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SWC-5200  Network Time Protocol Software Clock

SWC-5200

The SWC-5200-ZX-LT is a software clock utility that will run standalone on a Win-
dows® 98/NT/2000 computer. It allows all PCs on a network to be locked to a time-
code, GPS or NTP via a LAN, WAN or Internet. The option to operate the clock utility 
in screen saver mode is also available.

What is NTP? 
Network time protocol is a UDP protocol for IP networks. It generally applies to 
a network server PC that acquires time from an external source (such as GPS or 
timecode), maintains time in its internal local clock, and supplies time to a connected 
network. NTP was designed to synchronize the clock on client machines with the 
clock on network time servers.

How accurate is NTP? 
It depends on how many hops occur between client and server, and other network 
latency inducing factors. Over Wide Area Networks (WANs), 10 to15 milliseconds is 
typical. Within a Local Area Network, 5 to 20 milliseconds is typical.

FEATURES
n	 Allows all PCs on a network to be locked to a CSD-5300, CSD-3901,CSD-3902, 

GPS or NTP via a LAN, WAN or Internet connection
n	 Supports multiple time zones on multiple clocks simultaneously
n	 Supports multiple clock styles (Harris analog or digital)
n	 Synchronize to NTP via internet

SPECIFICATIONS
Specifications are subject to change without notice.

Compatible with Windows 98/ME/NT4/2000 operating systems 

Minimum PC Requirements

Pentium 133 CPU 
16 MB of RAM 
CD-ROM 
Minimum 10MB of Hard disk space 
Network or internet access to reference to an external NTP source 

ORDERING INFORMATION
SWC-5200-ZX-LT	  Freeware version—can be downloaded free from the Harris web site

Related Products
CSD-3902	  Master clock driver

All PC’s running
SWC-5200-ZX/LI

software
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 UDC-5212  Universal Digital Clock

UDC-5212

Universal Digital Clock 
The UDC-5212 is an all-LED digital clock 
with an analog sweep seconds display and 
central seven-segment-digits display. It may 
operate as a time-code-reading clock or as 
a digital SMPTE/EBU serial time code reader, 
simply displaying the input time code.

In addition to SMPTE/EBU time code, the 
clock can operate on the internal quartz 
time base, or from the 50/60 Hz power line. 
This three-way reference capability allows 
easy integration into new or existing clock 
systems.

The UDC is available in wall- or rack-mounting versions. The wall-mount model can 
be easily adapted to rack-mount. The standard clock face has 0.8” tall digits which 
may display HH:MM:SS or MM:SS.FF, depending on the DIP Switch settings. Sur-
rounding the clock face are 72 individual LEDs, one for each second, plus an extra 
one every fifth second. The extra LEDs every fifth second are continuously illuminated, 
while the remaining 60 LEDs are activated one per second. The brightness of the 
digit, second, and marker LEDs are all separately adjustable.

Clock Operation 
Clock installation is simple when SMPTE or EBU format time code is available. Apply 
power, connect time code, and the clock takes care of the rest, instantly setting to 
the correct time.

If time code fails, the colons flash twice per second to signal its absence, and the 
clock automatically switches to the preselected secondary reference. This can be the 
internal quartz time base or power line. Any time discrepancy on return of time code 
is instantly corrected. This also applies to time code changes, such as Standard Time 
to daylight savings time.

Time Offsets 
The Harris CSD-3902 master clock system driver allows programming of time code 
user bits. This facility can be used to include a specific time offset in the time code. 
The operating mode of one or more UDCs in a system can then be set to read this 
offset. A typical application is the display of GMT in addition to local time.

Additionally, UDCs may be preset to display an offset from local time. This local 
offset allows the display of any or all time zones at one location. This offset is user-
programmable from one second to 23:59:59.

Time Code Reader Operation 
The UDC accepts time code in SMPTE, EBU, or SMPTE drop frame formats. Time code 
values are followed continuously, either up, down, or stopped values. In the absence 
of time code, the colons separating the digits will extinguish, and the last value will 
remain on display.

When used with the Harris CSD-3902 master clock system driver, the units can be 
switched to display the date instead of the time, in either MM:DD:YY or DD:MM:YY 
format.

Master Operation 
When no source of time code is available, the UDC may be configured as a time 
code generator, using its internal quartz crystal. An internal cable change is all that is 
required. The secondary reference must be set to internal, and the time code format 
DIP Switch must select either SMPTE or EBU format.

When used as a generator, the UDC can drive multiple high-impedance, time-code-
reading devices.

Secondary Drives 
The internal crystal oscillator or the power line reference may be selected to provide 
automatic back-up if time code fails. Either time base can also be used to run the 
clock as a stand-alone device, when necessary. The UDC automatically detects the 
presence of 50 or 60 Hz power line frequency.

Battery Back-up 
If AC power is lost, the UDC maintains time internally via a crystal oscillator. Self-
setting to this time will occur if no input time code is available on power-up.

Primary Drive Connectors 
The rear panel input connectors for time code are color-coded (red/black), spring-
loaded speaker-type connectors. A standard three-prong AC receptacle is also pro-
vided.

Mode Configuration 
A six-position DIP switch is used to set the UDCs operating modes. The first switch 
selects clock or time code display. The second switch selects SMPTE or EBU time code 
format for use when operating as a generator. The third switch selects the secondary 
drive, which will be used if the time code input fails. The secondary reference may be 
the internal quartz crystal oscillator or AC power line. The fourth switch selects either 
normal time code operation or time offset (requires time code from CSD-3902). This 
allows certain clocks in the system to display a different time, according to an offset 
programmed into the user bits of the time code. The fifth switch specifies whether 
the clock should run from the preselected primary or secondary drive, or display the 
date. The sixth switch is used to select the display format. 115 or 230 VAC selection 
is made via internal wire jumpers; 50 or 60 Hz detection is automatic.

Other operating modes include progressive LED illuminated sweep and display of 
date.

Manual Setting 
When operating in a mode other than time code, the clock can be accurately set by 
means of three miniature pushbuttons on the rear panel. One of the buttons selects 
the manual set mode. The other two buttons change the time display in appropriate 
increments. These buttons are also used to program a local offset from time code.
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UDC-5212

SPECIFICATIONS
Specifications are subject to change without notice.

Electrical

115/230 V AC ±20%	������������������Internally selectable
50/60 Hz	��������������������������������������Automatic selection
Power	������������������������������������������15 VA

Primary Drive Inputs

Serial time code 	��������������������������SMPTE/EBU or SMPTE Drop-Frame
Impedance 	����������������������������������Hi-Z, balanced
Level	��������������������������������������������4 V pk-pk, ±8 dB

Outputs

Serial time code 	��������������������������SMPTE/EBU (non-drop frame)
Impedance 	����������������������������������Lo-Z, balanced
Level	��������������������������������������������+10dBm nominal unloaded, -3dB into 180 ohms

Time Bases

Time code	������������������������������������SMPTE/EBU, automatic selection
Internal	����������������������������������������Crystal, ±4 sec/month, 0 -50°C
Power line	������������������������������������50/60Hz, automatic selection
Battery backup	����������������������������Crystal, ±10 sec/month, 0 -50°C

Controls

Output time code format	��������������SMPTE or EBU (non-Drop Frame)
Secondary reference 	��������������������Internal or Power Line
Aux. offset & date display	������������Requires Harris CSD-3902 Clock System Driver
Local offset	����������������������������������Any amount, user selectable

Mechanical

UDC-5212 	����������������������������������Wall-mount
Face diameter	������������������������������292mm (11.5 inches )
Overall dimensions 	����������������������356 x 356 x 86mm (14.0 x 14.0 x 3.375 inches)

ORDERING INFORMATION
UDC-5212-R	  12-inch wall-mount clock with red LEDs*

* UDC-5215-R is also available with black face and white markers. The model numbers is UDC-5212-RB.

Clocks are supplied complete with detachable power cord (3-pin) and mounting template for wall-mount clocks. One instruction manual is included per order.

Options	
RM-5012	  Rack-mount kit for UDC-5212
	  Extra instruction manual	

Related Products	
Model CSD-3902	  Master clock system driver
Model DTD-5200	  Series digital time displays
Model CDA-5500	  Clock driver autochange
Model DAC-5000	  Series digital analog clocks
Model ADC-5100	  Series analog digital clocks
DTD-5225	  Digital time display
TCC-1302	  Time code converter

FEATURES
n	 Completely self-setting with SMPTE/EBU time code input or battery back-up
n	 Absolutely silent (no moving parts)
n	 Built-in quartz time base oscillator with battery back-up
n	 Simultaneous analog LED display of seconds and digital display of hours, minutes and seconds
n	 May be operated as a time code reader for use with countdowns
n	 Digital display is user-selectable between HH:MM:SS/MM:SS.FF, 12/24 Hour, or date
n	 May be configured as a time code generator to drive other clocks
n	 LED brightness is separately adjustable
n	 Runs on 50/60 Hz, 115/230 VAC power line
n	 Automatic primary/secondary drive selection
n	 User-programmable time offsets
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 UDT-5700, UDT-5701  Up/Down Timer

UDT-5700, UDT-5701

The Time Machine 
The UDT Up/Down Timer is an extremely versatile and 
functional dual-channel timer for production and con-
trol applications. The UDT is essentially a pair of stop-
watches contained in one enclosure. A count is entered 
via the numeric keypad, a direction selected with the 
UP/DN key, and the count started using the START/
STOP key. A new count may be entered while a current 
count is running or after it has stopped. To program the 
other channels timer, press the CHAN key and repeat 
the process.

Each channel can be independently programmed for either an up or down count or 
can read an external time code source. If desired, the two channels can be simultane-
ously started or stopped with a single shifted key. LEDs on the CHAN key indicate 
which channel is currently connected to the keypad control. A count may be reversed 
instantaneously at any moment by pressing the SHIFT-UP/DN key.

Time Code Outputs, Remote Displays 
Each channel on the UDT has its own SMPTE/EBU time code output. Either channel 
may be routed to the Primary output by means of the DISPLAY key. Two LEDs on the 
DISPLAY key indicate the channel being sent to the Primary output, while the other 
channel is sent to the Secondary output. This switchable output is useful when a 
single remote time display, such as the Harris DTD-5200 series digital time display, 
is available. Either channel may be viewed remotely on a single display. When two 
remote displays are available, the channel outputs may be locked such that one 
channel corresponds to one output

The UDT generates SMPTE, EBU or SMPTE drop-frame standard time code which may 
be read by any time code reading device: time display, tape machine, video keyer, 
switcher, automation system, etc. (Drop-frame time code output is only available if 
the UDT is referenced to a drop-frame external source.)

