phone: 33 (16) 61 80 25 69
Telex: {842) 530243 TEKTOUL F

GERMANY, FEDERAL
REPUBLIC OF
Tektronix GmbH
Cologne
Sedanstrasse 13-17
Mail: P.Q. Box 101544

D-5000 Cologne 1
Phone: 49 (221) 77220
FAX: 49 (221) 7722-362
Telex: (841) 8885417 ATEK D

Berlin

Ernst-Reuter-Platz 3-5
D-1000 Berlin 10

Phone: 49 (30} 317701
FAX:49(30) 3133132
Telex: (841) 185804 TEKB D

Cologne Service Center
Schoenhauser Strasse 64
D-5000 Cologne 51

Phone: 49 (221) 3798-0

FAX: 49 (221) 37985 00
Telex: (841) 8885541 TEKC D

Frankfurt

Lyoner Strasse 14

6000 Frankfurt 71

Phane: 49 (69) 6690-020
FAX: 49 (69) 666 40 93
Telex: (841) 4170788
Hamburg

Kieler Strasse 407
D-2000 Hamburg 54
Phone: 49 (40) 54830
FAX: 49 (40) 548 31 59
Telex: (841) 213749 TEKH D

Karlsruhe

Ernst-Frey Strasse 5

D-7500 Karlsruhe 1

Phaone: 49 (721) 8200-0
FAX: 49(721) 818133

Telex: (841) 7825301 TEKK D
Munich

Ehrenbreitsteiner Strasse 36
D-8000 Munich 50

Phone: 49 (89) 14850

FAX: 49 (89) 1485250

Telex: (841) 522953 TEKM D
Nuremberg

Pretzfelder Strasse 15
D-8500 Nuremberg 90
Phone: 49 {911) 3483-1
FAX: 49(911) 34 67 50
Telex: (841) 626255 TEKN D

GHANA
Dedensua Agencies Co. Ltd
1st Floor Wiafco House
Kimberley/Beach Ave. Junction
Mail: PO. Box 3319
Accra
Phone: 666217
Telex: 2566
Cable: HOFF ACCRA

HONG KONG

Tektronix Hong Kong, Ltd.
402-404 Citicorp Centre

18 Whitfield Road

Causeway Bay, Hong Kong

Phone: 852 (*) 8072808

FAX: 852 (*) 8072240

Cable: TEKHKGLTD

HUNGARY

Techn. Office Budapest
Horvat U. 2-12. IV.EM.39.
H-1027 Budapest

Phone: 36 (1) 1351 115

FAX: 36 (1) 1565 198

ICELAND

Kristjan 0. Skagfjord Limited
Hoimasiod 4

P.D. Box 906

121 Reykjavik

Phane: 354 (1) 24120

FAX: 354 (1) 28130

Telex: (858) 2133 KOS 1S

INDIA
Hinditron Tektronix Instru-
ments, Ltd

Bangalore

No. 5, Crescenl Rd
High Grounds
Bangalore 560 001

Ahmedabad

5, Kalpana Society
Navrangpura

Ahmedabad 380 009

Bombay

Industry House

B23, Mahal Industrial Estate
Mahakali Caves Rd

Andheri (East)

Bombay 400 093

Phone: 91 (22) 6364560

FAX: 91 (22) 8220197

Telex: {953) 01179286 HIPL IN
Cable: TEKHIND

Phane: 91 (272) 462353, 464174
Phane: 91 (812) 77684, 75470
Telex: (953) 08452151 HSPL IN
Cable: TEKHIND

Calcutta

Castle House, 5th Floar,
5/1-A, Hungerford Street,
Calcutta 700 017

Phone: 91 (33) 449094

Telex: (953) 0214253 HSPL IN
Cable: TEKHIND

Madras

Plot No. 8, 5th Floor
Nungabakkam High Road
Madras 600 034

Phone: 91 (44) 864 660, 864 785
Telex: (353) 0416188 HCPL IN
Cable: FLUKEHIND

New Delhi

204-506 Hemkunt Tower

98, Nehru Place

New Delhi 110 019

Phone: 91 (11) 641-0380/-4493
643-0519/5278

FAX: 91 (11) 644-2729

Telex: (953) 03161458 HSPL IN

Cable: TEKCENTRE

(%) City code is not needed when dialing this phone number
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Pune

