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Many capabilities in one instrument

Digital waveform monitor

- Digital vectorscope

- Group delay and frequency

response

Noise measurement set

Automatic measurement set

Auto mode

– Unattended monitoring of NTSC

video signals from studios , STLS,

Earth Stations , and transmitters

User-specified limits

VM 700A

Video Measurement Set

Option 01

NTSC Measurements
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Tektronix VM 700A MEASUREMENT SET
Waveform Vector Picture Measure Auto

D

Freeze

Menu

Move
Expand

Measure mode provides graphic

display of measurements

Display

A

Help

- K factor

- Differential gain and phase

- Chrominance to luminance delay

- Noise spectrum

Group delay with sin x/x

- Color bars

- Chrominance AM/PM noise

Relative to reference on most

measurements

Configurable for all standard test

signals

Graticule

SUGACE
B

Select Line

C

Configure Function

Intensity

VIDEO

Average

Copy

Three input channels

Channel difference modes

Averaging on all measurement modes

Picture mode for source ID

Hardcopy for analysis and

documentation

Remote control operation



2

The VM 700A is a complete video

monitoring and measuring instru
ment which can be used for

automatic measurements and

monitoring, as well as for manual

measurements . The user can

select a display of numeric values
to confirm the quality of the signal

path, or may select graphic dis

plays for more detailed analysis.

Automatic Video Measurement Set

The VM 700A Auto Mode makes

standard video measurements

automatically, including those

specified in RS-250B/EIA-250C,

NTC-7 , and RS- 170A . These mea

surements can be compared with
user-defined limits . A caution or

alarm message is generated when

these limits are violated . Reports

can be made and printed auto

matically at operator scheduled
times .

Digital Waveform Monitor/

Vectorscope

For a more detailed analysis of

the waveform, the actual signal

may be displayed and additional

measurements made manually.

In Waveform Mode , cursors are

available to aid in measuring time,

frequency and amplitude . These

cursors allow a very quick and

precise location of the 10% , 50%

and 90% points on any transition.

Enabling cursors also enables an

automatic calculation in the

waveshape in the center of the

display. The parameters calcu

lated are sine peak-to -peak ampli
tude , frequency, and offset from

blanking level. This is very useful

for frequency response measure
ments with the multiburst signal.

The waveform display can be

expanded around any point both

vertically and horizontally . Since

the data is digitized , the display

remains bright at all expansion

factors. The scales automatically

expand with the waveform, so all

units are correct as displayed . A
channel difference mode (A-B ,

A-C, B-A, B-C , C-A , and C-B) is

also provided.

A screen memory selection en

ables Envelope Mode , which is

useful for looking at teletext,

jitter, or other changes over time .

Epson is a registered trademark of Epson America , Inc.
Hewlett- Packard is a registered trademark and LaserJet
is a trademark of Hewlett- Packard Corp.
PostScript is a registered trademark of Adobe Systems, Inc.

The Vector Mode provides the

normal vectorscope display. The

vectors may be rotated or expanded,
with the rotation angle and gain

values displayed numerically on
the screen .

A unique "Find Colorbars" feature

searches all video for colorbars

and displays the vectors if found.

The vectors can be referenced to

either the selected channel's burst

or the burst of one of the other

two channels or continuous

subcarrier . The phase difference
between the selected channel and

the reference is always displayed .

Select Line in both Waveform and

Vector modes can be used to

quickly specify any line for dis

play or automatic measurement if

it is the proper signal.

Graphic Displays of Measurements

Measure Mode provides graphic

displays ofmeasurements such as

noise spectrum , group delay , and

K-factor, for adjustments or closer

analysis of the measurement.

Most measurements can be made

relative to a stored reference to

eliminate or minimize signal

source errors . Most measurements

have averaging to reduce the effect

of noise . A channel difference

mode (A-B , A-C , and B-C) is also

provided and is useful in input to

output analysis of a device.

VITS ID provides a quick refer

ence of vertical interval test signal
locations.

Picture Mode

The signal source can be quickly

verified using the picture display.

Any line may be selected on the

picture for viewing in the wave

form or vector displays.

User-programmable Functions

The user can define a sequence of

operations as a new function .

For example, the measurements

to be made on a transmitter de

modulator video output could be

identified with a function labeled

DEMOD. A user would simply
select this function to make all

measurements , and provide a

printout.

The VM 700A stores user defined

functions as editable ASCII files .

Hardcopy

All information on the screen

may be printed on printers sup
porting PostScript®, Hewlett

Packard LaserJet™ , or 24-pin

Epson graphics via the standard

RS-232C interface.

Automatic measurement results

can be printed on most ASCII

printers using the same interface.

Remote Operation

The VM 700A can be operated
from a remote terminal via

RS-232C to monitor unattended

transmission systems and/or put

systems under computer control .

In addition , all files could be

uploaded to a main computer,
and downloaded to other

VM 700As. Two different proto

cols are supported : FTP (File

Transfer Protocol) and TELNET.

The user can also select a "no

protocol" mode of the RS -232C

interface when dealing with low

baud rates . However , file transfers

can only take place with FTP.

Specifications

The performance requirements
cited in this section are valid only

within the following environ
mental limits :

Temperature range of to 50 de

grees Celsius , with a minimum

warmup time of 20 minutes . The

following tables list each mea

surement and its performance

requirement.

The range specifies the extremes

between which a measurement

can be made.

All measurement accuracies speci

fied are valid only with nominal

input signals with an unweighted

signal-to-noise ratio of at least

60 dB on the incoming signal and

a termination accuracy of ±0.025%

(Tektronix PN 011-0102-01 or

equivalent).

Due to the statistical nature of

digitizing measurement methods ,

reported results will meet these

specifications 97% of the time.



Volts

3.5

IRE : FLT

-48.8

8.0

APL = 45.3%
525 line NTSC No Filtering
Slow clamp to 8.88 U at 6.63 us

APL = 41.5%

Aluntada

YI
{

-20.0

Setup 7.5%

G

8.0
MicroSeconds

Vertical interval test signals can be seen very clearly for additional analysis of the signal.
These can be printed as support documentation for automatic measurement results.

F2
L18

R-Y

28.8 40.0

Precision Mode Off
Synchronous Sync Source

Frames selected : 1 2

68.8

B-Y

NEWSROOM )5:19:10

System Line L185 F2
Angle (deg ) 8.8
Gain x 1.888

8.888 dB
525 line NTSC
Burst from source

Picture Mode display . (Video courtesy of KOIN -TV, Portland , Oregon .)

Field
Toggle

elarboner

Vector
Line

Field 1
Line 17

In Vector Mode , the VM 700A becomes a digital vectorscope with an electronic graticule.
A "Color Bar Search " feature makes it easy to quickly display a line containing a color bar
test signal .