Calculator Functions 
The UDT can also perform powerful time code calculations on the fly. While a count is 
running, another time value can be added or subtracted. Additionally, a time calcula-
tion can be performed without interrupting or affecting a currently running count in 
either channel. This is useful for calculating the next segment length while the cur-
rent segment is running. Once the calculation is complete, it may be cleared, stored 
as a preset, or used to begin the next count sequence. To provide quick adjustments, 
single second or single frame increments or decrements can also be performed. A 
single second or frame can be added or subtracted with a single key at any instant, 
while a count is running or while it is awaiting a start. This feature is extremely useful 
for picking up or dropping a few seconds during a live production, i.e., the next seg-
ment time can be quickly and easily adjusted while it is running or before it starts.

Time Code Input 
The UDT may read an external play speed time code source, such as from the Harris 
CSD-3902 master clock system driver, into either channel. Additionally, a reference 
time code input may be connected to stabilize the UDTs internal oscillator. When an 
external real-time source is available, count downs to program end times are simple 
and automatic: simply select the external source by pressing the INPUT key, subtract 
the scheduled end time, and then press START/STOP to complete the calculation and 
begin the count.
Presets 
For commonly used count sequences there are 20 programmable preset count values. 
Each preset contains a count value and a direction and may be recalled with a single 
keystroke. The recalled value may be viewed and modified if necessary before being 
started with the START/STOP key.

Follow Buffer 
For multiple countdown timing sequences each channel may hold up to six count 
sequence values. These counts will then follow one another; when one ends, the next 
will begin. Programming the buffer may be done while a count, even the first count 
of the sequence, is running. As the sequences are played back, new count values may 
be entered to the buffer.

Serial Port 
An RS-232 or RS-422 serial port is provided for an ASCII time value output. The 
parameters are fixed at 9600 baud, eight data bits, no parity and one stop bit. The 
time output value may be programmed for either HH:MM:SS or HH:MM:SS.FF format. 
When ordering, please specify the RS-232 or RS-422.

General Purpose Interface (GPI) 
For machine control and automation applications, the UDT provides numerous GPI 
options. There are four GPI outputs or closures to ground and five GPI inputs.

The GPI outputs may be activated at any time match (to the second) or at the start 
or end of a count on either channel. The duration of the GPI output is programmable 
from one frame to one second. The GPI inputs are triggered by a ground (zero volts) 
signal of at least one frame in duration. Any key function on the UDT may be acti-
vated by any one of the GPI inputs.

Return to zero and continue counting up using a single GPI contact input is also 
available.

FEATURES
n	 Two independent and programmable up/down timing channels
n	 Stopwatch style of operation
n	 Remote count display using any time code reader
n	 Generates/reads SMPTE, EBU, or SMPTE drop-frame time codes
n	 Time code calculator for standalone or on the fly calculations
n	 Serial RS-232/422 ASC II time output
n	 20 programmable presets
n	 GPI for machine control or interface
n	 HH:MM:SS or MM:SS:FF display
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UDT-5700, UDT-5701

SPECIFICATIONS
Specifications are subject to change without notice.

INPUTS

SMPTE/EBU Time Code

Input Time Code	�������������������������� SMPTE/EBU or SMPTE Drop Frame
Level	�������������������������������������������� 4 V pk-pk, ±12 dB
Impedance 	���������������������������������� High-Z, balanced
Reference Time Code	������������������� SMPTE/EBU (used for timebase only)
Level	�������������������������������������������� 4 V pk-pk, ±12 dB
Impedance 	���������������������������������� High Z, balanced

GPI Inputs

Closures to ground	���������������������� 5 general purpose interface inputs
Impedance 	���������������������������������� High-Z, unbalanced
Minimum Closure Duration	���������� 33 ms
Delay Between Closures 	�������������� 33 ms
Programmability	�������������������������� Any key function

RS-232/RS-422 Interface

Data Format	�������������������������������� 9600 baud, 8-bit, 1 stop bit, no parity
Output Formats	���������������������������� Continuous HH:MM:SS or HH:MM:SS:FF

OUTPUTS

SMPTE/EBU Time Code

Format	���������������������������������������� SMPTE/EBU or SMPTE Drop Frame
Outputs	��������������������������������������� 2 per channel
Output 1 Level 	���������������������������� +10 dBm nominal unloaded, -3 dB into  

 180 ohms
Impedance 	���������������������������������� Low-Z, balanced
Output 2 Level 	���������������������������� +4 dBm nominal
Impedance 	���������������������������������� 600 ohms, balanced

GPI outputs

Closure to ground	������������������������ 4 general purpose interface outputs
Impedance 	���������������������������������� High-Z, unbalanced
Closure duration	�������������������������� Programmable, 33 ms to 1 s
Programmability	�������������������������� Any time match or sequence endpoint
Off state voltage	�������������������������� 5 V pullup through 10 k Ohm

Mechanical

UDT-5700
Height	������������������������������������������ 177 mm (7.0 in.)
Width	������������������������������������������ 114 mm (4.5 in.)
Depth	������������������������������������������ 45 mm deepest point (1.75 in.)

UDT-5701
Height	������������������������������������������ 44 mm (1.75 in.)
Width	������������������������������������������ 483 mm (19 in.)
Depth	������������������������������������������ 185mm deepest point (7.25 in.)

Electrical

Voltage	���������������������������������������� +8 V DC

ORDERING INFORMATION
UDT-5700	  Desktop up/down timer
UDT-5701	  Rackmount up/down timer; includes plug-in power supply and instruction manual

Specify 120 or 240 V AC operation as well as SMPTE or EBU time code input.
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 VIT-411  Vertical Interval Test Signal Generator/Inserter

VIT-411

The VIT-411 Vertical Interval Test Signal Generator inserts high-quality test signals 
into the vertical blanking interval of a video program signal. These are used to evalu-
ate the transmission path without interruption of programming. The VIT-411 is de-
signed to be rackmounted in a DAT-1 tray or carried in the field. The VIT-411 provides 
for user selection of the FCC or NTC-7 test signal sets.

CATV baseband system test, common carrier microwave, duplication quality assur-
ance, and SNG/ENG vehicles are commonly used applications.

FEATURES
n	 Insertion on user-selectable line and field
n	 NTC-7 Combination
n	 NTC-7 Composite
n	 FCC Color Bars
n	 FCC Composite
n	 FCC Multiburst
n	 Bypass on power loss
n	 Compact package
n	 12-bit, 8xfsc processing
n	 Standards available: NTSC

SPECIFICATIONS
Specifications are subject to change without notice.

Signal Set

NTC-7 Composite Test Signal

Bar Amplitude	������������������������������ 100 IRE, nominal
2T Pulse	�������������������������������������� Amplitude 100 IRE, nominal; Half Amplitude 

Duration 250 ns ±10 ns
12.5T Modulated Pulse	���������������� Amplitude 100 IRE, nominal; Half Amplitude 

Duration 1570 ns ±50 ns
Six Modulated Steps	�������������������� Luminance amplitude to 90 IRE, nominal; 

modulated subcarrier 40 IRE, nominal
Differential Phase	������������������������<0.3°
Differential Gain	��������������������������<0.3%
Chroma to Luma Gain	������������������<0.5 IRE
Chroma to Luma Delay	����������������<5 ns

NTC-7 Combination Test Signal

Reference Bar Amplitude	�������������� 100 IRE, nominal
Reference Packet Amplitudes	�������� 50 IRE ±0.1 dB
Packet References	������������������������ 0.5, 1.0, 2.0, 3.0, 3.58 and 4.2 MHz
Color Reference Packet 

Amplitudes	���������������������������������� 20, 40 and 80 IRE, nominal

FCC Color Bars

Bar Accuracy	�������������������������������� Phase <1°; amplitude <1%
Luminance 	���������������������������������� White bar 100 IRE ±1 IRE, nominal
Residual Subcarrier	����������������������<1 IRE
Overshoot, Undershoot and 
Ringing	����������������������������������������<1% at 1 V pk-pk output

FCC Multiburst

Reference Bar Amplitude	�������������� 100 IRE, nominal
Reference Packet Amplitudes	�������� 60 IRE ±0.1 dB
Packet Frequencies	���������������������� 0.5, 1.25, 2.0, 3.0, 3.58 and 4.1 MHz

IN OUT
SIGNAL

SELECTION

PIN
 1

NTC - 7 FCC FOR 115 VAC
CONNECTED

NTC-7 Combination

FCC Color Bars

FCC Multiburst

FCC Composite

NTC-7 Composite
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VIT-411

FCC Composite Test Signal

Six Modulated Steps	��������������������Luminance amplitude to 80 IRE, nominal; 
modulated subcarrier 40 IRE, nominal

2T Pulse	��������������������������������������Amplitude 100 IRE, nominal; HAD 250 ns ±10 ns
12.5T Modulated Pulse	����������������Amplitude 100 IRE, nominal; HAD 1570 ns ±50 ns
Bar Amplitude	������������������������������ 100 IRE, nominal
Differential Phase	������������������������<0.3°
Differential Gain	��������������������������<0.3%
Chroma To Luma Gain	�����������������<0.5 IRE
Chroma To Luma Delay	����������������<5 ns

Insertion

Input	��������������������������������������������RS-170 compatible video, 1.0 V pk-pk ±3 dB
Output 	����������������������������������������Unity gain ±1 IRE, in insert mode, with selected 

VITS added
Subcarrier Lock Range	������������������ 3.579545 MHz ±50 Hz
Inserted Signal To Program 
Phase Variance	����������������������������<1°
Insert To Bypass Path 
Length Variance 	��������������������������<1° typical
VITS	��������������������������������������������12-bit, 8xfsc signal processing  

User selection of NTC-7 or FCC VITS test signal 
groups via back panel jumper

VITS Location 	������������������������������Individually user selectable from line 17 to 20; 
odd or even field

Input Impedance	�������������������������� 75 ohms
Input Return Loss 	������������������������³36 dB to 5 MHz in insert mode,  

³30 dB to 5 MHz in bypass mode
Inserted Signal DC Offset	��������������<5 mV

Power

Input	��������������������������������������������90-132, 180-264 V AC  
50/60 Hz, nominal

Consumption 	������������������������������ 10 VA, nominal

Environmental

Operating Temperature	����������������0° to 50°C
Storage Temperature	��������������������–40° to 75°C
Humidity	��������������������������������������90% maximum (non-condensing)

Mechanical

Dimensions	����������������������������������Height: 1.74 in. (4.4 cm)  
Width: 5.25 in. (13.3 cm)  
Depth: 9.9 in. (25.2 cm)

Weight	����������������������������������������2.1 lb (0.95 kg)

Standard Accessories

Operation and Service Manual 
Power Cord

Options

Dat -1	������������������������������������������Rackmount frame; accommodates any 3 
Videotek self-contained modular units, including 
video and audio distribution and switching

Dat -2	������������������������������������������Blank panel for DAT-1
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 VSG-10  NTSC/PAL Blackburst Generator

VSG-10

The VSG-10 is a unique, versatile, flexible and accurate blackburst generator for use 
in either NTSC or PAL video systems. This small, self-contained blackburst generator 
operates on either 115 or 230 AC mains and may be set to operate in either NTSC 
or PAL at either voltage setting. Both signal format mode and power input selec-
tions are via internal jumper settings. The VSG-10 provides three blackburst outputs 
on BNC type connectors on the back panel. The output signals are digitally gener-
ated from an extremely stable TCXO and meet the most stringent requirements of 
either PAL or NTSC applications. The VSG-10 uses a detachable, 3-wire power cord 
connection in accordance with IEC-320. Mating power cord sets are available for 
worldwide usage.