5, Sahajanand Complex,

2416, East Street

Pune 411 001

Phone: 91 *) 63690, 67561, 669042
Telex: {953) 0145599 BMCL IN
Cable: HINDITRON

Secunderabad

5th Floor, Emeraid House

114 Sarojini Devi Road

Secunderabad 500 003

Phone: 91 (842) 82-1117/3751, 830717
Telex: {953) 04256973 HCPL IN

Cable: TEKHIND

INOONESIA

PT Dwi Tunggal Jaya Sakti
Wisma Rajawali Bldg, 14th Floor

JL Jendral Sudirman Kav 34

P.0. Box 4435

Jakarta 10001

Phone: 62 (21) 582425, 584-685/-686
FAX: 62 (21) 583218

Telex: {796) 47308 DTJSPT 1A

IRAN

Terrin Associates Ltd

8, St. Albans Road,

Hemel Hempstead

Herts, HP2 4BD

UK.

Phone: 44 (442) 212571
Telex: (851) 825324 TERRIN G

IRELAND

Tektronix Ireland Ltd
Deans Grange Estate,

Kill Lane,

Blackrock,

County Dublin,

Ireland

Phone: 353 (1) 892166, 892185
FAX: 353 (1) 892106

Telex: (852) 90478 TEKX Bl

ISRAEL
Eastronics Ltd
11 Rozanis Street
Mail: P.0 Box 39300
Tel Aviv 61392
Phone: 872 (3) 475151
FAX: 972 (3) 475125
Telex: (922) 33638 RONIX iL

ITALY

Tektronix S.p.A.

Milan

Via Lampedusa 13

20141 Milan

Phone: 39 {2) 84441

FAX: 39 (2) 8950-0665

Telex: (843) 315217 TEKMIL |

Rome

Piazza Antonio Baldini 45
00141 Rome

Phone: 39 (6) 827-8041/-1039
FAX: 39 (6) 889-1546

Telex: (843) 616018 TEKROM |
Turin

Via Cardinal M. Fossati 5
10141 Turin

Phone: 39 (11) 3151143, 380086, 3152163

FAX: 39 (11) 3352783
Telex; (843) 212543 TEKTOR )

IVORY COAST
Sitinfor

11B.P. 968

Abidjan 11

Phone: 225 (*) 3569 28
Telex: 43154

wwWwW americanradiohistorv com

JAPAN

Sony/Tekironix Corporation
Headquarters

9-31, Kitashinagawa 5

Shinagawa-ku

Tokyo 141

Mail: P.0. Box 5209

Tokyo Intl,

Tokyo 100-31
Phane: 81 (3) 448-4611
FAX: 81 (3) 444-0318
Telex: (781} 2422850 STTYQ J
Atsugi
(Green Kaikan
1-8-14 Asahi-cho
Atsugi 243
Phone: 81 (462) 28-6768
FAX: 81 (462) 28-8043
Fukuoka
Nihon Seimei Hakataekimae Bldg.
2-1 Hakataekimag-3,
Hakata-ku
Fukuoka 812
Phone: 81 (92) 472-2626
FAX: 81(92) 472-2627
Hagoya
Sanko Building
21-7 Meieki 3-Chome,
Nakamura-ku
Nagoya 450
Phone: 81 (52) 581-3547
FAX: 81 (52) 563-7637
Omiya
Omiya Sawada Building
4-37-2 Sakuragicho
Omiya 330
Phone: 81 (486) 46-0711
FAX: 81 (786) 46-0859
Osaka
Osaka Ohbayashi Building
4-33 Kitahama-Higashi
Chuo-ku, Osaka 540
Phone: 81 (6) 947-0321
FAX: 81 (6) 941-3861
Sendai
Sendai NS Building
2-25 Ichibancho-1
Aoba-ku, Sendai 980
Phone: 81 {22) 267-2181
FAX: 81 (22) 262-3290
Tama
2-45-10 Fujimidai
Kunitachi, Tokyo 186
Phane: 81 (425) 73-2111
FAX: 81(425) 73-2170
Tsuchiura
Sumitomo Seimei Tsuchiura Bldg.
16-12 Sakuracho-1
Tsuchiura 300
Phone: 81 (298) 24-2602
Yokohama
Dai-ichi Yamashitacho Bldg.
74-1 Yamashitacho
Naka-ku, Yokohama 231
Phone: 81 (45) 861-3511
FAX: 81 (45) 661-3519

JORDAN

Consult-Tel

P 0. Box 35055

Amman

Phone: 962 (6) 636668

FAX: 962 (6) 637668

Telex: (493) 22345 CONSLT JO

KOREA, REPUBLIC OF

Myoung Corporation

14th Floor, Sinsong Bidg.