Field 1
Line 18

Volts

0.0

Center
Left

IRE :FLT

100.0

$0.0

-2.8

Bar
LineTime

ICDM

:

Chromlum
GainDelay

Chrominance
Nonlinearity

Auto
Scan

GroupDelay
SinX_X

8.0

APL = 9.2% Precision Mode Off
525 line NTSC No Filtering Synchronous Sync - Source
Slow clamp to 8.00 V at 6.63 us Frames selected : 12
Sinewave at middle of screen is too small or frequency too low for measurement .

Vertical delta : -8.881 Volts
L=-0.1678, R--0.8998 , diff- 8.8688 (V )

Time from L to R : 4.783 MicroSeconds
Frequency ( 1 /T ) : 8.212637 MHz

In nuram /Executable Files /Video Measurements

Center
Right

Audio

************** uznesen
2.01.0

MicroSeconds

Diags

Even a single horizontal synchronization pulse can be displayed at a high intensity.

Bounce

▪▪▪

Chrominance
AMPM

ColorBar

3.8

Reset
Cursors

H_Blank

Main Measure Mode display of available measurements.

Measurement Location for the DGDP Measurement
Field 2 Line = 43

18.0 15.0 28.8 25.0 38.0 35.8

4.0

Reset
Diffs

5.8

Measure Mode DGDP special position acquisition feature.

Burst

Cursors
Stay On

Frequency

10000

Chrominance

DGDP

FreqResp

F2
L25

6.8

H_Timing

Mod 10 Step

Previous Leave
Selection Directory

Manual RefPacket 1st Step Last Step Measure Exit
Steps 18 14.4uSec 17.3uSec 53.8uSec Cycles ?

48.8 45.8 58.8 55.8 68.8
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MEASURE MODE¹,2

BAR LINE TIME

Measurement

Bar Level

Sync Level

Sync to Bar Top

Sync/Bar Ratio

Bar Tilt (Rec 569)

Line Time Distortion
(Rec 567)

Bar Width

Bar & LineTime (NTSC )
Field = 2 Line = 14

120.0

118.0

100.0+

90.0

80.0

70.0

68.8

50.0

40.0

30.8

28.0

10.0

100 % = Bar Level

4

0.0

Average 32 -> 32

Bar Line Time measurement.

BOUNCE

Measurement

Peak Deviation

Settling Time

BURST FREQUENCY³

Measurement

Burst Frequency Error

Range

50 to 200 IRE

20 to 80 IRE

70 to 280 IRE

10% to 125%
100% nominal

to 20%

to 20%

10 μS to 30 μS

Range

+100 Hz

Absolute
Mode

Accuracy

±0.5%

±0.5%

±0.5%

±0.5%

±0.2%

±0.2%

Range

to 50%

to 10 sec

+100 NS

Wfm --> FCC

Bar Level
(Ref . b1 )

Bar Level
(Ref . Back Porch )

Sync Level
Sync to Bar Top
Sync Bar Ratio
( 100 % = 4/18 )

LineTime Dist .
(Rec . 567 )

Bar Tilt
(Rec . 569 )

Bar Width

Relative
Mode

Accuracy

±0.2%

+0.2%

±0.2%

±0.2%

=

±0.1%

±0.1%

Composite

ΝΑ

84.1 IRE

188.3 IRE

48.2 IRE
140.5 IRE
119.5 %

Accuracy

±1%

+100 msec

8.1 %

8.1 %

18.8 u sec

Relative Mode Accuracy

+0.5 Hz

1 All accuracies for measurements with averaging capabilities assume the default average of 32 .
2 All accuracies for measurements with relative to reference mode assume an average of 256 was used
to create the reference .

3 Requires a reference signal .

CHROMINANCE TO LUMINANCE GAIN AND DELAY

Measurement

Chrominance to Luminance Delay

Chrominance to Luminance Gain Ratio

Chrom/Lum Gain Delay ( NTSC )
Field = 2 Line = 18

Chroma Gain ( %)

118.0
116.0

112.0
110.0
108.0
106.0
104.0
182.0
100.0
98.0
96.04
94.0
92.0
90.0
88.0
86.0
84.0
82.0
80.0

Average 32 -> 32

-68.8 -40.0

Measurement

Reference Amplitude

Frequency Response

CHROMINANCE NOISE

Measurement

AM Noise

PM Noise

Range

+300 ns

to 160%

Range

1
$

Chrominance to Luminance Gain and Delay measurement.

CHROMINANCE FREQUENCY RESPONSE

1

1
1

20.0-20.0
Chroma Delay (n sec )

to 100 IRE

to 100 IRE

Chroma Gain
Chroma Delay

Absolute
Mode

Accuracy

+5 ns

±1.0%

Range

-20 to -80 dB

-20 to -70 dB

Wfm --> FCC

40.0

Absolute
Mode

Accuracy

±1%

±1%

Relative
Mode

Accuracy

±1.0 ns

±0.1%

68.0

Composite

99.1 %
1.8 n sec

Relative
Mode

Accuracy

+0.5%

+0.5%

Absolute Mode Accuracy

+1 dB (-20 to -60 dB)

+1 dB (-20 to -60 dB)



MEASURE MODE (continued)

CHROMINANCE NON -LINEARITY4

Measurement

Chrominance Amplitude

Chrominance Phase

Chrominance to Luminance
Intermodulation

0.31
8.2
0.1
8.04
-0.1
-0.21

8.85
8.00+
-0.05
-0.18-0

Chrominance Nonlinearity (NTSC )
Field = 2 Line = 243
Chrominance Amplitude Error (% ) Ref = 40 IRE Packet

8.0 -0.2

0.15
8.10
0.85
0.00+

Chrominance Phase Error (deg ) Ref = 40 IRE Packet
8.8

8.2

Average 32 -> 32

-0.1

Chrominance Luminance Intermodulation (% of 714 mU )
8.1 8.1

Measurement

Luminance Level

608.84
400.04
200.0

8.1

Chrominance Non - Linearity measurement.