This all adds up to prove that the VSG-10 is the best choice for an efficient, high-
quality blackburst generator for use anywhere in the world.

FEATURES
n	 Three stable blackburst outputs
n	 NTSC or PAL in a single unit
n	 IEC-320 power connection
n	 CE certified, RoHS
n	 Rackmountable, using DAT-1
n	 Standards available: NTSC and PAL, NTSC-J optional

SPECIFICATIONS
Specifications are subject to change without notice.

Video

Outputs	���������������������������������������Three analog composite blackburst, NTSC or PAL 
format (internal jumper selectable)

Connectors	����������������������������������BNC female
Output Impedance 	����������������������75 ohms nominal
Chroma Subcarrier 	����������������������3.579545 MHz, ±10 Hz (NTSC),  

4.433619 MHz, ±10 Hz (PAL),  
10° to 40°C

Output Level

NTSC 	������������������������������������������Sync: -40 IRE ±1 IRE  
Burst: 40 IRE ±1 IRE  
Setup: 7.5 IRE ±1 IRE

PAL	����������������������������������������������Sync: -43 units ±1 unit  
Burst: 43 units ±1 unit  
Setup: none

Power Requirements

Input	�������������������������������������������� 90 to 132/180 to 264 VAC, 50/60 Hz, nominal
Consumption 	������������������������������ 8 VA, typical
Connector	������������������������������������ per IEC-320
Cord	�������������������������������������������� 3-wire, detachable

Environmental

Operating Temperature	���������������� 0° to 50°C
Storage Temperature	�������������������� -40° to 85°C
Humidity	�������������������������������������� 90% maximum (non-condensing)

Mechanical

Dimensions	����������������������������������Height: 1.74 in. (4.4cm)  
Width: 5.25 in. (13.3 cm)  
Depth: 9.9 in. (25.15 cm)

Weight	����������������������������������������2.2 lb (1.0kg)

Standard Accessories

Operation & service manual 
Power cord

Options

Dat -1	������������������������������������������ Rackmount tray
Dat -2	������������������������������������������ Blank panel for DAT-1

POWER

VIDEOTEK
VSG -10  BLACKBURST

1 2 3
BLACKBURST OUT

 INPUT :
50 -60Hz

10VA MAX

115 230
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VSG-21  Color Sync Reference and Test Signal Generator

VSG-21

The VSG-21 provides the most useful test and reference signals for a video produc-
tion environment in a single, compact unit. Select one of four test signals, dedicated 
blackburst and 1 kHz audio tone outputs, which provide signals for operational ad-
justment of NTSC equipment while providing a stable reference.

The VSG-21 is at home in numerous applications, including field production, studio 
production, duplication, SNG and ENG.

FEATURES
n	 SMPTE color bars
n	 FCC multiburst
n	 10-step modulated stairstep
n	 10-step stairstep
n	 Continuous blackburst output
n	 +4 dBm 1 kHz tone output
n	 Rackmountable using optional DAT-1 Rackmount Frame
n	 Standards available: NTSC, NTSC-J optional

SPECIFICATIONS
Specifications are subject to change without notice.

Continuous Outputs

Blackburst	������������������������������������(Color Black)  
1 isolated output, BNC.  
Digitally generated RS-170M composite video 
containing composite sync, burst and 7.5 IRE 
(nominal) black level

Amplitude	������������������������������������ 47.5 IRE ±1 IRE
DC Offset 	������������������������������������ 0 V ±100 mV
Residual Subcarrier:	����������������������<1 IRE

Audio 

One balanced output via detachable connector
Frequency	������������������������������������ 1 kHz, ±0.5%, sine wave
Level	�������������������������������������������� +4 dBm, ±0.5 dBm (internally adjustable)
Impedance 	���������������������������������� 600 ohms
THD 	��������������������������������������������<1%

Switchable Output 

Four times subcarrier digitally generated

Smpte Color Bars 

with pluge and I and Q bars
Bar Accuracy	��������������������������������<1°
Amplitude	������������������������������������<1%
DC Offset 	������������������������������������ 0V ±50 mV
Luminance 	���������������������������������� 100% white bar, 100 IRE ±1 IRE
Residual Subcarrier	����������������������<1 IRE
Over/Undershoot and Ringing	������<1% at 1 V pk-pk output

FCC Multiburst

Reference Bar Amplitude	�������������� 100 IRE
Reference Packet Amplitude 	�������� 60 IRE
Burst Frequencies 	������������������������ 0.5, 1.25, 2.0, 3.0, 3.58 and 4.1 MHz

10-Step Modulated Stairstep

Chrominance Amplitude	�������������� 40 IRE

10-Step Stairstep 

Ten equal amplitude steps from 7.5 to 100.0 IRE

Control 

Momentary ground contact for control

Connector

Conforms to UL standard 1863 (Standard Phone Jack)

Power

Input	�������������������������������������������� 90-132, 180-264 VAC, 50/60 Hz
Consumption 	������������������������������ 12 VA, nominal
Connection	���������������������������������� 3-wire power cord

Environmental

Operating Temperature	���������������� 0° to 50°C
Storage Temperature	��������������������-50° to 75°C
Humidity	�������������������������������������� 90% maximum (non-condensing)

Mechanical

Dimensions	���������������������������������� Height: 1.74 in. (4.4 cm) 
	���������������������������������������������������Width 5.25 in. (13.3 cm) 
	���������������������������������������������������Depth 9.9 in. (25.2 cm)
Weight	���������������������������������������� 2.5 lb (1.15 kg)

Standard Accessories

Operation & service manual

Options

DAT-1	������������������������������������������Rackmount frame accommodates three VSG-21 
and/or standalone distribution amplifiers

DAT-2	������������������������������������������Blank Panel for DAT-1

VIDEOTEK
VSG - 21

COLOR
BARS

MOD
STEP

MULTI
BURST

STAIR
STEP

SELECT

TEST SIGNAL
OUT

BLACK
BURST

H L G
TONE

EXT
CTRL



458 www.broadcast.harris.com

VSG-201  RS-170A Color Sync Generator

VSG-201

The VSG-201 is an RS-170A color sync generator designed with the accuracy and 
drift-free performance you require, providing digitally generated reference signals for 
composite analog NTSC systems. Six isolated blackburst outputs provide reference 
for multiple devices. Discrete drive pulses for special requirements are also provided. 
An internal SMPTE color bar generator is provided to aid in video system alignment, 
and a 1 kHz audio tone generator is provided for establishing reference audio levels 
and unity gain. The VSG-201 is ideal for use as either a master or slave sync genera-
tor in any system.

FEATURES
n	 RS-170A Specifications
n	 Genlock - Guaranteed SC/H phase regardless of input phase
n	 Genlock input loss / presence indication on front panel
n	 Four times subcarrier composite analog SMPTE color bars
n	 Proprietary phase correction algorithm guarantee “textbook” accuracy of color 

bar outputs
n	 Six isolated blackburst outputs
n	 Color field 1 ID pulse output
n	 Audio tone outputs, balanced and unbalanced
n	 Front panel adjustments for Genlock, H phase and SC phase
n	 Selectable vertical blanking width (lines 15 to 21, internal)
n	 +4 dBm, 1 kHz tone output, 600 ohms balanced or unbalanced outputs
n	 Rackmountable
n	 Standards available: NTSC, NTSC-J optional

SPECIFICATIONS
Specifications are subject to change without notice.

Video

Oscillator Stability	������������������������TCXO (internal mode) ±2 Hz @ 20°C
Non-Genlocked Mode	������������������Meets EIA RS-170A (SC/H phased)
Genlock 	��������������������������������������Selectable genlock or internal.  

Loop through EIA RS-170A input requires a 
blackburst video signal of 40 IRE of sync ±6 dB.  
SC/H phase of output guaranteed regardless of 
input phase

Return Loss	����������������������������������<-40 dB to 4 MHz
Input Impedance	��������������������������100 k ohms bridging
Genlock Jitter 	������������������������������(with stable RS-170A blackburst input)  

H. Sync lock, <2 ns  
Chroma lock, <1°

Front Panel Phase Adjust	��������������Horizontal, ± 2.24 µs  
Subcarrier, >360°

Outputs

Blackburst: (Color Black)	��������������6 isolated outputs  
Digitally generated RS-170A composite video 
containing composite sync, burst and 7.5 IRE 
(nominal) black level

Amplitude	������������������������������������47.5 IRE ±1 IRE
DC Offset 	������������������������������������0V ±100 mV
Residual Subcarrier	����������������������<1 IRE
Color Bars	������������������������������������4 times subcarrier composite analog SMPTE color 

bars. Proprietary phase correction algorithm 
guarantees “textbook” accuracy of color bar 
outputs.  
U.S. Patent #4,811,097

Bar Accuracy	��������������������������������Phase <1° of nominal phase
DC Offset 	������������������������������������0V ±50 mV
Luminance 	����������������������������������100% white bar, 100 IRE of nominal values
All Other Steps	����������������������������±1% at 1 V pk-pk output
Residual Subcarrier	����������������������<1 mV
Over/Undershoot & Ringing	���������� <1% at 1 V pk-pk output

Pulse Outputs

Rise Time 	������������������������������������140 ns ±20 ns, 10 to 90% points
Fall Time	��������������������������������������140 ns ±20 ns, 10 to 90% points
Polarity	����������������������������������������Negative pulse
Amplitude	������������������������������������0V to -4 V ±3% terminated, 75 ohms
Over/Undershoot & Ringing	����������<1% at 4 V pk-pk output
Residual Subcarrier	����������������������<10 mV p-p at 4 V pk-pk output
Connectors	����������������������������������BNC female
Composite Sync	����������������������������2 isolated outputs
Composite Blanking 	��������������������Vertical: 15 to 21 lines selectable by internal 

rotary switch. Factory set to 21 lines. 
Horizontal: 10.9 µs, adjustable ±1 µs

Burst Flag	������������������������������������1 output, 2.5 µs ±35 ns
H. Drive	���������������������������������������1 output, 6.2 µs ±35 ns
V. Drive	����������������������������������������1 output, 9 lines
Color Frame 1 ID Pulse	����������������1 output, 1 line wide at line 10 color frame A, 

field 1
Subcarrier	������������������������������������1 output  

3.579545 MHz ±10 Hz  
2 V pk-pk ±5% terminated, 75 ohms

Audio

Outputs	���������������������������������������1 RCA unbalanced single ended  
1 XLR balanced, female