25-4 Yeoeuido-Oong

Youngdeungpo-ku

Mail: Yeoeuido P.0. Box 14
Seoul

Phane: 82 {2) 784-9942

FAX: 82 (2) 784-2387

Telex: (787) 24283 MYOUNG K

KUWAIT

Tareq Gompany Lid.
P.0. Box 20506

13066, Safat, Kuwait

Phone: 965 (™ } 242 7673

FAX: 965 (* ) 243 7700

Telex: (496) 22315 ZUAITER KT

LEBANON

Projects S.A.L.

P.0. Box 16-5091

Beirut

Phone: (3611} 33 16 81

FAX: (9611) 33 16 80

Telex: {(494) 41466 PROJET LE

MALAYSIA
Mecomb Malaysia Sdn. Bhd.
Lot 20, Jalan 225
46100 Petaling Jaya
Mail: P.0. Box 24
Selangor
Phone: 60 (3} 7743422
FAX: 60 (3) 7743414
Telex: (784) 37764 MA

Sime Darby Systems
Wisma Sime Darby

17th Floor East Wing

Jalan Raja Laut

50350 Kuala Lumpur

Phone: 60 (3) 2939322

FAX: 60 (3) 2939376

Telex: (784) 32807 SDCOMP MA

MALTA

Fabian Enterprises Ltd

20, Msida Road

Gzira

Phone: 356 (*) 31-32-83, 33-80-87
Telex: (838) 1837 FABIAN

MEXICO

Tektronix S.A. de G.V.
Viena 71, 1er Piso

Col. el Carmen, Coyoacan
04100 Mexico, D.F.

Phone: (905) 658-6211,-7978
FAX: {905) 658-7982

Telex: (383) 1772962 TEKME

MOROCCO
Tradec-Signal

Place Khaibar

Angle Bd de la Gironde et
Rue d'tini

Casablanca 03

Phone: 212 (*) 24 85 43
Telex: 25992

Universel Computer
7, rue Franche Compté - Gauthier
Casablanca

Phone: 212 (*) 274367
Telex: 21748

THE NETHERLANDS

Tektronix Holland N.V.
Sales and Service Office
Planetenweg 99
2132 HL Hoofddorp
Mail: P.0. Box 226

2130 AE Hoofddarp
Phaone: 31 (2503) 13300
FAX: 31 (2503) 37271
Telex: (844) 74898 TEKSO NL
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"WORLDWIDE SALES AND SERVICE OFFICES

NEW ZEALAND

Datamatic Pty. Ltd.

Wellington Office

8-10 Herbert St.

Lower Hutt

Wellington

Mail: P. 0. Box 2406,
Wellington

Phone: 64 {4) 663-412

FAX: 64 {4) 664-630

Auckland Office

39-45 Porana Rd.

Glenfield

P.0. Box 34521

Birkenhead

Auckland

Phone: 64 (3) 444-0760

FAX: 64 (9) 444-0755

Christchurch Office

87 Wrights Rd.

P.0. Box 8388

Christchurch

Phone: 64 (3) 382-773

FAX: 64 (3) 388-212

HIGERIA

Obodex Rigeria Ltd.
21A Airport Road

P.0. Box 55525

lkeja, Lagos

Phone: (01) 962125, 962124
Telex: (961) 26744 DATANG

HORWAY
Tektronix Norge A/S
Brobekkveien 53

P.0. Box 106 Rislakka
0516 Oslo &

Phone: 47 (2) 645770
FAX; 47 (2) 644704

Telex: (856) 77690 TEKN

OMAN, SULTANATE OF
OH1 Telecommunications LLC
P.0. Box 883

Muscat

Phone: 968 (*) 603-606/-607/-608
FAX: 968 ("} 603-606 Ext 121
Telex: (498) 5052 TELECOM ON

