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OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary is for hoth operating and servicing
personnel. Specific warnings and cautions will be found throughout the manual where they
apply, but may not appear in this summary.

TERMS

Ir This Manuat

CAUTION statements identify conditions or practices that could result in damage to the
equipment or other property.

WARNING statements identify conditions or practices that could resuft in personal injury or
loss of life.

As Marked on Equipment

CAUTION indicates a personal injury hazard not immediately accessible as one reads the
rarking, or a hazard to property including the equipment itself,

DANGER indicates a personal injury hazard immediately accessible as one reads the marking.

SYMBOLS

in This Manual

This symbol indicates where applicable cautionary or other information is to be
found.

As Marked on Equipment
ﬁ DANGER — High voitage.

@ Protective ground (earth) terminal.

A ATTENTION — refer to manual.
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Grounding the Product

This product is grounded through the grounding conductor of the power cord. To avoid
elecirical shock, plugthe power cordinto a properly wired recepiacle before connectingtothe
product input or output terminals. A protective ground connection by way of the grounding
conductor in the power cord is essential for safe operation.

Use the Proper Power Cord
Use only the power cord and connector specified for your product.
Use only a power cord that is in good condition.

For detailed information on power cords and connectors, see Page 1-2, Fig. 1-3.

Refer cord and connector changes to gqualified service personnel.

Use the Proper Fuse
To avoid fire hazard, use only the fuse specified in the parts list for your product, and which s
identical in type, voltage rating, and current rating.

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an atmosphere of explosive gases unless it
has been specifically certified for such operation,

Do Mot Remove Covers or Panels

To avoid personal injury, do not remove the product covers or panels. Do not operate the
product without the covers and panels properly instalied.

Do Mot Operate Without Covers (for TM 500 plug-ins only)

Toavoid personal injury, do not operate this product without covers or panels installed. Do not
apply power to the plug-in via a plug-in extender.
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SERVICING SAFETY SUMMARY
FOR QUALIFIED SERVICE PERSONNEL ONLY

Refer also to the preceding Operators Safety Summary.

Do Not Service Alone

Do not perform internal service or adjustment of this product unless ancther person capable of
rendering first aid and resuscitation is present.

Use Care When Servicing With Power On
Dangerous voltages exist at several points in this product. To avoid personal injury, do not
touch exposed connections and components while power is on.

Disconnect power before removing protective panels, soldering, or repiacing components.

Power Source

This product isintended to operate from a power source that will not apply morethan 250 volts
rms between the supply conductors or between either supply conductor and ground. A
protective ground connection by way of the grounding conductor in the power cord is
essential for safe operation.

REV A MAR 1980 xl
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1410 rackmount model. 1418 cabinet mode! with SPG and TSG modules insialied.
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PART |
OPERATORS INFORMATION

OPERATING INSTRUCTIONS

DESCRIPTION

The 1410 is an NTSC Generator and, as such, is both a
system (when it contains a Sync Pulse Generator, SPG,
module and Test Signal Generator, TSG, moduie) and an
individual instrument. The 1410 Generator, excluding
SPG and TSG modules, contains the system power
supplies and an accurate subcarrier-frequency reference
oscillator. The subcarrier oscillator in the standard 1410is
accurate to within 10 Hz; with Option 1, it is accurate to
within 1 Hz.

The heart of the system concept is the 1410 Interface
circuit board. 1t provides the flexibility required to alow for
the loading of a wide range of TSG modules, plus the
choice of one of several available SPG modules. The
" board contains 22 rows of interconnect pins for mounting
sync and test signal modules, identified as plugs. Four
rows of these pins are always dedicated to SPG modules.
When a dual-wide SPG (such as the SPG1 or SPG2) is
employed, the next {(adjacent) three rows of pins are also
used by the SPG.

Figure 1-1shows afront view ofthe 1410 with no SPG or
TSG modules installed. This illustration identifies the
module locations. L.ocation 0 is always used by the SPG
module, with the possible addition of location 1ifthe SPG
is dual width. Locations 1 through 6 are the TSG module
locations. Each of the six locations {1 through 8) has a
rear-panel output connector assignedtoittobe usedasan
output for the standard signal of the installed module. For
example, if location 2 containg a TSG1 (Color Bars
module), 42 onthe rear panel shouid provide a Color Bars
Composite Video signal. The rear-panel J numbers, 1
through 8, are intended to be used with the location of the
same number.

A 36-pin REMOTE connector, on the 1410 rear panel,
allows remote access to & number of SPG and TSG
functions. Three interface lines per module location (1
through 6) are wired directly to the REMOTYE connector. in
addition, six control lines, common to all lpcations, are
brought out to the connector. Seven of the remaining
twelve lines are used with the SPG module, either to drive
status indicators or to switch operating modes. Four pins
of the REMOTE connector are unused, and one pin is
conneacted to chassis ground.

LOCATIONS

2106~

Fig. 1-1. Front-panel details.

11
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Additional information on the interfacing and remote @OVEN TEMP

connection is focated in Section 4, System Configuration. ) .
Hiuminates to indicate that the crystal osciliator gvenis

at operating temperature.