Frequency	������������������������������������1 kHz ±5%, sine wave
Level	��������������������������������������������+4 dBm ±0.5 dB
Impedance 	����������������������������������600 ohms nominal
THD 	��������������������������������������������<1%

BLACKBURSTCOLOR BARS

BAL 1 KHz +4 dBM

UNBAL 1 KHz

REF.
BLACK
BURST
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FIELD 1 IDH-DRIVEBURST FLAG

COMP SYNC COMP BLANK V-DRIVE SUBCARR

 P
U

S
H

SY
NC

, TIMIN



G 

AN
D 

CLO
C

KS
  

 TEST


 AN
D

 MEASUREMENT












459NA +1 800 231 9673  n  CALA +1 786 437 1960  n  EMEA +44 (0) 118 964 8200  n  APAC +852 2776 0628 VSG-201

Environmental

Operating Temperature	����������������0° to 50°C
Storage Temperature	��������������������-50° to 75°C
Humidity	��������������������������������������90% maximum (non-condensing)

Power

Input	��������������������������������������������108-132, 216-250 VAC,  
50/60 Hz, nominal

Consumption 	������������������������������34 VA, typical
Connection	����������������������������������3-wire power cord, IEC 320

Mechanical

Dimensions	����������������������������������Height: 1.74 in. (4.4 cm)  
Width: 19.0 in. (48.3 cm)  
Depth: 10.75 in. (27.1 cm)

Weight	����������������������������������������10 lb (4.54 kg)

Standard Accessories 

Operation & service manual 
Rackmount kit 
Power cord
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VSG-201D, VSG-204D  Serial Digital Sync Generators

VSG-201D, VSG-204D

The VSG-201D and VSG-204D sync generators are specifically designed for use in 
601 serial digital and hybrid analog/digital applications in both 525/60 and 625/50 
systems. A high-stability TCXO provides the necessary accuracy for the most demand-
ing requirements. All models have infinite genlock timing range, and four analog 
blackburst outputs for system timing plus constant digital black and digital test sig-
nals. Two of the blackburst outputs in the VSG-204D have independently adjustable 
timing over the entire range. All models have stereo analog tone, and the VSG-204D 
provides both embedded and separate AES/EBU tone (or silent) with level adjustment 
and channel placement via front panel control. For total flexibility, the VSG-204D also 
has 10 selectable test signals and can be set to simultaneously output NTSC and PAL 
blackburst all timed together with the AES/EBU audio.

The VSG-201D and VSG-204D are ideal for use as either a master or slave sync 
generator in any system, making Harris the only choice for a digital sync generator to 
meet both your needs and your budget.

Provide reliable protection for your system during a primary reference signal loss by 
adding a VSX-11D multi-format sync changeover to your pair of sync generators.

FEATURES
n	 High-stability TCXO for ±1 Hz subcarrier accuracy
n	 Infinite genlock range—locks to any field, any line and any phase
n	 Four analog blackburst outputs follow genlock (VSG-201D)
n	 Two analog blackburst outputs follow genlock … plus
n	 Two independently adjustable blackburst outputs (VSG-204D)
n	 EDH added to all serial digital video outputs
n	 Constant digital black output
n	 Constant digital bars output (selectable 75% or 100%)(VSG-201D)
n	 Ten front-panel-selectable test signals (VSG-204D)
n	 Stereo analog tone output—click added to identify one channel
n	 Embedded and AES/EBU tone and silent output (VSG-204D)
n	 Standards available: 525 and 625, NTSC-J optional
n	 Multi-format sync changeover, VSX-11D, available to provide protection against 

primary reference signal loss

VSG-201D 
The VSG-201D provides ±1Hz temperature compensated crystal oscillator for high 
stability as a master sync generator, plus genlock is standard for use as an economi-
cal, high quality slave unit. The VSG-201D includes infinite genlock range (to either 
NTSC or PAL), four analog blackburst outputs, analog stereo tone output, plus con-
stant 601 Digital Black and Digital Bars (75% or 100%) output. 

n	 High Stability TCXO for ±1 Hz accuracy
n	 Genlock range is infinite—lock and phase
n	 Four analog blackburst outputs follow genlock
n	 Constant digital black output

Constant digital bars output
n	 Stereo analog tone output
n	 27 MHz clock output
n	 Front panel LEDs for status indication
n	 All controls for system set-up on front panel

VSG-204D 
The top-of-the-line VSG-204D includes AES/EBU outputs, embedded audio and 
independently adjustable black outputs. For dual standard (525/625) facilities, the 
VSG-204D can provide simultaneous, independently adjustable black outputs in both 
NTSC and PAL. The genlock operation may even be conveniently split between NTSC 
and PAL inputs for multi-format facilities. Finally, 10 front panel selectable digital 
video test signals make this instrument ideal for system testing. 

n	 High Stability TCXO for ±1 Hz accuracy
n	 Genlock range is infinite—lock and phase
n	 Two blackburst outputs follow genlock
n	 Two blackburst outputs independently adjustable and independently set for 

NTSC or PAL (± 2 fields NTSC, ± 4 fields PAL)
n	 Constant digital black output
n	 10 serial digital video test signals
n	 Stereo analog audio tone output and embedded digital audio
n	 AES/EBU audio outputs on XLR and BNC
n	 48 kHz clock output
n	 27 MHz clock output

SPECIFICATIONS
Specifications are subject to change without notice.

Video

Serial Digital Outputs 	������������������Color bars—two (test signals in VSG-204D)  
Black - two

Connectors	����������������������������������BNC 75 ohms, female
Resolution	������������������������������������10-bit
Format	����������������������������������������270 Mb/s component per SMPTE 259M-1993, 

and ITU-BT R.601

Sample Rate	��������������������������������13.5 MHz Y, 6.75 MHz CR, CB
Output Level	��������������������������������800 mV ±10%, excluding overshoots
Dc Offset	��������������������������������������0.5 V maximum
Rise/Fall Time	������������������������������400 ps to 1.5 ns
Jitter	��������������������������������������������<0.25 ns over a one line period, (non-genlocked)
Return Loss	����������������������������������<-15 dB, 5 to 270 MHz
Error Generation	��������������������������EDH (active and full field) embedded in all serial 

digital outputs

1-2 ANALOG AUDIOR L3-4AES/EBU

1A 250V

T

5 x 20 mm
INPUT:

115 -230V ~
50 -60Hz

50VA

REF. IN BLACK
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AES/EBU27 MHz
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Video Format 	������������������������������525/60 Hz line and 625/50 Hz line dependent 
upon genlock input signal or front panel setting

Color Bars	������������������������������������75% or 100% equivalent saturation, determined 
by a front panel setting 
For 60 Hz field rates, SMPTE bars are the 75% 
setting

Four Analog Blackburst Outputs

Sync Amplitude	����������������������������40 IRE ±1 IRE (NTSC)  
43 units ±1 unit (PAL)

Black Level	����������������������������������7.5 IRE ±1IRE (NTSC) 0 units (PAL)
Sc/H Phase	����������������������������������0° ±10°
Phasing	����������������������������������������Field aligned with genlock reference signal
Frequency Stability 	����������������������Subcarrier <1.0 Hz from 10°C to 40°C (non-

genlocked)
Timing 	����������������������������������������Follows serial output timing via genlock controls

Genlock

Input	��������������������������������������������Stable blackburst, 525/60 Hz line, 429 mV ±6 
dB or 625/50 Hz line, 450 mV ±6 dB

Return Loss	����������������������������������<-40 dB, DC to 5 MHz
Adjustment Range	������������������������±2 fields in 60 Hz; ± 4 fields in 50 Hz in three 

front panel control ranges–coarse, medium and 
fine

Resolution	������������������������������������Infinite
Jitter	��������������������������������������������<0.5° at either 3.58 MHz or 4.43 MHz
Color Framing	������������������������������Correct with reference SC/H phase of 0° ±45° 

NTSC; 0° ±20° PAL
Capture Range	����������������������������Nominal subcarrier frequency ±50 Hz

27 MHz Output

Connector	������������������������������������BNC 75 ohms, female
Output Level	��������������������������������800 mV ±10%, excluding overshoots
DC Offset 	������������������������������������0 ±0.5 V
Overshoots	����������������������������������<10 % maximum
Rise/Fall Time	������������������������������400 ps to 1.5 ns
Frequency	������������������������������������27 MHz ±0.2 ppm from 10°C to 40°C (non-

genlocked)

Analog Audio

Channels	��������������������������������������2 simultaneous; left channel has a click for ID 
purposes

Level	��������������������������������������������+4 dBm, balanced
Frequency	������������������������������������1 kHz
Connector	������������������������������������2 XLR, one for left; one for right

Power

Power Input 	�������������������������������� 90 to 264 VAC, 50/60 Hz, nominal
Power Consumption	�������������������� 50 VA, typical

Environmental

Operating Temperature	����������������0° to 50°C
Storage Temperature	��������������������–50° to 85°C
Humidity	��������������������������������������0% maximum (non-condensing)

Mechanical

Dimensions	����������������������������������Height: 1.75 in. (4.5 cm)  
Width: 19 in. (48.3 cm)  
Depth: 10 in. (25.4 cm)

Weight	���������������������������������������� 13 lb (5.9 kg)

Standard Accessories

Operation & service manual 
Rackmount kit 
Power cord

Embedded Audio (VSG-204D)

Channels	��������������������������������������Four simultaneous; may be set to any one of the 
four groups from front panel

Sample Rate	��������������������������������48 kHz, synchronous with video sampling
Resolution	������������������������������������20 bits
Signals	����������������������������������������All channels set to one of two tones, either 800 

Hz or 1 kHz, adjustable from front panel.  
1,2,3 or 4 channels may be set to silent

Levels	������������������������������������������Adjustable from –10 dBfs to –20 dBfs in 2 dB 
steps from front panel.  
Internal switch adds or subtracts 10dBfs from 
front panel setting

AES/EBU Audio (VSG-204D)

Channels	��������������������������������������4 simultaneous
Sample Rate	��������������������������������48 kHz, synchronous with video sampling
Resolution	������������������������������������20 bits
Signals	����������������������������������������All channels set to 1 of 2 tones, either 800 Hz 

or 1 kHz, adjustable from front panel (tracks 
embedded audio settings) 1,2,3 or 4 channels 
may be set to silent

Levels	������������������������������������������Adjustable from -10 dBfs to –20 dBfs in 2 dB 
steps from front panel (tracks embedded audio 
settings). Internal switch adds or subtracts 10 
dBfs from front panel setting

Connector	������������������������������������2 BNCs, unbalanced out; Two XLR transformer 
coupled, balanced out

Adjustable Blackburst Outputs	������2 of the four blackburst outputs are phase 
adjustable, ± 2 fields NTSC or ±4 fields PAL, all 
lines and infinite SC phase

Test Signal Outputs	����������������������Front panel selection of the following test 
signals:  
-Color Bars, 100% full field  
-Color Bars, 75% full field (625)  
-Color Bars, 75% SMPTE (525)  
-10 Step  
-Convergence test pattern  
-Timing test with cosited markers and blanking       	
 markers  
-Shallow Ramp  
-Limit Ramp  
-Multiburst  
-SDI Checkfield  
-Bow Tie pattern

Blackburst Assignment 	����������������Each of the 2 independently adjustable 
blackburst outputs may be set to always output 
NTSC or PAL blackburst rather than follow 
master genlock. The blackburst timing is always 
coherent with the AES/EBU timing and phase

Genlock Assignment	��������������������The loop through genlock input may be set, 
via an internal jumper, to allow 2 terminating 
genlock inputs rather than 1 loop through. This 
will allow the permanent connection of an NTSC 
genlock signal to one input and a PAL genlock 
signal to the second input. The front panel 
switches then select the 525 or 625 genlock 
source for rapid change over in facilities where 
this function is necessary
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 VSG-410  Video and Audio Signal Generator

VSG-410

The VSG-410 high definition signal generator is a half-rack width portable or station-
ary signal generator that is used both as a test signal generator and a master time 
generator. As a test signal generator, the VSG-410 can produce analog, digital, and 
audio test signals required in a broadcast facility.