PAKISTAK

Pakland Corporation (Pvt) Ltd
Central Commercial Area

Iqbal Road

P.E.C.H. Society

Karachi-29

Phone: 92 (21) 43-7315/-8084

Telex: (952) 25230 JALAL PX

PANAMA
Executive Marketing Corp. S.A.
Urbanizacion Los Angeles
Ave £l Paical No. 30
Edificio EI Dorado
Mail: Apartado 4929
Panama 5
Phone: 507 (*) 60-6441/-6462
Telex: (328) 3483 ELECTRON PG

PERU

Import. y Represent. Electr. SA
(IRE Ingenleros)

Avda. Franklin D. Roosevelt 105
Edificio Rimac

Lima 1

Phone: 51 {14} 288650, 272076
Fax: 51(14) 271324

Telex: (394) 25663 IREING PU

PHILIPPINES
Philippine Electronic Ind., Inc.
3rd Fioor, Rose Industries Bldg
11 Pioneer Street
Pasig, Metro Manila
Mail: P.O. Box 498
Makati, Metro Manila 299
Phone: 63 (2) 631-1021/22/23/24
Telex: {742) 43109 PEI PM

POLAND

Unitronex

Dabréwki 9M3

PL-03-909 Warszawa
Phone: (*) 170 064, 179 524
Telex: 812 488

PORTUGAL
Decada Equipamentos de
Electronica e Cientificos, SA
Av. Bombeiros Voluntarios, Lote 1028
Mail: Miraflores/Alges

1495 Lishon
Phone: 351 (1) 4103420
FAX: 35 (1) 1540037
Telex: 15515ESPEC P

QATAR

Business Communications Qatar
P.0. Box 3656

Daha

Phone: 974 (*) 325-851/-164

FAX: 974 (*) 443 871

Telex: (497) 4219 BCQ DH

SAUDI ARABIA
Al Rushaid Trading Co.
Al Khobar
Al Rushaid Building
Opposite Royal Hotel
Prince Hamoud Street
Akrabiya, Al Khobar
Mail: P.0. Box 540

Dhahran Airport 31932
Phone: 966 (3) 898-0027/-0028
FAX: 966 (3) 864-7320
Telex: (495) 871 314 RUSH SJ
Riyadh
Suite 4302
4th Floor, 3rd Pavillion
The New Akana Building
Sitteen Strest
Riyadh
Mail: P.0. Box 58791

Riyadh 11515
Phone: 966 (1) 478-5327/-8328
Telex: {495) 406 434 RUSHID SJ

SINGAPORE

Mecomb Singapore Ltd
Sime Darby Centre

896 Dunearn Road, 04-02
Singapore 2158

Phone 65 (*) 469-8833

FAX: 65 (*) 467-1905

Telex: {786) 23178 RS

SOUTH AFRICA

Protea Technology Ltd.

Johanneshurg

746 6th Street

Wynberg, Sandton 2090

Mail: P.0. Box 39127
Bramley 2018
Transvaal

Phone: 27 (11) 786-3647

FAX: 27 (11) 887-1479

Telex: 4-24409 SA

(*} City code is not needed when dialing this phone number
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Capetown

28 Main Rd

Rondebosch 7700

P.0. Box 23694

Claremont 7735

Phone: 27 (21) 685-4181/-5000

FAX: 27 (21) 689-4807

Telex: 5-26555 SA

Durban

46 Essex Terrace

Westville 3630

Mail: P.0. Box 1375
Wandsbeck 3631
Natal

Phone: 27 (31) 86-6324

FAX: 27 (31) 86-1932

Telex: 6-20981 SA

SPAIN

Tektronix Espaiiola S.A.
Madrid

Calle Condesa de Venadito, 1-5a. planta
28027 Madrid

Phone: 34 (1) 404-1011

FAX: 34 (1) 404-0997

Telex: (831) 46014 TKMEE
Barcelona

C/Dlputacion, 279, 6a. planta
08007 Barcelona

Phone: 34 (3) 4125358

FAX: 34 (3) 301.1965

Telex: (831) 97398 TKBEE

Bilbao Otfice

Villa de Plencia, 8 Bajo
48930 Getxo (Vizcaya)
Phone: 34 (4) 464-7822
FAX: 34 {4) 464.7822