REAR-PANEL CONNECTORS

FRONT-PANEL SWITCH AND (Refer to Fig. 1-2)
INDICATORS 42 POWER .
(Refer to Fig. 1_1) @ 4 Connector-Fuse Holder
Contains the powser cord receptacte, the fuse hoider,
Switch and the mains voltage selector. Mains voltage selection
; is done via a plug-in circuit board (see Fig. 1-3 for
®P°WER Switeh details). Selects 100, 120, 220, or 240 V ac as center-
Connects or interrupts mains voltage to the value input line voitage.

transformer primary circuit.

J41 REMOTE

tndicators This 36-pin connector provides access to switching

@POWER functions. (Refer operationthrough the REMOTE con-

nector to qualified service technicians.) Instructions on

llluminates when mains voltage is applied to the the use of the REMOTE input are located in Section 3,
transformer primary circuit. installation, and Section 4, System Configuration.

(2106-02)27569-36

Fig. 1-2. Rear-panet details.
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2108-03

Fig. 1-3. Changing mains voitage.

@Ji—JS MODULE QUTPUTS

The signal from any of the MODULE OUTPUT connec-
tors depends on which test signal moduleisinstalledin
a given mainframe location {see Fig. 1-4 for location
identification). With an 8PG1 or SPG2 mounted in
locations 0 and 1, the output from J1 is always the
VIRS/Black Burst signal. With an SPG3 in focation 0,
any of the test signal modules can be installed in
location 1. The signai at J1is determined by the module
in tocation 1. The other MODULE OUTPUT numbers
refate directly to the mainframe focation number. If all
Module locations are not used, the extra connectors
may be connected to other moduies for dual output.

J19——J19 SYNC GENERATOR OUTPUTS

The SYNC GENERATOR OUTPUTS inciude drive,
sync¢, and bianking signals generated by the SPG1 or
SPG2. If an SPG3 isinstalled, no signals are present at
these connectors (see the SPG1/SPG2 manual for
signal details).

J20 and 421 SUBCARRIER

These connectors provide a 2V peak-to-peak of
3579545 MHz  subcarrier signal from the sync
generator module. if an SPG1 or SPG2isinstalled, the
phase of the subcarrier at J20 and J21 is variable with
the sync generator Subcarrier Phase contrel. With an
SPGES installed, there is no subcarrier signal at these
connectors.

J32—J37 LOOP-THRU INPUTS

The loop-thri: inputs are high-impedance inputs, com-
pensated for 76 ohms, but not internally terminated.
They permit locking the sync generator to external
sources. The SFG1 may be locked to external sync and
subcarrier, The SPGZ accepts syncand subcarrier, and
can be gen-locked to external composite video. The
SPG3 can be locked to external subcarrier only.

Spare Conneclors

J22is connected sothat it can be used asaninputoran
cutput by adding a cable from the desired peint.

J30 and J31 are connected as icop-thru inputs, with a
15-kQ) resistor connected off the center of the loop.

1-3
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L.OCATION OUTPUT PREFERRED MODULE
JACK MODULE __FUNCTION
Fromt or ) SPG3 or Timing or
0 Rear Panel SPG1, SPG2 Sync
SPG1 or SPG2 Sync or
L Ji T8G4 Biack Burst
2 J2 TSG Color Bars
TSP1 or Switcher/Conv.
3 43 TSG2 or Convergence
4 a4 TSG3 Linearity
5 J5 T8GE Puise & Bar
§ J6 TSGE Multiburst

~————MODULE QUTPUTS
J1 J2Z

LOCATIONS

(2322-03)2758-06

1-4

Fig. 1-4. Module jocatiens and cutputs.
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SPECIFICATION &
OPERATIONAL CHECK

This section gontains the operating characteristics and performance requirements for the 1410
mainframe circuils and a procedure to check that the instrument is functioning propetly, A complete
procedure for checking items listed in the Performance Requirement column of Table 2-1, Electrical
Specification, is located in Section 5, Performance Check/Calibration.

SPECIFICATION

The performance reguirements listed here apply over an ambient femperature range of 9°C to
+50°C. The rated accuracies are achieved when the instrument has been calibrated at +20°C to +30°C,
after & minimum warm-up time of ten minutes. A twenty-minute warm-up time is required for operation
within stated accuracies at 0°C.

Tabie 2-1
ELECTRICAL SPECIFICATION

Perf. Ch.
Characterisiic Performance Requirement Supplemental lnformation Step No.
Frequancy (F«)
Standard 14140 3.578545 MHz =10 Hz 2
Option 1 1410 3.578545 MHz +£1 Hz
Puli-in Range
Standard 1410 Fio +50 Hz 5]
{In Calibration
Procedure)
Option 1 1410 w 120 Hz
tnput Requirements
SUBCARRIER INPUT
Ampiitude 1.0 Vto 4.0 V peak-to-peak 4
(In Calibration
Procedure} -
Freguency 3.579545 MHz to +10 Hz 5
{in Calibration
Procedure}
Return Loss —46 dB to 3.579545 MHz g
{In Calibration
Procedure)
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Tabfe 2-1 (cont)

Characteristic

Performance Requirement

Supplemental Information

Perf. Ch,
Step No.