COLOR BAR

8.04

Chrominance Level

(excluding gray and black)

Chrominance Phase

ColorBar (NTSC)
Field = 1 Line = 41
Luminance Level ( IRE )

69.5

800.84
600.0
400.04
200.0
0.04

20 IRE

300.04
200.0
108.84
8.0t

Chrominance Level ( IRE )
62.8

188.2

8.8

Chrominance Phase (deg )
166.9

Gray
Average 32 ->

Yellow
32

Range

Color Bar measurement.

to 100%

to 360 deg

-50 to +50%

56.3

88.1

Cyan

40 IRE

Range

to 100 IRE

( to 714.3 mV)

to 100 IRE

( to 714.3 mV)

+180 deg of
nominal

48.6

82.2

283.2 240.8

Absolute
Mode

Accuracy

±0.4%

±1 deg

±0.2%

36.1

Wfm --> NTC -7 Combination

82.3

8.1

Absolute
Mode

Accuracy

+0.5 IRE

±1.0% of
nominal

80 IRE

+0.5 deg of
nominal

28.5

88.0

Green Magenta Red

Wfm --> FCC Color Bar

15.3

62.2

60.7 103.4 347.1

Relative
Mode

Accuracy

±0.2%

±0.2 deg

±0.2%

Blue

Relative
Mode

Accuracy

±0.2%

+0.2%

±0.1 deg

7.6

8.8

Black

4 Accuracies for chrominance non - linearity amplitude and phase measurements assume an average of 256.

SMPTE COLOR BARS NOMINAL VALUES

LUM (MV)

494.6

400.4

345.9

256.7

202.2

108.1

Color

Yellow

Cyan

Green

Magenta

Red

Blue

DIFFERENTIAL GAIN AND PHASE

Measurement

Differential Gain

Differential Phase

DG DP (NTSC)
Field 2 Line = 14
Differential Gain (% )

0.00 -8.12
0.051
0.00
-0.05
-0.10
-0.15
-0.20
-0.25
-0.30
-0.35
-0.40

Differential Phase (deg )
8.88 0.010.04

0.02
8.00
-0.02
-0.04
-0.86
-0.08
-0.10

1st . 2nd .
Average 32 -> 32

Range

to 100%

to 360 deg

-0.22
min = -0.33 max =

Chroma P-P (mV)

444.2

630.1

588.5

588.5

630.1

444.2

-0.01

3rd .

Differential Gain and Phase measurement.

-0.19

min = -0.10 max = 8.01
-0.10-0.05

Absolute
Mode

Accuracy

±0.3%

+0.3 deg

4th .

Wfm --> FCC

Phase (degrees)

167.1

283.4

240.8

60.8

103.4

347.1

5th .

Relative
Mode

Accuracy

+0.03%

±0.03 deg

8.00 p-p/max 8.33
-0.33 -0.25

Composite

=

pk-pk = 8.11
-0.84

6th .

LO5



MEASURE MODE (continued )

FREQUENCY RESPONSE AND GROUP DELAY

Measurement

Frequency Response

Group Delay

0.64

6

Group Delay & Gain ( NTSC )
Field = 1 Line = 70
Amplitude (dB ) (Ref . at 0.20 MHz )

0.44

0.24
0.0

-0.24

-0.4

-8.6
8.0 1.0

Group Delay (n sec )
15.0
10.0
5.0
0.0 A
-5.0
-10.0
-15.0

8.8
Average 32 ->

Measurement

Blanking Start

Blanking End

Blanking Width

Range

1.0
32

+40 dB

+1.0 μs

2.0

2.0

Absolute
Mode

Accuracy

+1.0 dB

+20 ns

Range

0.1 to 4.2 µs

6.8 to 12.2 μs

6.9 to 16.4 us

Wfm --> Sin XX

Frequency Response and Group Delay measurement using Sin X/X .

HORIZONTAL BLANKING

3.0

3.8 4.8

Relative
Mode

Accuracy

+0.3 dB

±5 ns

4.6

4.6

Absolute Mode Accuracy

+50 ns

+50 ns

+50 ns

HORIZONTAL TIMING

Measurement

Burst Level

Horizontal Sync Rise and Fall Time

Horizontal Sync Width

Burst Width

Sync to Burst Start (RS-170A)

Sync to Burst End (FCC)

Front Porch

Sync to Setup

Breezeway (FCC)

Sync Level

-20

-18

-16

-14

H Timing Measurement RS - 178A
Field = 1 Line = 56

1.77
u sec

Measurement

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

ICPM .

12

Average 32 -> 32

ICPM
F1 L 24

4.78 u sec

Horizontal Timing measurement .

INCIDENTAL CARRIER PHASE MODULATION

-18

5.31 u sec

144 n sec

-8

Range

10 to 80 IRE

80 ns to 1 us

3 to 7 us

6 to 13 cycles

(Z -C Line : F1 L 15 )

4 to 10 µs

4 to 10 µs

0.1 to 3.5 us

8.8 to 13.0 us

0.1 to 5 µs

20 to 80 IRE

9.58 u sec

147 n sec

Range

to 90 deg

39.7 IRE

Absolute Mode Accuracy

±0.5%

+10 ns

+10 ns

±0.1 cycles (FCC)
+0.5 cycles (RS-170A)

+150 ns

+25 ns

±10 ns (FCC)
+10 ns (RS-170A)

±10 ns

+25 ns

+0.5%

9.8 cycles

38.4 IRE

Accuracy

+1.0 deg

Min Angle
Max Angle
Pk -Pk Angle
(Absolute )

0.3 deg .
1.6 deg .
1.3 deg .

+18

+20

+18

+16

+14

+12



MEASURE MODE (continued)

JITTER

Measurement

Jitter (2 Field )

Jitter Long Time

K-FACTOR

Measurement Range

2T Pulse K- Factor to 10% Kf

KPB 10 to 5% KPB

Pulse to Bar Ratio 10 to 125%

Pulse Half Amplitude Duration ( HAD) 100 to 500 ns

2T Pulse K Factor ( NTSC )
Field 2 Line = 18

Average 32 -> 32

EIA-2T 5.8%

K-factor measurement .

LEVEL METER

Measurement

Level Meter

Level Meter
Field 1 Line 110
IRE

112.0

110.0

188.0

186.0

184.8

182.0

100.0

98.8

96.0
94.8

92.0

98.8

88.0
86.0

84.0

Average 32 -> 32

Level Meter measurement.

Range

+20 με

+20 μs

(a) at

Range

to 1.4 V

#020

=

K-2T
K-PB

5 Total Harmonic Distortion on packets must be ≤46 dB .

Absolute Mode Accuracy

+10 ns

+10 ns

Wfm --> FCC

PB Ratio
HAD

Absolute Mode Accuracy

+0.3%

+0.3%

±0.7%

+5 ns

Level (b -a )

=
#

8.2 % KF
-8.2 % KF
99.2 %
251.8 n sec

Accuracy

±3.5 mV

Composite

Wfm --> NTC-7 Composite

99.9 IRE

6.6 u sec , (b ) at 22.8 u sec

LINE FREQUENCY

Measurement

Line Frequency

Field Frequency

LUMINANCE NON-LINEARITY

Measurement

Luminance Non- Linearity

100.101

100.05

100.00

99.95

99.90

99.85

99.80
99.75

99.70
99.65

99.60
99.55
99.50
99.45
99.40
99.354

1st .
Average 32 -> 32

Luminance Non Linearity ( NTSC )
Field = 2 Line = 18
Luminance Non Linearity (%)

180.0 99.8

MULTIBURST5

Measurement

Luminance Non- Linearity measurement.