As a master time generator, the VSG-410 inputs time information from various refer-
ence sources, including global positioning systems (GPS) and network time proto-
col (NTP) servers. It contains an internal timing engine that processes the incoming 
reference information, makes appropriate conversions to different time bases, and 
maintains a consistent time base, which is used to drive the outputs. The VSG-410 
provides a digital audio reference signal (DARS) output, as well as a vertical interval 
time code (VITC) and absolute time reference (ATR) support for blackburst video 
outputs.

General navigation is performed via front panel controls, but can also be controlled 
remotely using Navigator™ software or NUCLEUS™ a user customizable remote con-
trol panel.

FEATURES
n	 Small in size and light in weight
n	 Powered by an external power supply
n	 HD, SD and analog composite or tri-level sync test signal generation
n	 Composite video test signals
n	 Independent analog audio tone channels
n	 User loadable test signals
n	 Support for video/genlock input from NTSC, PAL-B, PAL-M, or Tri-Level Sync 

format sources
n	 Support for various time code formats and time code user bit formats, including 

SMPTE/EBU drop frame or non-drop time code formats
n	 V2A video and audio test signal output for lip sync measurement
n	 Detection of embedded information for video inputs
n	 Support for ATR input features
n	 Support for NTP via an Ethernet connection port
n	 Four independently configurable blackburst video outputs
n	 Two SMPTE/EBU serial time code, 600 ohms, or Low-Z balanced time code 

outputs, each independently configurable for linear (LTC) drop frame or non-drop 
frame time code and VITC

n	 Supports DARS
n	 Configurable daylight savings time and leap year
n	 User-definable scheduled call outs to time reference sources, such as GPS receivers
n	 AES and analog audio outputs
n	 LTC timecode input (600 ohms or High-Z termination)

BLOCK DIAGRAM BACK MODULE
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VSG-410

SPECIFICATIONS
Specifications are subject to change without notice.

Genlock Input (GENLOCK IN)

Electrical	��������������������������������������Single-ended unbalanced
Mechanical	����������������������������������BNC connector
Termination 	��������������������������������Loop through NTSC/PAL with VITC and ATR, or 

Tri-Level Sync (TLS) input
Level	��������������������������������������������1 V pk-pk +6 dB/-6 dB TLS
Return Loss	����������������������������������>40 dB to 10 MHz
Lock Range	����������������������������������± 6 ppm (NTSC Fsc ± 21 Hz, 

PAL Fsc ± 26 Hz)

Video Output (Black Out)

Electrical	��������������������������������������Single-ended unbalanced
Mechanical	����������������������������������BNC connector
Termination 	��������������������������������75 ohms
Format	����������������������������������������NTSC/PAL-B/PAL-M blackburst with  

NTSC with VITC and ATR, or TLS output
Level (into 75 ohms)	��������������������1 V pk-pk NTSC/PAL, 0.6 V pk-pk TLS (SMPTE 

274M)
Return Loss	����������������������������������40 dB to 10 MHz 

10 MHz Input (10 MHz)
Termination 	��������������������������������50 ohms
Mechanical	����������������������������������BNC connector
Level	��������������������������������������������2 V pk-pk ± 3 dB

10/100 Base-T Ethernet (Ethernet)

Mechanical RJ-45 Connector 
Network Interface	������������������������IEEE 802.3 (Ethernet) 10/100 base-T interface 

for NTP application

Supported GPS Devices

GPS-5300 (Trimble Acutime)	��������RS-232 (TAIP), PPS on PPS/TRIG
GPS-3901 (Trimble SVEE8) 	����������RS-232 (TAIP), PPS on PPS/TRIG
GPS-3902 
(Coleman  CTI-SV8-TAIP)	��������������RS-232 (TAIP), PPS on PPS/TRIG
GPS-3903 
(Coleman CTISV12-TAIP)	��������������RS-232 (TAIP), PPS on PPS/TRIG
GPS-1600 
(Trimble Thunderbolt) 	������������������RS-232 (TSIP), PPS on BNC, 10M

NTP

Network Time Protocol based on ntp-4.1.1a distribution

Time through Serial

Supported Modes	������������������������CSD and TCC
Baud Rate CSD	����������������������������300 b/s
Baud Rate TCC	����������������������������300 b/s, 600 bps, 1200 b/s, 2400 b/s, 4800 bps, 

and 9600 b/s
Time	��������������������������������������������Local 

CSD: date and time 
TCC: date, time, and frame (frame at 4800 b/s 
and 9600 b/s only)

Free-Run Mode on External Trigger

Setting Date and Time 
(Free-Run Mode) on External 
Trigger 	����������������������������������������With the trigger setup, the time and date 

entered are not set until the trigger input has a 
falling edge

SD/HD SDI Output Characteristics

Electrical	��������������������������������������Single-ended unbalanced
Mechanical	����������������������������������BNC connector
Termination 	��������������������������������75 ohms
HD/SD	������������������������������������������HD and SD, user selectable
Level (into 75 ohms)	��������������������800 mV ± 10%
DC Offset 	������������������������������������0 V ± 0.5 V
Return Loss	����������������������������������>15 db to 270 MHz SD, to 1.5 GHz HD

Composite Video Output

Electrical	��������������������������������������Single-ended unbalanced
Mechanical	����������������������������������BNC connector
Termination 	��������������������������������75 ohms
Format	����������������������������������������NTSC/PAL-B with VITC and ATR, TLS 

1080i60/1080i59.94 with VITC, TLS output 
(1080i50/1080sf24/1080sd23.98/1080p30/108
0p29.97/1080p25/1080p24/1080p23.98/720p6
0/720p59.94/720p50)

Level (into 75 ohms)	��������������������1 V pk-pk NTSC/PAL, 0.6 V pk-pk TLS (SMPTE 
274M, SMPTE 296M)

Return Loss	����������������������������������>40 db to 6 MHz, >30 db to 35 Mhz

Analog Audio Output

Frequency Response	��������������������± 0.1 dB (20 Hz to 20 kHz)
Linearity	��������������������������������������± 1.0 dB to -100 dB
SNR 	��������������������������������������������>100 dB (20 Hz to 20 kHz)
Full-Scale Level	����������������������������+12 dBu to +28 dBu connector: RJ-11
Connector	������������������������������������Wiedmuller PCB 6-pin terminal block

AES Unbalanced

Sample Rate	��������������������������������48 kHz
Output Impedance 	����������������������75 ohms
Output Connector	������������������������BNC
Output Return Loss	����������������������>30 db to 6 MHz
Output Signal Level	����������������������1 V pk-pk (75 ohms terminated)

10 MHz Output

Termination 	��������������������������������50 ohms
Mechanical	����������������������������������BNC
Level	��������������������������������������������13 dBm into 50 ohms (± 2 dBm)
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 vsg-410  Video and Audio Signal Generator

VSG-410

Dars Eia/Tia-232-E Ltc Gpio

Mechanical	����������������������������������Male high density, DB-26, breakout module 
provides easy access to individual functions

DARS Electrical	����������������������������Single-ended, unbalanced
DARS Mechanical	������������������������Pin 1
Impulse Drive Mechanical 	������������Pins 12 and 24
Impulse Drive Electrical	����������������Single-ended unbalanced
Impulse Drive Format 	������������������12 V pulses (300 m per second)
EIA/TIA-232-E Electrical	����������������EIA-232 DTE
Mechanical	����������������������������������Pins 2-6, 8, 20, 22 per EIA-232
LTC Input (TCI) 
Electrical	��������������������������������������Differential balanced
Mechanical	����������������������������������Pins 14 (LTC+), 15 (LTC-), 16 (GND)
Format	����������������������������������������SMPTE/EBU LTC 24/25/30 drop/non-drop auto-

sensing
Impedance 	����������������������������������Hi-Z (>30k ohms) or 600 ohms, selectable with 

switches
Input Sensitivity	����������������������������500 mV pk-pk
CM Range	������������������������������������±10V
CMRR	������������������������������������������40 dB at 60 Hz
Output 1 and 2 (TC1, TC2) 
Electrical	��������������������������������������Differential balanced
Mechanical (output 1)	������������������Pins 17 (LTC+), 18 (LTC-), and 19 (GND) 
Mechanical (output 2)	������������������Pins 9 (LTC), 10 (LTC), and 11 (GND) 
Format	����������������������������������������SMPTE/EBU LTC 24/25/30 (frame per seconds) 

drop/non-drop support
Impedance 	����������������������������������Low-Z (<25 ohms per side) or 600 ohms 

selectable with switches on break-out board 
Level	��������������������������������������������3.9 V pk-pk nominal into 1 k ohms (Low-Z 

output) 
Level	��������������������������������������������2.5 V pk-pk nominal into 1 k ohms (600 ohms 

output) 
Transition Time	����������������������������40 microseconds ± 4 microseconds measured at 

10% and 90% amplitude
GPIO1 – Trigger Input 
Electrical	��������������������������������������5 V TTL-compatible HCT
Mechanical	����������������������������������Pin 21
Impedance 	����������������������������������10 k ohms
GPIO2 – Hz Output 
Electrical	��������������������������������������5V TTL – compatible HCT
Mechanical	����������������������������������Pin 23
PPS Input 
Mechanical	����������������������������������BNC Connector
Termination 	��������������������������������50 ohms
Level	��������������������������������������������TTL, Vih = 2.0 V min, Vil = 0.8V maximum
Edge Transition	����������������������������20 ns max
Return Loss	����������������������������������>45 dB to 20 MHz

Applicable Standards

Video and Audio Signal Quality	����SMPTE 170M-1994, ITU-R BT.470-6,
Standards	������������������������������������ITU-R BT.470.6, SMPTE-276M, AES-3, AES-3id, 

AES-17 SMPTE-274M, SMPTE-12M, SMPTE-
309M, SMPTE-276M, SMPTE-318B, AES-11, 
SMPTE-259, SMPTE-292

Power Requirements

Input Voltage Range	��������������������90 VAC – 264 VAC
Input Voltage Frequency	��������������50 Hz to 60 Hz
Power Consumption 
(apparent power) 	������������������������72W
Brownout Requirements 	��������������Must return to normal operation. A complete 

reset and boot up cycle is allowable.