SRI LAHKA
Computerlink Data Systems,
Limited
68, Havelock Road
Colombo 5
Phone: 94 (1) 502202/3, 502142/3
FAX: 94 (1) 502203
Telex: (354) 22455 COLINK CE
21321 INKLINK CE

SWEDER
Tektronix AB
Stockholm
Adolfsbergsvagen 31
Mail: Box 20085

S-161 02 BROMMA
Phone: 46 (8) 292110
FAX: 46 (8) 986105
Gothenburg
UAngedragsvagen 48
Mail: Box 4093

S$-421 04 Vastra Frolunda
Phone: 46 {31) 691080
FAX: 46 (31) 691522

SWITZERLAKD
Tekironix Intemational A.G.
Gubelstrasse 11
Mail: P.0. Box 2142
CH-6300Zug 2
Phone: 41 (42) 219182
FAX: 41(42) 217784
Telex: {B45) 868808 TEKZ CH

SYRIA
General Trading Co.
Sanaa Street No. 3 Salhieh
Mait: P.0. Box 798

Damascus
Phone: 963 (11) 214807, 224170
Telex: (492) 411 283 GITCO SY

TAIWAN

Tektronix Taiwan, Ltd
Taipel

6th Floor, COC Tower

125 Nanking East Rd, Sec &
PO Box 36-659

Taipei 10572, Taiwan, R.0.C.
Phone: 886 (2) 765-6362
FAX: 886 (2) 767-4360
Kaahsiung Office

2nd Floor

21 Chung-Hwa 3rd Rd.
Kaohsiung 80103

Phone: 886 (7) 312-2910/-2376
FAX: 886 (7) 725-0738

THAILAKD

Dynamic Supply Engineering R.0.P.

12 Soi Pasana 1, Ekamai
Sukhumvit 63

Bangkok 10110

Phone: 66 (2) 392-5313 (8 lines)
FAX: 66 (2) 381-1467

Telex: {7688) 82455 DYNASUP TH

TUNISIA

Societe El Esiek

3 Rue de ta Monnaie

1001 Tunis

Phone: 216 (1) 244372, 342003
Telex: (934) 13664 ESLEK TN

TURKEY

Erkman Elektronik Aletler T.A.S.
Necatibey Caddesi 92/3

Karakoy, 80030

Istanbul

Phone: 90 (1) 1441546, 1447651

FAX: 90 (1) 1497037

Telex: () 24399 MSE TR

U.S.S.R

Argus Trading Ltd.
Per. Sadowskih 4 KW4
12115

SU Moscow

Phone: {*) 209 70 71
Telex: 413376

UNITED ARAB EMIRATES
Mideast Data Systems U.A.E.
Ahmed Bin Ghannoum Bldg
Salam Street
Mail: P.0. Box 7899
Abu Dhabi
Phone: 971 (2) 213 000
FAX: 971 (2) 213 741
Telex: (893) 24 325 MDSUAE EM

UNITED KINGDOM
Tektronix U.K. Limited

Fourth Avenue

Globe Park,

Marlow, Bucks SL7 1YD

Phone: 44 (6284) 6000

FAX: 44 (6284) 74799

Telex: (851) 847277, 847378 TEKMAR G

Hoddesdon

Pindar Road,

Hoddesdon

Hertfordshire, EN11 0DB
Phone: 44 {992) 467151

FAX: 44 (892) 467796, 445829
Telex: (851) 25553 TEKHPN G

Manchester

Sovereign House,

232/234 Stockport Road,
Cheadie, Stockport,

Cheshire SK8 2EA

Phone: 44 (61) 428-0799
FAX: 44 (61) 428-6632

Telex: {851) 668409 TEKMCR G
Scotland

Pentland House,

Almondvale South,
Livingston,

West Lothian, EH54 6NG
Scotland

Phone: 44 (506) 32766

FAX: 44 (306) 34974

Telex: (851) 727056 TEKLIV G

URUGUAY

Coasin Uruguaya S.A.