Reference Flag or Packet Amplitude

Other Packets

Multi Burst (NTSC )
Field = 1 Line = 17

Amplitude ( 8 dB = 68 % of

-0.06
8.45
0.40
0.35
0.30
8.25
0.28
0.15
0.10
0.05
8.00
-0.05
-0.10
-0.15
-0.20
-0.25
-0.30
-0.35
-0.48
-0.45
-0.50

-8.82

Average

8.5

2nd .

32 -> 32

Range

±3%

±3%

1.25

Multiburst measurement .

Range

to 100%

99.6

3rd .

Range

30 to 130 IRE

-40 to +6 dB

2.0

100.1 IRE Flag)
-0.01 -0.06

3.0

Accuracy

±0.1%

±0.1%

Absolute
Mode

Accuracy

+0.4%

Wfm --> FCC

pk-pk = 8.4
99.7

4th .

Absolute
Mode

Accuracy

±1%

±0.1 dB

-0.03

3.58

Composite

Relative
Mode

Accuracy

±0.2%

99.7

5th .

Wfm --> FCC Multi Burst

(dB )

Relative
Mode

Accuracy

NA

±0.03 dB

-0.06

4.1
(M Hz )

7



MEASURE MODE (continued)

NOISE SPECTRUM

Measurement

Unweighted Signal-to- Noise Ratio
(5 MHz Low Pass)

Weighted Signal-to-Noise Ratio
(5 MHz Low Pass and
Unified Weighting )

Noise Spectrum ( NTSC )
Field 1 Line = 17

-5.0
-18.0
-15.0
-20.0
-25.0
-30.0
-35.8
-40.0
-45.8W
-58.0
-55.8

8

Amplitude (8 dB = 714 mU p -p)
Band width 10kHz to Full

-68.8
-65.8
-70.0
-75.8
-80.0
-85.0
-90.0
-95.0
-108.0

Noise Spectrum measurement.

SCH PHASE

Measurement

SCH Phase

Sync Timing

Burst Timing

1.0 2.0
Cursor 1 1.23 MHz ( + -28 kHz Band )
Cursor2 2.99 MHz ( 1.76 MHz above )
Noise Area in Cursors
Average 32 -> 32

SCH Phase Measurement

38

20

18

-18

-20

-30

My

48
58

68
78

58

Range

-20 to -80 dB

68

-20 to -80 dB

88

-1888 -180 -18 8

-70

SCH Phase measurement .

98

interfuenter

Burst Relative Phase (deg )

Range

+90 deg

+1 μS

+180 deg

188

Noise Level =

118

-1880 -30-10 -3 8 3 18 30

Sync Relative Timing ( nsec)

3.0

525 line NTSC

120

-88-98-100-118

18 188

-128

138

4.0
-17.3 dB pp
-22.4 dB p-p ( -5.1 dB Diff )
-16.9 dB rms

188

1888

148

Wfm --> FCC Multi Burst

-138

Average

158

168

178

188

Absolute Mode Accuracy

+0.4 dB

(-20 to -60 dB)
+1.0 dB

(-60 to -70 dB)

+1.0 dB

(-20 to -0 dB)
+2.0 dB

(-60 to -70 dB)

-15.5 dB rms

-178

-168

-158

5.0

32 -> 32

Absolute Mode Accuracy

±5 deg

+10 nS

±5 deg

Ch A SCH
Ch B SCH

(M Hz )

Rel Burst
Rel Sync

-8.2 deg
-8.4 deg

7.1 deg
-5 nsec

Color Frame Derived
from Channel B SCH

Source
Only

Source and
Chan . A

Chon. 2

Source and
Chan . C

VITS Identification ( NTSC )

Field 1

Line 15 --> Pedestal

Line 16 --> Pedestal

Line 17 --> FCC Multi Burst

> Line 18 --> FCC

Line 19 --> VIRS

Line 28 --> Pedestal

Field 1 Line = 18

VITS ID display.

VERTICAL BLANKING

Measurement

Equalizing Pulse Width

Serration Pulse Width

Composite

Vertical Blanking ( NTSC )
18Field = 1 Line =

Httttmmmmmm

Hmmm

Vertical Blanking display.

Httmmwww.tயய

Vertical Blank ing

Average 32 ->

AverageNum

148 n sec

Equalizer
32 Pulse

32

4.51 u sec

4.66 u sec

Line 15 --> Pedestal

Line 16 --> Pedestal

Field 2

Line 17 --> Luminance Bar

Line 18 --> FCC

Range

80 ns to 1 μs

80 ns to 1 μs

Line 19 --> VIRS

Line 28 --> Pedestal

TA

Full Display

MM

144 n sec

Vertical Blanking Serration Pulse measurement .

Timing Display

Blank ing U Sync
Display Display

Composite

FCC Composite

Absolute Mode Accuracy

+10 ns

+10 ns

F1

Rescale

F2

F3

F4

Htt



AUTO MODE

RS-170A HORIZONTAL BLANKING INTERVAL TIMING MEASUREMENTS

Measurement

Color Burst Width

Front Porch Duration

Horizontal Blanking Width

Horizontal Sync Rise
Time and Fall Time

Horizontal Sync Width

SCH Phase

Sync to Setup

Sync to Start of Burst

Measurement

Equalizing Pulse Width

Serration Width

Vertical Blanking Width

RS-170A VERTICAL BLANKING INTERVAL

Range

1 to 20 µs

1 to 20 µs

19 to 29 lines

Measurement

Breezeway Width

Color Burst Width

Front Porch Duration

Horizontal Blanking Width

Horizontal Sync Rise Time
and Fall Time

FCC HORIZONTAL BLANKING INTERVAL

Horizontal Sync Width

Sync to Setup

Sync to End of Burst

Measurement

Equalizing Pulse Width

Range

6 to 13 cycles

Serration Width

Vertical Blanking Width

0.5 to 2 us

6 to 30 μs

80 to 120 ns
120 to 300 ns
300 ns to 1.0 us

1 to 8 µs

+90 deg

5 to 18 us

4 to 8 us

Bar Amplitude

Chrominance to

Luminance Delay
(Relative Chroma Time)

Range

0.2 to 3.5 us

6 to 13 cycles

0.5 to 2 us

6 to 30 µs

80 to 120 ns
120 to 300 ns
300 ns to 1.0 us

1 to 8 us

5 to 18 us

6 to 15 µs

Chrominance to
Luminance Gain

(Relative Chroma Level)