Mechanical

Dimensions	����������������������������������Height:  1.75” (4.45 cm)
	���������������������������������������������������Width: 8.00” (20.32 cm)
	���������������������������������������������������Depth: 19.00” (48.26 cm)
	���������������������������������������������������Weight: 7 lbs. (3.17 kg)

Environmental

Operating temperature 	����������������0 to 50°C
Storage temperature	��������������������-40 to 65°C
Humidity	��������������������������������������90% maximum (non-condensing)

Standard Accessories	��������������������VSG-410 Installation and operation handbook 
(on CD-ROM) 
Navigator CD-ROM software Trial (inc. Co-Pilot) 
Icon series soft tools CD-ROM (logo creator) 
Breakout board 
Power cord and power supply

ORDERING INFORMATION
VSG-410	 1/2 rack width video signal generator with genlock and HD/SD/analog video and embedded/AES/analog audio outputs

VSG-410-RM	 Optional rack mount for VSG-410
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VSX-11D  Multiformat Sync Changeover Unit

VSX-11D

The VSX-11D is a highly versatile, multi-format auto changeover unit designed for 
use with a wide array of reference signals and offering a high degree of protec-
tion during primary reference signal loss. TheVSX-11D will accommodate standard-
definition and high-definition SDI signals (HD/SD SDI), NTSC/PAL blackburst, tri-level 
sync, and AES/EBU audio.

The VSX-11D is the ideal autochanger for use with the SPG-1601.

The VSX-11D provides 11 channels with user-selectable configuration. Each channel 
has a primary and backup input with a common output. All of the 11 channels are 
available for high-definition serial digital (HD SDI) operation.

Channel configuration is set via an internal DIP switch. The VSX-11D can be manually 
switched or automatically switch all channels to the backup source on a detected 
fault of any primary source. In addition, each input can be monitored for fault levels 
and switch automatically on detection of a fault. When faults are detected in both 
the primary and backup inputs switching will not occur. Switching is by mechanical 
relay with all channels switched simultaneously.

Front panel includes status indicators for each of the 22 input sources, source selec-
tion, panel lock, operational controls for automatic or manual operation and reset-
ting of fault conditions.

FEATURES
n	 Switches High Definition/Standard Definition Serial Digital Video, NTSC/PAL 

Blackburst, Tri-level Sync, Digital Audio
n	 Input channel status
n	 Eleven user-configurable channels
n	 Configuration switches easily accessible
n	 Fault detection on all channels
n	 Automatic and manual operation
n	 Front-panel fault indication by channel
n	 Front-panel operating mode indications

SPECIFICATIONS
Specifications are subject to change without notice.

General

Return Loss	����������������������������������<-30 dB, 0 to 10 MHz 
<-15 dB, 10 to 750 MHz 
<-10 dB, 750 to 1.5 GHz

Insertion Loss 	������������������������������0.2 dB DC to 10 MHz 
10 MHz to 1.5 GHz the unit approximates less 
than 20 meters of Belden 1694A cable

Maximum Switched Voltage:	��������+5 V
Maxmum Switched Current: 	��������100 mA
Crosstalk (unselected input to 
output or channel to channel)	������-60 dB to 10 MHz 

-30 dB to 1.0 GHz 
-20 dB to 1.5 GHz

Relay Switch Time	������������������������ 10 ms switch and settle
Amplitude Detection	��������������������Between 2 and 4 dB from nominal level 

Fault Condition Ranges 
NTSC Blackburst: -180 to -230 mV 
PAL Blackburst: -190 to -240 mV 
Tri-level Sync: 400 to 565 mV 
HD/SD SDI: 450 to 630 mV 
AES/EBU: 630 to 790 mV 
User Adjustment range: -100 to +3500 mV

Power Requirements

Power Input:	�������������������������������� 90 to 264 V AC, 50/60 Hz
Power Consumption:	�������������������� 30 VA

Mechanical

Dimensions	����������������������������������Height: 1.75 in. (4.5 cm) 
Width: 19 in. (48.3 cm) 
Depth: 10 in. (25.4 cm) 
Weight: 8 lbs. (3.6 kg)

Environmental

Operating Temperature	���������������� 0° to 50° C
Storage Temperature	�������������������� -40° to 65° C
Humidity	�������������������������������������� 90% maximum (non-condensing)
Operating Altitude	����������������������� To 10,000 feet (3,050 meters) above sea level

Standard Accessories 

Operators manual 
Power cord

Auto detect & switch over
Primary in 1

Backup in 1 Out 1

Auto detect & switch overPrimary in 2
Backup in 2 Out 2

Auto detect & switch over
Primary in 3

Backup in 3 Out 3

Auto detect & switch overPrimary in 4
Backup in 4 Out 4

Auto detect & switch over
Primary in 5

Backup in 5 Out 5

Auto detect & switch overPrimary in 6
Backup in 6

Out 6

Auto detect & switch over
Primary in 7

Backup in 7 Out 7

Auto detect & switch overPrimary in 8
Backup in 8

Out 8

Auto detect & switch over
Primary in 9

Backup in 9 Out 9

Auto detect & switch overPrimary in 10
Backup in 10

Out 10

Auto detect & switch overPrimary in 11
Backup in 11

Out 11
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Harris Corporation’s Videotek® AVM-717, AVM-717-E, AVM-717-EJ and AVM-717- 
3 Gb/s systems are the most advanced, versatile and intuitive HD/SD-SDI monitoring 
instruments available today. Each 7RU multiformat system features an integral 17 
inch widescreen color LCD display, as well as stereo speakers and a headphone jack 
for audio monitoring.

With 100% digital signal processing technology, the AVM-717 provides an accurate, 
stable, user-customizable display of multiple waveform, vector, gamut, audio, picture, 
relative timing, alarm status and data analyzer functions. Displays can be quadrant or 
full-screen views. The AVM-717 has environmentally friendly, illuminated front-panel 
controls and an ultra-quiet cooling system. Quick setup and parameter adjustments 
can be made via direct user access to display functions and screen location, 16 pre-
sets, context-sensitive pop-up menus and an intuitive navigation system.

The AVM-717 provides two HD/SD-SDI passive looping inputs with auto-detection 
of input formats (1080i, 1080p, and 720p at all popular frame rates and 525/625). 
When fitted with an optional second input module, the AVM-717 can display up 
to four input sources simultaneously. Line select, internal/external references and 
various input/function combinations can be presented in any quadrant, or as a full 
screen. Multimode (MLT) capability is available for special custom displays.

The AVM-717 features extensive audio and video alarm capabilities, including peak 
level reporting, video and Dolby® metadata, EIA-608 and 708 closed-caption de-
tection/alarm display, and teletext and XDS processing. All real-time signal alarms 
have user-adjustable limits and time stamps from LTC, (D)VITC and an internal clock. 
Remote interfaces include 10/100 Base-T Ethernet and plug-and-play USB port — 
supporting storage and recall of presets, frame-capture transfer and keyboard inte-
gration. The AVM-717 series video and audio test instruments feature an all-digital 
architecture; therefore, no periodic calibration is required. The AVM-717 seamlessly 
integrates into any broadcast, post production, satellite or cable facility and is the 
ultimate choice for quality control or compliance checking applications.

The AVM-717 also accepts up to eight AES/EBU stereo pairs, eight mono or four 
stereo analog inputs and embedded audio from the SDI inputs. The audio can be 
displayed as two-, four-, six- or eight-channel bar graph meters with a phase bar 
readout for each meter pair, or as CineSound™ displays for 5.1, 6.1 and 7.1 chan-
nels. Audio metering includes Type I, Type IIa, Type IIb, Type I + 8, Nordic, DIN 45406, 
dBFS, Zero ref dBFS and custom scales. Metering also includes VU, peak, true peak, 
VU + peak, VU + true peak, loudness, and a custom display with adjustable attack 
and decay selections. Loudness and true peak measurements are performed accord-
ing to the ITU-R BS.1770 standard.

FEATURES
n	 Integrated 17 inch widescreen LCD monitor for the on-screen display of video 

picture, waveform, vector, audio, data and alarms
n	 External monitor inputs include DVI, analog composite, S-Video and VGA
n	 Integrated stereo speakers and a headphone jack for audio monitoring
n	 Two looping HD-SDI inputs with auto-detection of input format
n	 Standards supported: SMPTE 292M and SMPTE 259M-C
n	 Analog, AES and embedded audio inputs and monitoring

AVM-717  Video and Audio Multiformat Monitoring System

AVM-717

ORDERING INFORMATION
AVM-717	 2 looping HD/SD-SDI inputs with embedded audio and 8 AES inputs with 4 shared as outputs, 8 analog audio inputs and outputs, integrated 17-inch 

monitor and stereo speakers

AVM-717-GB	 Replaces the HD/SD-SDI input module with the 3 Gb/s module (TVM-OPT 3GB)

AVM-717-EJ	 Replaces the HD/SD-SDI input module with the jitter evaluation module (TVM-OPT JEM)

AVM-717-E	 Replaces the HD/SD-SDI input module with the HD/SD-SDI eye pattern module (TVM-OPT EYE-2)

VIDEO OPTIONS
TVM-OPT 3GB	 2 active looping, SMPTE 424M (3 Gb/s), SMPTE 292M (HD-SDI) and SMPTE 259M-C (SD-SDI) inputs, auto-detect and monitor output

TVM-OPT JEM	 2 active looping, SMPTE 292M (HD-SDI) and SMPTE 259M-C (SD-SDI) inputs, auto-detect and monitor output; eye pattern display and jitter waveform 
or spectrum can be viewed individually or together on the AVM-717 as part of a quad display; HD/SD-SDI multiformat, on-screen monitor with jitter 
readout, jitter waveform, jitter spectrum and eye pattern display; order AVM-717EJ to replace the standard TVM-OPT HD/SD module with the TVM-OPT 
JEM; includes factory installation

TVM-OPT EYE-2	 2 active looping SMPTE 292M (HD-SDI) and SMPTE 259M-C (SD-SDI) inputs, auto-detect with eye pattern and monitor output; order AVM-717E to 
replace the standard TVM-OPT HD/SD module with the TVM-OPT EYE-2. Includes factory installation

TVM-OPT HD/SD	 2 looping SMPTE 292M (HD-SDI) and SMPTE 259M-C (SDSDI) inputs, auto-detect and monitor output; adds 2 inputs for a total of 4 inputs
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TVM-OPT SD	 2 looping SMPTE 259M-C (SD-SDI) inputs, auto-detect; adds 2 inputs for a total of 4 inputs

TVM-OPT ACV-2	 2 looping analog composite video inputs for NTSC or PAL format, auto-detect; adds 2 inputs for a total of 4 inputs

TVM-OPT ASI	 Dual DVB-ASI/SMPTE 310 input module with MPEG data analysis; provides transport stream program information and bandwidth measurements, moni-
tors MPEG and ATSC tables for errors and repetition rates, alarms for ETSI TR-101-290 first, second and third priority errors, adds 2 inputs for a total of 4 
inputs

TVM-OPT DLK	 Expands the dual link capability of HD/SD-SDI, JEM and EYE-2 input modules to include 10-bit RGB (4:4:4) and RGB+A (4:4:4:4) formats

Audio Options
TVM-A3-OPT3TO5	 Upgrades the AVM-717 to add full Dolby® decoding for meter display, with up to 8 analog outputs plus metadata display. Factory installed.