Libertad 2529

Mail: Casilla de Correos 1400
Correo Central
Montevideo

Phone: 598 (2) 78-9015/-8204

FAX: 598 (2) 7 97338

Telex: {398) 23010 COAUR LY

VENEZUELA

Equllah, C.A.

Caracas

Centro Sequros La Paz, Of. E-61

Avda Feo de Miranda, Boleita

Caracas 1070

Mail: Apartado 76609
Caracas 1070-A

Phone: 58 (2) 239-3233

FAX: 58 (2) 2395205

Telex: 21860 EQUIX

Maracaiho

Centro Comercial Montielco

Oficina 4, Piso 5

Avda 5 de Julio con calle 72

Maracaibo

Mail: Apartadc 1949
Maracaibo 4001-A

Phone: 58 {61) 52-4578/-7490

FAX: 58 {61) 512777

Telex: 62154 EQUIX

YEMEN ARAB REPUBLIC
Al Qasr Electronics

P.0. Box 17022

Sanaa

Yemen Arab Republic

Phone: 967 (2) 272 999

Telex: (895) 3117 NASRYE

YUGOSLAVIA
Commerce p.o.
Einspielerjeva 6
YU-61109 Ljubljana
Phone: 38 (61) 322-241
FAX: 38 (61) 329-540
Telex: 31283

ZIMBABWE

Protea Medical Services (Pvt) Ltd.

111 Kelvin Road South
Graniteside
Mail: P.0. Box 2766

Harare
Phone: 263 {4} 704094/9
FAX: 263 (4} 704652
Telex: (2) 4102 PROTAZW

169
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TEKTRONIX TELEVISION PUBLICATIONS

M ““Television Measurements —
w e NEW i NE 19
% NTSC Systems
TELEV'SION Tek’s booklet “Television Measurements — NTSC Systems”
will familiarize you with television test and measurement
ﬁ“ﬁ,‘,ﬁ?&‘s‘,"s‘,ﬁﬂ'ﬁ practices. It is a comprehensive reference on methods of
checking amplitude and timing measurements, non-linear and
linear distortions, noise, and transmitter measurements.
Tektronix Lit. #25W-7049

““Solving the Component Puzzle’’

“Solving the Component Puzzle' is a book dealing
specifically with testing, measuring, and

controlling the quality of video in the

parallel analog component format.

Lit. #25W-7009

TEK fai

THE HIDDEN SECRETS OF YOUR VIDEO SIGNAL

or
BASIC SYSTEM TIMING WITH THE WAVEFORM MONITOR
by Satly . walls

OPERATION NOTE

“Basic System Timing
with the Waveform Monitor”

Lit. #20W-5911-1

Tektronix

170
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For
international
Use

For Use
Within United States

Please have a Television Sales Manager contact me regarding

Send me information on:

Name

Title

Company/Station

Address

City State

Zip

Country

Please have a Television Sales Manager contact me regarding

Please send the following
literature:

O TV Measurements for
NTSC Systems
(25W-7049)

[0 Solving the Component
Puzzle (25W-7009)

{J Basic System Timing
with the Waveform
Monitor (20W-5911-1)

O Checking VTR
Performance (20W-7027)

[ Testing Your Component
Video Systems
(89A-3005)

[ Tektronix Full Line
Catalog (99A-3003)

25D2-90TV

Send me information on:

Name

Title

Company/Station

Address

City State
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Zip

Please send the following
literature:

0 TV Measurements for
NTSC Systems
(25W-7049)

{7 Solving the Component
Puzzle (25W-7009)

(] Basic System Timing
with the Waveform
Monitor (20W-5911-1)

] Checking VTR
Performance (20W-7027)

O Testing Your Component
Video Systems
(99A-3005)

0 Tektronix Full Line
Catalog (99A-3003)

25D2-90TV
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Place

Postage
Here
TEKTRONIX, INC.
Attn: Literature Coordinator
Television Division
PO. Box 10598
Portland, OR 97210
| “ ” | NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

BUSINESS REPLY MAIL

FIRST CLASS MAIL PERMIT NO. 1 BEAVERTON, OR

POSTAGE WILL BE PAID BY ADDRESSEE

TEKTRONIX, INC.

Attn: Literature Coordinator
Television Division

PO. Box 10598

Portland, OR 97210-9883
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