Differential Gain

Range

25 to 100%
of nominal
horizontal sync
pulse width

1 to 20 µs

19 to 29 lines

Measurement Range

Average Picture Level (APL) to 200%

Bar Top

FCC VERTICAL BLANKING INTERVAL TIMING MEASUREMENTS

Test Signal

Vertical Blanking

Accuracy

±0.1 cycles

+20 ns

+50 ns

-10 to +30 ns
+20 ns
+30 ns

+10 ns

±5 deg

+20 ns

±140 ns

(0.5 cycles)
+20 ns

to 90% of
Maximum Carrier

to 200 IRE

+300 ns

AMPLITUDE AND PHASE MEASUREMENTS

to 160%

Accuracy

±10 ns

+10 ns

-0.1 lines to
+0.2 lines

to 100%

Accuracy

±0.3%

TIMING MEASUREMENTS

Test Signal

Horizontal Blanking

Horizontal Blanking

Horizontal Blanking

Accuracy

+25 ns

±0.1 cycles

±10 ns

+10 ns

-10 to +30 ns
+20 ns
+30 ns

±10 ns

+20 ns

+20 ns

Horizontal Blanking

Horizontal Blanking

±10 ns

-0.1 lines to
+0.2 lines

Accuracy

+3.0%

+0.1%

+0.3 IRE

+5 ns

Test Signal

Horizontal Blanking

Horizontal Blanking

Horizontal Blanking

Horizontal Blanking

±1%

Horizontal Blanking

Horizontal Blanking

Horizontal Blanking

Horizontal Blanking

+0.3%

Test Signal

Vertical Blanking

Vertical Blanking

Vertical Blanking

Horizontal Blanking

Horizontal Blanking

Horizontal Blanking

Vertical Blanking

Vertical Blanking

Test Signal

Full Field

FCC/NTC-7 Composite

FCC/NTC-7 Composite

FCC/NTC-7 Composite

FCC/NTC-7 Composite

FCC/NTC-7 Composite

AMPLITUDE AND PHASE MEASUREMENTS (continued)

Measurement

Differential Phase

Luminance Non-linear
Distortion

Relative Burst Gain

Relative Burst Phase

Burst Amplitude
(% of sync)

Burst Amplitude
(% of Bar)

Sync Amplitude
(% of Bar)

Blanking Level

Sync Variation

Blanking Variation

Multiburst Packet

Amplitudes

Measurement

ICPM ( requires Zero
Carrier Pulse and the

Range

to 360 deg

to 50%

quadrature output of the
demodulator on

channel C)

+100%

+180 deg

25 to 200%

of sync

10 to 80% of Bar

(10 to 80 IRE when
Bar is not used)

20 to 80% of Bar

(20 to 80 IRE when
Bar is not used )

to 90% of
Maximum Carrier

to 50% of
Maximum Carrier
( to 50% of Bar
when Zero Carrier
is not used and
to 50 IRE when

Zero Carrier and
Bar are not used)

to 50% of

Maximum Carrier
( to 50% of Bar
when Zero Carrier
is not used and
to 50 IRE when

Zero Carrier and
Bar are not used)

Color Bar Chrominance to
Luminance Gain Ratio

COLOR BAR MEASUREMENTS

Measurement

Color Bar Amplitude Errors

Color Bar Phase Errors

Accuracy

+0.3 deg

±0.4%

FREQUENCY RESPONSE MEASUREMENTS

Measurement

Multiburst Flag
Amplitude

±0.3%

±0.3 deg

±1.0%

Range

±100% of nominal

+180 deg from
nominal

±0.4%

(±0.4 IRE)

to 200% of
nominal

±0.3%

(±0.3 IRE)

±0.2%

INCIDENTAL CARRIER PHASE MODULATION

Range

to 30 deg

±0.3% for
Zero Carrier

(±0.3% for Bar
and ±0.3 IRE
for no Zero
Carrier and

no Bar)

Range

to 90% of
Maximum Carrier

(20 to 130% of
Bar when Zero
Carrier is not used
and 20 to 130 IRE
when Zero Carrier
and Bar are
not used )

to 100% of Flag ±1% of Flag

±0.3% for
Zero Carrier
(±0.3% for Bar
and ±0.3 IRE
for no Zero
Carrier and

no Bar)

Accuracy

±0.5% for
Zero Carrier

(±0.5% for Bar
and ±0.5 IRE
for no Zero
Carrier and

no Bar)

Accuracy

±1.0 deg

Accuracy

+1.0%

±0.5 deg

+2%

Test Signal

FCC/NTC-7 Composite

FCC/NTC-7 Composite

FCC/NTC-7 Composite

FCC/NTC-7 Composite

Horizontal Blanking

Horizontal Blanking

Horizontal Blanking

Horizontal Blanking

Horizontal Blanking

Horizontal Blanking

Test Signal

FCC Multiburst or
NTC-7 Combination

FCC Multiburst or
NTC-7 Combination

Test Signal

FCC or NTC-7

Composite

Test Signal

FCC Color Bars

FCC Color Bars

FCC Color Bars
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AUTO MODE (continued)

OUT-OF-SERVICE MEASUREMENTS

Measurement

Field Time Distortion

Measurement

Line Time Distortion

WAVEFORM DISTORTION MEASUREMENTS

Pulse to Bar Ratio

Short Time Waveform

Distortion (IEEE 511 )

Chrominance Non- linear
Gain Distortion

Chrominance Non- linear
Phase Distortion

Chrominance to
Luminance Intermodulation

2T K-Factor

VIRS MEASUREMENTS

Measurement

VIRS Setup
(Reference Black)

VIRS Chrominance
Reference Amplitude

VIRS Chrominance Phase
Relative to Burst

VIRS Luminance Reference

Measurement

Unified Unweighted SNR

Unified Luminance
Weighted SNR

NTC 7 Unweighted SNR

Range

to 40%

NTC 7 Luminance
Weighted SNR

Periodic SNR

10

Range

to 40% of Bar

10 to 125%

to 25% SD

5 to 35 IRE

(20 IRE chroma)
45 to 160 IRE

(80 IRE chroma)

to 360 deg

+50 IRE

to 10% Kf

Range

-20 to 130% of

Bar (-20 to
130 IRE when
Bar is not used)

to 200% of

burst amplitude
( to 80% of Bar
when burst is not
used and to
80 IRE when
burst and bar

are not used)

+180 deg

Range

26 to 60 dB
61 to 70 dB

26 to 60 dB
61 to 70 dB

Accuracy

+0.5%

26 to 60 dB
61 to 70 dB

26 to 60 dB
61 to 70 dB

Accuracy

±0.2%

26 to 60 dB
61 to 70 dB

±0.7%

SIGNAL-TO-NOISE RATIO MEASUREMENTS

±0.5% SD

±0.4 IRE

+1.0 deg

30 to 100% of Bar ±0.2%

(30 to 100 IRE (±0.2 IRE)
when Bar is

not used)

+0.2 IRE

+0.3% Kf

Accuracy

+0.2%

(±0.5 IRE
when Bar is
not used)

±1%

(±0.1% when
burst is not
used and
±1 IRE when
burst and Bar

are not used)

±0.5 deg

Accuracy

±1.0 dB
+2.0 dB

+1.0 dB
±2.0 dB

+1.0 dB
+2.0 dB

±1.0 dB
±2.0 dB

+1.0 dB
+2.0 dB

Test Signal

Field Square Wave

Test Signal

FCC or NTC-7

Composite

FCC or NTC-7

Composite

NTC-7 Composite

NTC-7 Combination

NTC-7 Combination

NTC-7 Combination

FCC or NTC-7

Composite

Test Signal

VIRS

VIRS

VIRS

VIRS

Test Signal

Quiet Line

Quiet Line

Quiet Line

Quiet Line

Quiet Line

dBV

dBV

-5

dBV

-10
-15

-20
-25

-30

-35

-40
-45

-50
-55

dBV

-2

-4

-6

Unified Unweighted filter response curve per CCIR Recommendation 567.