TVM-A3-OPT3TO5F	 Upgrades the AVM-717 to add full Dolby® decoding for meter display, with up to 8 analog outputs plus metadata display. Field upgrade.

TVM-A3-OPT V2A	 Upgrades the AVM-717 to add lip sync timing measurement. Factory installed.

TVM-A3-OPT V2AF	 Upgrades the AVM-717 to add lip sync timing measurement. Field upgrade.

Standard Accessories
Operator’s manual
GPI/GPO breakout
Analog audio breakout
North American power cord

Power Cord Options
Note: A North American power cord is supplied unless one of the following options is specified at the time of order:
EPC 	 European power cord
EPC-UK 	 United Kingdom power cord
EPC-AA 	 Australian power cord
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TVM-675   Analog Component/Composite Waveform Monitor, Vectorscope and Audio Monitor

TVM-675

The TVM-675 is a full-featured half-rack width combination waveform monitor/
vectorscope, audio monitor engineered to observe either composite or component 
analog signals. Stereo audio phase and levels may be monitored via the audio dis-
play. The audio may be displayed alone or in any combination with waveform and/or 
vector. One, two or three composite video signals may be observed individually or in 
any combination of three inputs. Waveforms can be displayed in either parade mode 
or overlayed for comparison of timing and amplitude characteristics. All three com-
posite inputs may be displayed simultaneously with flat, low pass and chroma filters. 
Vector displays can also be overlayed for simultaneous observation and comparison 
of the phase and amplitude of up to three composite signals.

The TVM-675 can display component analog video signals from Y/C, Beta, SMPTE, 
EBU or M-II® standards of 75% and 100% equivalent saturations. Component vec-
tors may be displayed by themselves or in combination with the waveform display. 
Four user-defined memories permit rapid recall of frequently used modes. Diagnostic 
testing of the front panel controls and LEDs is built in. An R-Y (V-axis PAL) mode 
displays the demodulated chrominance with horizontal sweep. 

A graticule scale is provided to aid in measuring differential phase. This display may 
be viewed simultaneously in the parade mode with one or two additional filter 
waveforms. The TVM-675 is ideal for multiformat analog video and stereo audio 
monitoring.

FEATURES
n	 Inputs: three composite loop through or one CAV loop through. In the composite 

mode any input can be selected as reference. In the CAV mode only “A” or “Ext 
Ref” can be selected as reference

n	 Displays: waveform parade or overlay of three composite inputs and three filters. 
Composite vector overlay of three inputs. Combination of vectors overlayed and 
waveforms paraded and/or overlayed simultaneously. Up to 12 different compos-
ite functions/filters can be displayed simultaneously. CAV waveforms, paraded or 
overlayed, and/or vector displayed individually or in combination

n	 Stereo Audio: Calibrated X-Y input Lissajous display of either balanced or unbal-
anced audio. Shows phase and signal level of the audio signal. Input level is 
selectable for 0, +4, +8 or +12 dBm

n	 Memory: Storage and recall of four user defined front panel setups
n	 Frequency response: Flat to 10 MHz ±1%
n	 Graticule: Internally etched to eliminate parallax errors
n	 High brightness CRT: With non-glare contrast filter for enhanced visibility
n	 Filters: Flat, low pass, chroma
n	 R-Y mode: Improved resolution of differential phase measurements of composite 

inputs. (V-axis PAL)
n	 DC restoration: Maintains display baseline stability with varying APL
n	 Standards available: NTSC and PAL
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SPECIFICATIONS
Specifications are subject to change without notice. 

Vertical Deflection System

Flat	����������������������������������������������Frequency response from 25 Hz to 10 MHz ±1% 
of 50 kHz response

Low Pass	��������������������������������������40 dB attenuation at fsc; low pass response 
within 1% of FLAT response

Chroma	����������������������������������������Response at 3.58 MHz NTSC (4.43 MHz PAL) 
does not vary between FLAT and CHROMA by 
more than 1%; attenuation at 2 x fsc  is 25 dB or 
greater

Transient Response	����������������������Less than one unit of preshoot and/or overshoot 
at 1 V full  scale, FLAT mode using sin2 pulse bar 
signal

Pulse to Bar Ratio	������������������������0.99:1 to 1.01:1
Tilt With Field Rate Square Wave 
or Vertical Window or 25 μs 
Pulse Signal 	��������������������������������1% or less
Deflection Factor 1V Full Scale	������140 units ±1% with 1 V input (NTSC) 

143 units ±1% with 1 V input (PAL)
Maximum Absolute Input Level	����±3.5 V (DC + peak AC)
Input Impedance	��������������������������100 k ohms, <25 pF (unterminated)
Return Loss	����������������������������������(75 ohms)
Inputs A, B , C , EXT. REF.	������������≤-50 dB, DC to 5 MHz
Input Gain Range 	������������������������Input signals between 0.5 V and 2.0 V can be 

adjusted for 1 V display 140 units NTSC,  
143 units PAL  

Horizontal Deflection System

Field Rate Time Base	��������������������Equal  to x1, x2, x3 of the field rate of applied 
video or external reference (user selected parade 
modes)

Line Rate Time Base 	��������������������Equal to x1, x2, x3 of the H line rate of applied 
video or external reference (user selected parade 
modes)

Sweep Magnification	��������������������x10

 

Timing Accuracy

Mode	������������������������������������������1 H, HMAG (0.5 μs/div) ±2%  
2 H, HMAG (1 μs/div) within ±2% of 1 H   
3 H, HMAG (1.5 μs/div) within±2% of 1 H

Linearity:  	������������������������������������2% or less over complete horizontal position 
range excluding first and last major divisions

Component Formats	��������������������Internally selectable from Y/C (through YC-1 
Option), Beta, SMPTE, EBU, and M-II® standards 
of 75% and 100% equivalent saturations

DC Restoration

Restorer Clamp Time	��������������������Back porch
Blanking Level Shift Due to 
Presence or Absence of Burst	��������≤1 unit
Blanking Level Shift With 
10-90% APL Change 	������������������APL changes from 50% to either 10% or 90% 

will cause blanking level shift of 1 unit or less 

Calibrator 

Waveform Mode Frequency	����������100 kHz ±0.1 kHz; synchronizes in H sweep 
modes providing reference for sweep and 
magnifier calibration

Amplitude	������������������������������������1.0 V ±0.5%
Vector Mode (Composite Only) 	����Displays test circle for sweep linearity check and 

quadrature alignment
  

Video Output

Frequency Response	��������������������DC to 5 MHz, ±2%
Differential Gain	��������������������������2% at 50% APL at 1 V out into 75 ohms
Differential Phase	������������������������3° at 50% APL at 1 V out into 75 ohms
DC Level On Output 	��������������������0 ±100 mV DC into 75 ohms
Output Impedance 	����������������������75 ohms, nominal
Amplitude	������������������������������������1 V input is 1 V ± 3% into 75 ohms
Return Loss	����������������������������������≤-40 dB, DC to 5 MHz

Synchronization Requirements

Internal Reference	������������������������Composite video or blackburst with sync and 
burst amplitudes 286 mV (NTSC), 300 mV (PAL) 
±6 dB

External Reference Waveform 
Mode	������������������������������������������Sync amplitude between 143 mV and 4 V will  

synchronize sweeps 
Vector Mode	��������������������������������Composite video or blackburst with sync and 

burst amplitudes 286 mV (NTSC), 300 mV (PAL) 
±6 dB

  

Vector Mode

Phase Control Range	��������������������360° minimum 400° typical (vector and R-Y 
modes)

Vector Accuracy 	��������������������������≤1°
Differential Gain	��������������������������≤1%
Differential Phase	������������������������≤1°
Variable Gain Range	��������������������12 dB minimum, +6 dB to -6 dB typical with 1 V 

input
Gain Stability 	������������������������������Less than 2% from 0° to 50° C, AC mains varied 

± 5% from center of range
  

Subcarrier Regenerator

(Phase locked to subcarrier on burst signal of designated reference)
Nominal Frequency	����������������������3.579545 MHz — NTSC   

4.433619 MHz — PAL
Pull In Range	��������������������������������Within 50 Hz of nominal fsc
Phase Shift With Burst Amplitude 
Change	����������������������������������������≤0.5° per dB change in burst amplitude for 6 dB 

change from nominal burst amplitude
Phase Shift With Reference 
Switched Between Internal 
And External References	��������������≤0.5°
Phase Shift With Input Channel 
Change	����������������������������������������≤0.5°
Phase Shift With Variable Gain 	����≤0.5° per dB as gain is varied ±6 dB from 

nominal
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Multiple Display Mode Measurement Accuracy	  

Waveform Overlays (X10 MAG)	����±100 ns — relative 
±1 unit — relative

Vector Overlays	����������������������������±1° — relative 
±1 unit — relative

Audio

Input Levels	����������������������������������0, +4, +8 or +12 dBm internally selectable 
(factory set to +4 dBm)

Input Type	������������������������������������Differential, AC coupled
Input Impedance	��������������������������Approximately 20 k ohms
Frequency Response	��������������������50 Hz to 50 kHz ±2%
Phase Matching 	��������������������������Less than a trace width separation at 20 kHz
Input Connection 	������������������������15-Pin D-sub connector, female
Displays 	��������������������������������������Audio may be displayed alone or in any 

combination with waveform and/or vector
  

Microprocessor Control System

Memory Retention	������������������������1 year typical (self-charging battery)
Diagnostics	����������������������������������Built in front panel test mode
  

Environmental

Operating	������������������������������������0° to 50° C
Storage	����������������������������������������-40° to 65° C
Humidity	��������������������������������������0 to 90% (non-condensing)
Altitude	����������������������������������������Operating: to 10,000 ft (3,050 m) 

Non-operating: to 50,000 ft (15,240 m)

Mechanical

CRT
Display Size	����������������������������������3.14 x 3.93 in. (80 x 100 mm)
Dimensions	����������������������������������Height: 5.25 in. (133.4 mm) 