-8

-10

-12

-14

-10

-20

-30

-40

-50

-60

-70

Unified Luminance weighted filter response curve per CCIR Recommendation 567 .

-2

-4

-6

-8

-10

NTC 7 Unweighted filter response.

-12

1

.5

-14 +

1

2

1 1.5

.5 1

3

2

1.5

4

MHz

3

2 2.5 3 3.5 4

MHz

NTC 7 Luminance weighted filter response.

4

MHz

-50

2 2.5

MHz

6

-105

3

7

6

4.5 5

8

7

43.5

-
008

4.5



Channel A Source System Default

System Default

Avg . Picture Level

Bar Top

Blanking Level

Bar Amplitude

Sync Amplitude

Blanking Variation

Blanking Variation.

Sync Variation

Sync Variation

Burst Amplitude

Burst Amplitude

FCC H Blanking

FCC Sync Width

FCC Sync- Setup
FCC Front Porch

Sync to Burst End

Breezeway Width
FCC Burst Width

Sync Risetime

Sync Falltime

RS- 170A H Blanking

RS - 170A Sync Width

RS - 170A Sync- Setup
RS - 170A Front Porch

Sync to Burst Start

RS - 170A Burst Width

V Blank 4 IRE F1

V Blank 4 IRE F2

V Blank 20 IRE F1

V Blank 20 IRE F2

FCC Equalizer

FCC Serration

RS- 170A Equalizer
RS - 170A Serration

VIRS Setup
VIRS Luminance Ref

VIRS Chroma Ampl

VIRS Chroma Ampl

VIRS Chroma Phase

Line Time Distortion

Pulse /Bar Ratio

2T Pulse K - Factor

IEEE - 511 ST Dist

S /N NTC7 Unweighted

S/N NTC7 Lum-Wghtd

S /N Unif Unweighted

S /N Unif Lum-Wghtd

S /N Periodic

S/N.2 NTC7 Unwghtd

39.1 %

VM700A Video Measurement Set

7.9

73.8

101.3

40.1

0.5

0.8

0.6

0.9

101.8

40.8

142

142

% Carr

% Carr

IRE

% Bar

% Carr

% Bar

10.85 us

4.84 us

9.42 us

1.42 us

7.87 us

0.56 us

8.8 Cycles

Carr

% Bar

% Sync
% Bar

ns

ns

11.30 us

4.70 us

9.35 us

1.49 us

5.31 us

9.0 Cycles

0.1

99.2

Lines

20.0 Lines

20.1

20.0 Lines

20.6 Lines

51.0 % S.W.

4.52 us

2.33 us

4.66 us

6.4 % Bar

46.2 % Bar

65.1 % Burst

26.6 % Bar

7.8 Deg

olo

olo

olo

olo

0.2 % Kf

0.6 % SD

58.4 dB

64.5 dB

58.2 dB

65.1 dB

57.8 dB

57.2 dB

**

*

*

**

*

*

**

**

Tue Oct 20 12:50:28 1992

*

Violated Limits

Lower Upper

10.0

74.0

5.00

10.65

20.1

47.5

90.0

36.0

-5.0

15.0

76.0

7.80

11.15

20.9

52.5

110.0

44.0

5.0

At Meas . Cycle Start

Ringing

RMS

RMS

RMS

RMS

RMS

RMS

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
(page 1 of 2).
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S /N.2 NTC7 Lum-Wghtd 60.7 dB

S/N.2 Unif Unwghtd 57.0 dB

S /N.2 Unif Lum-Wghtd 61.0 dB

12

Chroma - Lum Delay

Chroma- Lum Gain

Differential Gain

Differential Phase

Lum Non-Linearity

Relative Burst Gain

Relative Burst Phase

NTC7 Multiburst Flag

NTC7 Multiburst Flag
NTC7 MB Packet # 1

NTC7 MB Packet #2

NTC7 MB Packet #3

NTC7 MB Packet #4

NTC7 MB Packet #5

NTC7 MB Packet # 6

NTC7 20 IRE Chroma

NTC7 80 IRE Chroma

NTC7 Chr NL Phase

NTC7 Chr- Lum Intmd

ICPM

SCH Phase

Field Time Dist

FCC Color Bars

Yellow

Cyan
Green

Magenta
Red

Blue

Measurement results (page 2 of 2) .

1.8 ns

응101.8

0.61 응

0.31 Deg
0.66 응

-0.05 %

0.02 Deg

8.0 % Carr

% Bar

% Flag
& Flag

100.0

49.8

49.6

49.8

50.2

50.3

50.8

0.0

19.9 IRE

80.1 IRE

Deg0.2

-0.0 IRE

-1.8

% Flag
% Flag

Amplitude Error

( % )

0.8

1.3

1.3

1.1

1.2

1.8

% Flag
% Flag

Deg

Deg

% Bar

**

**

Phase Error

( Deg )

-0.3

-0.1

-0.1

-0.1

0.1

-0.0

10.0

-3.00

15.0

RMS

RMS

RMS

At

At

At

At

At

28% APL

28% APL

46% APL

28% APL

28% APL

(Ref 40 IRE Chr )

(Ref 40 IRE Chr )

(Ref Lum Pedestal )

3.00 Not Found

Chr /Lum Ratio Error

( % )

0.7

1.1

1.2

1.0

1.0

1.2



Measurement Methods - Auto-Mode

The following paragraphs describe
the measurement methods for

each measurement. Each timing
measurement method is written

for the FCC method . If there is an

RS-170A method for that same

measurement , and the RS-170A

method differs from the FCC

method , the RS-170A require
ment 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

1 -frame 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 lead

ing half-amplitude point of the

burst envelope.

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% ofburst amplitude]

to the trailing half-amplitude

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 IRE nominally) to the 10%

[50% ] point on the leading

edge of sync (nominally -4

[20] IRE).

Horizontal Blanking Width:

Measured between 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).

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 IRE and -36 IRE).

Horizontal Sync Width : Mea
sured between the 10% [50% ]

points on the leading and trail

ing 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

equivalent to 10% of sync

(nominally +4 IRE).

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 horizontal sync

(nominally -4 IRE ) to the half

amplitude point on the trailing

edge of the burst envelope.

Vertical Interval Timing

Equalizing Pulse Width : Mea

sured between the 10% [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 : Mea

sured between 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 ofthe 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 : Mea

sured as ratio of chrominance

level to luminance level of each

color bar, relative to the nomi

nal ratio for each color bar. Six

values reported.

Amplitude PhaseColor C/L Gain
Ratio

1.0092

1.8045

2.0123

2.8957

4.2106

8.1652

Yellow 167.59 deg67.36%

94.74%Cyan 283.54 deg

89.04% 240.67 degGreen

Magenta

Red

60.67 deg89.04%

94.74% 103.54 deg

Blue 67.36% 347.59 deg

FCC Color Bars Nominal Values
(Source : FCC Rule 73.699 , Figure 14) .

Amplitude and Phase Measurements

(FCC or NTC-7 Composite VITS)

Bar Top: Measured as the ratio

of the bar top to Zero Carrier

amplitude to the blanking (at

back porch) to the Zero Carrier

amplitude. Result expressed as

a percent ofMax Carrier.

Bar Amplitude: Measured from

the reference 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 ofthe
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
modulated 12.5T pulse .

13
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Chrominance-Luminance Gain

Inequality (Relative Chromi

nance Level) : Measured as the

peak-to -peak amplitude of the

chrominance component of the

modulated 12.5T-pulse.

Differential Gain : Measured as

the absolute amplitude differ

ence between the smallest and

largest staircase chrominance

packets . Result expressed as a

percent of the largest packet

amplitude.

Differential Phase : Measured as

the largest difference in phase

between any two staircase

chrominance packets.

Luminance Non-linear Distor

tion : 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.

Blanking Level: Measured as

the ratio of the blanking (at

back porch) to Zero Carrier

amplitude to the sync tip to

Zero Carrier amplitude . Result

expressed as a percent of Max

Carrier.

Sync Variation : Measured as

the peak-to -peak variation of

the horizontal sync pulse am

plitude within every third line
of a field .

Blanking Variation: Measured

as the peak-to-peak variation of

the blanking level within every
third line of a field .

Frequency Response Measurements

(FCC Multiburst or NTC - 7 Combination

VITS)

Multiburst Flag Amplitude:

Measured from back porch

blanking to the center point of

the flag top.

Multiburst Amplitude: Measured

as the peak-to-peak amplitude

ofeach ofthe multiburst packets.

Six results reported .

Waveform Distortion Measurements

(FCC or NTC-7 Composite VITS)

Line Time Distortion : Measured

as the peak-to-peak amplitude

change of the bar top , exclud

ing the first microsecond and

the last microsecond.

Pulse-to-Bar Ratio : Measured

as the peak amplitude of the 2T

pulse, expressed as a percent of

the bar amplitude.

Short-Time Waveform Distor

tion: Measured as a weighted

function of time , the result is

the peak deviation from flat

ness within 1 microsecond of

the center of a bar transition.

ANSI/IEEE Std. -511-1979,

Section 4.4 , Appendix B.

Chrominance Non -linear Gain

Distortion: Measured as the

peak-to-peak amplitude of the

first (nominally 20 IRE) and last

(nominally 80 IRE) chromi

nance packets in the 3-level

chrominance signal , referenced.

to the peak-to-peak amplitude

of the middle packet (nomi

nally 40 IRE ).

Chrominance Non- linear Phase

Distortion : Measured as the

difference between the largest

and the smallest deviation in

phase among the 3-level

chrominance test signal

subcarrier packets.

Chrominance to Luminance

Intermodulation : Measured

using the 3-level chrominance

test signal . Result is the maxi

mum amplitude departure ofa

filtered part of the luminance

pedestal from a part of the

pedestal upon which no sub

carrier has been superimposed.

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 ex

pressed as a K-factor which is

the ratio of the weighted ampli

tude of the echo-term half-wave

to the sampled amplitude of the

2T pulse.

VIRS Measurements

VIRS Setup (Reference Black) :

Measured from the blanking

level included in the test signal

to setup level.

VIRS Chrominance Reference

Amplitude: Measured as the

amplitude of the VIRS chromi

nance packet, expressed as a

percent of burst (or percent of

bar if no burst) .

VIRS Chrominance Phase

Relative to Burst: Measured as

the difference between the

VIRS chrominance packet

phase and color burst phase.

VIRS Luminance Reference:

Measured from the blanking

level included in the test signal

to luminance reference level

(nominally 50 IRE).

Signal-to-Noise Ratio Measurements

Unweighted SNR: Measured as

the ratio of bar amplitude to the

unweighted rms amplitude of

the noise on a quiet line.

Luminance Weighted SNR :
Measured as the ratio of bar

amplitude to the luminance

weighted rms amplitude of the

noise on a quiet line .

Periodic SNR: Measured as the

ratio of bar amplitude to the

peak-to-peak value of the peri
odic noise.



Ordering
Information

VM700A
Option 01
NTSC Video
Measurement Set

Out-of-Service Measurements

Long Time Distortion: Measured

as the peak overshoot and

settling time in a flat field test

signal switched from 10% to

90% APL in less than 10 µsec .

Field Time Distortion : Measured

as the peak-to-peak amplitude

change of the 100 IRE field

squarewave top . The first and

last 250 µsec are excluded.

Expressed as a percent of the

field squarewave amplitude.

Additional Options

Power Requirements

VM 700A Software Utilities

Environmental

Mains Voltage Range - 87 Vac to 132 Vac or 174 Vac to 250 Vac.

Mains Frequency - 47 Hz to 63 Hz.

Power Consumption - 250 Watts.

-

Optional Accessories

Operating Temperature Range — °C to 50°C ambient .

Physical Characteristics

-

Dimensions

Width

Height

Depth

Option 11 PAL Measurements

Option 01/11 Dual Standard Measurements

Option 20Teletext Measurements

Option 21 - Camera Measurements

Option 30 - Component Measurements

Option 40 - Audio Measurement Module

Option 41 — 6 Channel Audio Measurement Module

Option 42 - Audio to Video Delay Measurement

Option 48 GPIB Interface

Weight

Net

When ordering , please use the nomenclature given here . The standard instrument is shipped as a rack mount product.

Included Accessories

Instruction manual ; 75 2 terminators (3) 011-0102-00 ; power cord .

Option 1C Cabinet Version

Option 1G - Echo/Rounding Measurements

Option 1P Printer

Option 1T- Calibration - NIST/MIL Traceable

Option 1Z - Probe Adapter (067-1429-00 )

Option 3Z - Probe Adapter ( 3 each of 067-1429-00)

VMBKUP - VM 700A Backup Utility

VMREMGR Remote Graphics Software for the VM 700A

VMT - VM 700A Remote Control Software

mm

483

222

556

Kg

≈20

in

19.00
8.75

21.90

VM7FC1 - Field installable conversion kit to convert rack mount unit to cabinet.