Width: 8.5 in. (215.9 mm) 
Depth: 17.75 in. (450.9 mm)

Weight	����������������������������������������13.5 lbs (6.1 kg)
 

Power Requirements

Power Input 	��������������������������������95-132 V AC or 195-264 V AC @ 50/60 Hz, 
nominal (Externally selectable)

Power Consumption	��������������������75 VA
  

Standard Accessories

Non-glare contrast filter
Operator’s Manual
Terminator 75 ohms
North American power cord
  

Options

Service Manual
SSC-1	������������������������������������������Single standard case
PTC-1	������������������������������������������Portable case with extendable sun hood and 20° 

folding stand
DRC-2A 	��������������������������������������Double rackmount case
BLK-1	������������������������������������������Blank panel for DRC-2A
YC-1	��������������������������������������������Adapter for Y/C input
EPC	���������������������������������������������European power cord
EPC-UK	����������������������������������������United Kingdom power cord
EPC-AA	����������������������������������������Australian power cord

TVM-675

TVM-675   Analog Component/Composite Waveform Monitor, Vectorscope and Audio Monitor
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TVM-821D, TVM-821D/DC   Serial Digital Waveform Monitor/Vectorscope
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TVM-821D, TVM-821D/DC

With 12-bit processing, the technically advanced TVM-821D serial digital waveform 
monitor/vectorscope for 601 video brings the most commonly needed functions 
within quick, easy and affordable reach. With elegance and accuracy, the TVM-821D 
was developed with the operator in mind, incorporating a button-per-function con-
cept. Intelligent design philosophy makes the operation of the TVM-821D intuitively 
obvious. A unique feature includes an array of LEDs to continually advise the operator 
of the input signal strength, alerting the user to data errors due to weak signals. A 
second unique feature is the ability to observe two digital inputs simultaneously. An 
A and B display (either in parade or overlay) makes routine tasks such as synchroniz-
ing, timing and level setting easy to perform. Other functions include LED alarms to 
alert the operator of EDH, EAV and SAV data problems. Add this to the Videotek™ 
long history of making high quality test instruments and the no hassle two year 
warranty, the TVM-821D is the perfect test solution for editing, production and post 
production, broadcast and remote vehicles.

Designed for portable applications, the TVM-821D/DC offers all the same features 
and specifications while operating from a 12 volt DC source.

FEATURES
n	 Two component serial digital inputs
n	 Button and knob per function design
n	 Simple operation
n	 A/B input “overlay” mode for easy system timing
n	 A/B input “parade” mode for level comparison
n	 LED alarms for EDH, gamut and data errors
n	 Input EQ display for quick verification of signal integrity
n	 Analog audio input with X-Y display for gain and phase measurement
n	 RGB or YCBCR display
n	 Four memories for fast recall of set-ups
n	 GPI input for memory recall
n	 Looping external analog reference input
n	 GPI output for alarm indication
n	 Standards available: 525 and 625

SPECIFICATIONS
Specifications are subject to change without notice. 

Video

Inputs	������������������������������������������2 270 Mb/s 4:2:2 serial digital video conforming 
to ITU-RBT.601and SMPTE 259M-C standards

Connectors	����������������������������������BNC female
Impedance 	����������������������������������Hi-Z loop thru
Return Loss	����������������������������������≤-18 dB to 270 MHz
Level	��������������������������������������������800 mV pk-pk
Equalization 	��������������������������������Automatic equalization for a minimum of 200 m 

of 8281

Analog Reference

Input	��������������������������������������������Composite video, blackburst, or composite sync
Connectors	����������������������������������BNC female
Impedance 	����������������������������������Hi-Z loop thru
Return Loss	����������������������������������≤-40 dB to 5 MHz
Sync Level	������������������������������������143 mV to 600 mV
 

Synchronization Requirements

Internal Reference	������������������������Derived from serial A or serial B data or free 
running internal source

External Reference 	����������������������External reference will synchronize sweeps
 

Vertical Deflection System

Flat	����������������������������������������������Y channel to 5 MHz ≤2% (±0.2 dB) CB CR 
channels to 2.5 MHz ≤2% (±0.2 dB)

Low Pass	��������������������������������������3 dB attenuation at 1 MHz; low pass response 
(<10 kHz) within 1% (±1 dB) of flat response

Differentiated Step 	����������������������For a non-modulated five step input with each 
step being 140 mV ±1%, the spikes produced 
by the filter are 500 to 700 mV; the difference 
between amplitudes will be less than ±2% of 
the first spike’s amplitude

Transient Response	����������������������Less than 5 mV of preshoot and/or overshoot at 
full scale; flat mode using sin2 pulse bar signal

Pulse To Bar Ratio	������������������������0.99:1 to 1.01:1
Tilt Field Rate Square Wave or 
Vertical Window Or 25 μs Pulse
Signal	������������������������������������������≤1%
Vertical Magnification	������������������x1 or x5

Horizontal Deflection System

EXT. REF.

SERIAL
INPUT A

SERIAL
INPUT B

AUDIO/REMOTE

2.5A 250V

T

5 x 20 mm
INPUT:

115 -230V ~
50 -60Hz

70VA MAX

POWER 

ON 

DS 

LP 

VIEW 

YPbPr 

GBR 

FIELD 

LINE 

VEC 

WFM 

EXT 

A 

B OVR 

PAR 

Y/G 

Pb/B 

Pr/R 

ON 

x10 

x5 

SEL 

1 

2 

3 

4 

100% 

VECTOR 
V H 

INTENSITY 

GRAT 

FOCUS 

H. POS 

V. POS 

CAL VECT FMT 

FILTER MEMORY 

SAV/EAV STORE 

FORMAT VMAG 

SWEEP HMAG 

DISPLAY AUDIO 

REF CHANNEL 

INPUT VIEW 

A 

B 

MIN EQ MAX 

625 

525 
REFERENCE 

EDH GAMUT DATA 

ERROR 

G 

R 

B 

G M 

L Y 

Y C 

VIDEOTEK 

50° 

40° 

30° 

20° 

10° 

700mV 

612.5mV 

525mV 

350mV 

87.5mV 

0mV 

I 

TVM-821D 



472 www.broadcast.harris.com

TVM-821D, TVM-821D/DC   Serial Digital Waveform Monitor/Vectorscope
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TVM-821D, TVM-821D/DC

Field Rate Time Base	��������������������Equal to x1, x2, or x3 of the field rate of applied 
video or external reference 
(user selected parade modes)

Line Rate Time Base 	��������������������Equal to x1, x2, or x3 of the H line rate of 
applied video or external reference (User 
selected Parade modes)

Sweep Magnification	��������������������x1 or x10
Timing Accuracy 	��������������������������1 H, H mag (0.5μs/div) ±2%
Linearity	��������������������������������������2% or less over complete horizontal position 

range excluding first and last major division
  

Calibrator 

Waveform Mode Frequency	����������100 kHz ±0.1 kHz, synchronizes in H sweep 
modes providing reference for sweep and 
magnifier calibration

Amplitude	������������������������������������700 mV ±0.5%
Vector Mode	��������������������������������Provides vector centering dot
  

Multiple Display 

Mode Measurement Accuracy
Waveform Overlays (H MAG)	��������±100 ns — relative
±1.5 mV - Relative
Vector Overlays	����������������������������±1.5 mV — relative

Audio 

Inputs	������������������������������������������Balanced analog audio, AC coupled
Connector	������������������������������������15-pin D-sub, female
Impedance 	����������������������������������Approximately 20 k ohms
Level	��������������������������������������������0, +4, +8, or +12 dBm internally selectable 

(factory set to +4dBm)
 
Phase Matching 	��������������������������Less than a trace width separation at 20 kHz
Displays 	��������������������������������������Audio may be displayed alone or in any 

combination with waveform and/or vector

Control

Inputs	������������������������������������������4 contact closure inputs with common return - 
dry contacts

Connector	������������������������������������15-pin D-sub (shared with audio)
Controls	��������������������������������������Each input will cause a system memory to be 

recalled, one input per memory
Outputs	���������������������������������������One dry contact closure consisting of 

One normally open contact 
One normally closed contact 
One common return

Connector	������������������������������������15-pin D-sub (shared with audio)
Controls	��������������������������������������Contact closure will become energized when an 

EDH, gamut, or data error is detected;  
contact will remain energized for five seconds 

   

Power Requirements

TVM-821D
Power Input 	��������������������������������90 to 260 V AC, 50/60 Hz, nominal
Power Consumption	��������������������70 VA
  
TVM-821D/DC
Power Input 	��������������������������������10 to 16 V DC
Power Consumption	��������������������6.5 A maximum, operating 20 A maximum 

inrush upon power on
Power Connector 	������������������������Dual binding posts
  

Mechanical

CRT
Display Size	����������������������������������3.14 x 3.93 in. (80 x 100 mm)
Dimensions	����������������������������������Height: 5.25 in. (13.34 cm) 

Width: 8.5 in. (21.6 cm) 
Depth: 17.75 in. (45.1 cm)

Weight	����������������������������������������12 lbs (5.45 kg)
  

Environmental

Operating Temperature	����������������0° C to 50° C
Storage Temperature	��������������������-40° C to 75° C
Humidity	��������������������������������������90% maximum (non-condensing)
  

Standard Accessories

Operator’s manual
Terminator
North American power cord
  

Options

Service Manual
SSC-1	������������������������������������������Single standard case
PTC-1	������������������������������������������Portable case with extendable sun hood and 20° 

folding stand
DRC-2A 	��������������������������������������Double rackmount case
BLK-1	������������������������������������������Blank panel for left or right side of DRC-2A
EPC	���������������������������������������������European power cord
EPC-UK	����������������������������������������United Kingdom power cord
EPC-AA	����������������������������������������Australian power cord



Harris® Intraplex® STL systems provide fast and simple solutions for linking studio and transmitter 

sites. By optimizing the multichannel workflows of today’s broadcast operations, we help you:

n 	 Increase audio network efficiency and reliability 

n	 Boost transmitter site security with remote, live surveillance and alarm-based monitoring

n	 Maximize the performance of your T1, E1 and IP audio networks

n	 Migrate to HD Radio™, HD-2 audio and data, and other digital technologies 

Not yet taking advantage of audio-over-IP efficiencies to achieve these and other benefits? 

What are you waiting for?

Learn more about Harris STL solutions at www.broadcast.harris.com.

Harris Knows STL



Realizing new revenue streams is easy with Harris Digital Signage™ solutions.

Only Harris has the tools to help you leverage your existing infrastructure to efficiently 

deploy broadcast-quality digital signage networks. From production and scheduling through 

distribution and presentation, Harris Digital Signage systems ensure the display of carefully 

managed content and, of course, the highest level of video quality.

Your customers expect that from you. You can expect it from us.

Learn more about Harris Digital Signage solutions at www.broadcast.harris.com/infocaster.

Harris Knows Digital Signage
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