VM7FR1 - Field installable conversion kit to convert cabinet to rack mount unit.

lb

=45

15



For further information , contact:

U.S.A., Asia , Central & South America
Tektronix , Inc.
Television Division , MS 58-699
P.O. Box 500

Beaverton , Oregon 97077-0001
Phone : (503) 627-1555
Telex: 192825 TEKTRONIX

FAX: (503) 627-1137

10/92 FLG2862 10M

ASEAN Countries

Tektronix Singapore Pte Ltd.
21 Collyer Quay
#17-02A Hong Kong Bank Building
Singapore 0104
Phone : 65-227-5793
FAX: 65-227-6397

Australia

Tektronix Australia Pty . Ltd.
80 Waterloo Road

North Ryde , NSW 2113
Australia
Phone : 61-2-888-7066
FAX: 61-2-888-0125

Austria , Eastern Europe,
Near and Middle East
Tektronix Ges.m.b.H.

Doerenkampgasse 7
A- 1100 Vienna
Austria
Phone: 43-222-68-66-02

Telex: (847) 111481 TEK A
FAX: 43-222-68-66-00

Belgium
Tektronix nv/sa

Bedrijfspark Keiberg
Zoning Kelberg
Excelsiorlaan, 3
1930 Zaventem

Belgium
Phone: 32-2-720-80-20

Telex: (846) 26713 TEKBEL B
FAX: 32-2-720-80-25

Brazil
Tektronix Industria e Comercio Ltda
Av. Vereador José Diniz, 3530
CEP 04604- Campo Belo
São Paulo, SP
Brazil
Phone: 55-11-543-1911

Telex: (391 ) 1154068 TEKX BR
FAX: 55-11-542-0696

Canada
Tektronix Canada, Inc.
50 Alliance Blvd.
P.O. Box 6500
Barrie , Ontario L4M 4V3
Canada

Phone: (705 ) 737-2700
FAX: (705) 737-5588

✪

Copyright © 1992 , 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.

21W-7008-5

Denmark
Tektronix A/S
Literbuen 7
2740 Skovlunde
Denmark
Phone : 45-44-535455
FAX: 45-44-530755

Finland

Tektronix Oy
Larin Kyostin tie 4
SF-00650 Helsinki 65
Finland
Phone : 358-0-722400
FAX: 358-0-7520033

France and Northern Africa
Tektronix S.A.
ZAC Courtaboeuf , 4 Av du Canada
B.P. 13
91941 Les Ulis Cedex
France
Phone: 33-1-69 86 81 81

Telex: (842 ) 604332 TEKOR A
FAX: 33-1-69 07 09 37

Germany
Tektronix GmbH
Colonia Allee 11
D-5000 Köln 80
Germany
Phone: 49-221-96969-14

Telex: (841 ) 8886601 D
FAX: 49-221-96969-17

Ireland
Tektronix Ireland , Limited
Deans Grange Estate
Kill Lane, Blackrock

County Dublin
Ireland
Phone : 353 (1 ) 289 2166
Telex: (852) 90478 TEKX EI
FAX: 353 (1 ) 289 2106

Italy
Tektronix S.p.A.
Via Lampedusa 13
20141 Milan

Italy
Phone : 39-2-84441

Telex: (843) 315217 TEKMIL I
FAX: 39-2-8950-0665

Japan
Sony/Tektronix Corporation
P.O. Box 5209, Tokyo Int'l
Tokyo 100-31

Japan
Phone : 81-3-3448-4611

Telex: (781 ) 2422850 STTYO J
FAX: 81-3-3444-0318

Mexico
Tektronix SA de CV
Viena 71 - ler Piso

Col El Carmen , Coyoacan
04100 Mexico , D.F.
Mexico
Phone : 52-5-658-6211

Telex: (383) 1772962 TEKME
FAX: 52-2-658-7982

The Netherlands
Tektronix Holland N.V.
P.O. Box 226

2130 AE Hoofddorp
The Netherlands
Phone : 31-2503-13300

Telex: (844) 74898 TEKSO NL
FAX: 31-2503-37271

Norway
Tektronix Norge A/S
Trondheimsveien 436B

Postboks 95 Grorundhagen
0905 Oslo 5

Norway
Phone: 47-2-165050
FAX: 47-2-165052

People's Republic of China
Tektronix China Limited

Xiyuan Hotel , Room 102

Erligou , Western Suburb

Beijing , P.R.C.
Phone: 86-1-8021657
FAX: 86-1-8021502

Spain
Tektronix Espanola, S.A.
Calle Condesa de Venadito ,
1-5a . Planta
28027 Madrid

Spain
Phone: 34-1-404-1011

Telex: (831 ) 46014 TKME E
FAX: 34-1-404-0997

Sweden
Tektronix AB

Adolfsbergsvagen 31
Box 20085
S-161 02 Bromma
Sweden
Phone : 46-8-29-21-10
FAX: 46-8-98-61-05

Switzerland
Tektronix International AG
Gubelstrasse 11
P.O. Box 2142

CH-6300 Zug 2
Switzerland
Phone : 41-42-21-91-92

Telex: (845) 868808 TEKZ CH
FAX: 41-42-21-217784

Taiwan
Tektronix Taiwan Limited

6th Floor , CDC Tower

125 Nanking East Road , Sec . 5
P.O. Box 36-659

Taipei 10572
Taiwan, R.O.C.
Phone : 886-2-765-6362
FAX: 886-2-767-4360

United Kingdom
Tektronix U.K. Limited
Fourth Avenue
Globe Park
Marlow
Bucks SL7 1YD

Tektronix sales
and service
offices around
the world :

Tektronix

Algeria,
Argentina,
Australia ,
Austria ,
Bahrain ,
Bangladesh,
Belgium ,
Bolivia,
Brazil ,
Bulgaria,
Canada,
Chile ,
People's
Republic of
China,
Colombia,
Costa Rica ,
Cyprus,
Czechoslovakia,
Denmark,
Ecuador,
Egypt,
Finland ,
France,
Germany,
Greece,
Hong Kong ,
Iceland ,
India,
Indonesia,
Ireland ,
Israel ,
Italy,
Ivory Coast,
Japan,
Jordan ,
Korea,
Kuwait,
Lebanon ,
Malaysia,
Mexico,
The Netherlands,
New Zealand,
Nigeria,
Norway,
Oman ,
Pakistan ,
Panama,
Peru ,
Philippines,
Poland ,
Portugal,
Russia,
Saudi Arabia,
South Africa,
Singapore,
Spain,
Sri Lanka,
Sweden,
Switzerland ,
Taiwan ,
Thailand ,
Tunisia ,
Turkey ,
United Arab
Emirates,
United
Kingdom ,
Uruguay,
Venezuela ,
Yugoslavia,
Zimbabwe .

England
Phone : 44 (628) 486000
Telex: (851) 847277 , 847378 TEKMAR G
FAX: 44 (628) 474799