POWER SUPPLY

Supply Accuracy

+15 Vv 15 V £50 mV 3
{Ir Callbration
+5 V Analog 5V =50 mV Procedure)
+5 V Digital 5V +50 mV
—158V —15 V £256 mV 283
{In Calibration
Procedure)}

Current Limit

+18 Y 1 ampere
+5 V Analog 1 ampere
+5 V Digital 3 amperes
—15 V 1.5 amperes
Supply Ripple Typical
+15V 1mVv
+5 V Analog 1mv
+5 V Digital 1mV
—15V 1mV
Power Mains
Voltage Range
100 V ac 90—112 V ac
120 V ac 106132 V ac
220V ac 196—244 V ac
240 V ac 214--250 V ac
Mains Crest Factor At least 1.35
Maximum Power Consumption 130 watts
Maximum current at
120 V ac, 60 Hz 1.2 amperes
Mains Frequency 47—63 Hz

2-2
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Table 2-2

MECHANICAL SPECIFICATION

Characteristic

Supplemental information

Length 19.2 inches {48.77 centimeters)
Width 19.0 inches {48.28 centimeters)
Height 3.47 inches {8.81 centimeters)

Weight {Rackmount)

21 ibs. 9 ounces {9.78 kilograms)

Weight {Cabinet Model}

23 ibs. 13 ounces (10.8 kilograms)

Table 2-3
ENVIRONMENTAL CHARACTERISTICS

Characteristic

Performance Requirement

Temperature

Operating 0°C to +50°C

Storage —40°C to +65°C )
Altitude

Operating To 15,000 feet

Storage To 50,000 feet

OPERATIONAL CHECK

This procedure is to be used to check the 1410 for
proper operation, and may be used for incoming inspec-
tion to verify normal operation. Leave the instrument
covers in place while performing this procedure to avoid
electrical shock. i any fauits are noted in the instrument,
refer troubieshooting to qualified service personnel.

Centrol and connector names on the 1410 under test
are capitalized in this procedure; for exampie, POWER.
Controls and connectors on test equipment or any of the
modules instaliedin the 1410 mainframe have only the first
letter capitalized; for exampie, test oscilloscope Volts/Div,
or sync generator Horizontal Lock.

TEST EQUIPMENT

The test equipment listed here was used in preparing
this procedure. The measurement capabilities described
are the minimum required to verify normal operation of the
instrument. Each piece of test equipmentis assumediobe
operating within its stated specification. If alternative test

eguipment is used, it must meet or exceed these re-
guirements. Detailed operatinginstructions for test equip-
ment are omittedinthis procedure (seethetest squipment
instruction manuals if meore information is needed).

1. Tesi Oscilloscope

Time Base. Sweep range from 100 ns/div to 5 ms/div,
with provisions for internal and external televisiontrigger-

ing.

Amplitier. Bandwidth, d¢ to 30 MHz; minimum deflec-
tion factor, 0.5 V/div.

For example, & TEKTRONIX 7603 Oscilloscope with
7B53A Dual Time Base and 7A26 Dual Trace Amplifier.

2-3
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2. Frequency Counier

Capable of resolving 1/4 Hz out of 3 MHz.

For example, a TEKTRONIX DC 508 Option 1 Counter
instalied in a TEKTRONIX TM 500-Series Power Module,
or a Hewlett-Packard 5326A Option 011,

3. 75-ohm Cable (4 required)

Length, 42 inches; connectors, bne; impedance, 75
ohms. Tektronix Part Number 012-0G74-00.

4. 75-ohm Feedthrough Termination (3 required)

Connectors, bnc; impedance, 75 ohms. Tektronix Part
Number 011-0103-02,

3. Video Signal Source

Capable of producing 2 volts peak-to-peak of
3.579545 MHz subcarrier output signal and NTSC com-
posite sync output of negative-going, 4-volt (peak-to-
peak) amplitude. For example, ancther 1410 with SPG1or
SPG2, or equivalent.

PROCEDURE
. Check OVEN TEMP LED Operation

a. Connect the 1410 {under test} to an appropriate
source of ac power.

b. Set the POWER swiich to ON.

¢. GHECK—that the OVEN TEMP indicator tlights
within two minutes for the standard 1410, or within six
minutes for the 1410 Option 1.

2. Check Subcarrier Frequency

NOTE

For first-time operation or after prolonged periods of
inoperation, the 1410 should be left on for at least
two hours prior to checking Subcarrier Frequency.
This will re~age the oscillator crystal.

a. Connect the Sync Generator {inthe 1410 undertest)
Subcarrier ocutput through a 75-ohm cable and 75-ohm
termination to the frequency counter input.

2-4

b. CHECK—that the subcarrier freguency s
3.579545 MHz £10Hz for the standard 1410, or
3.579545 MHz 1 Hz for the 1410 Option 1.

3. Check Subcarrier Amplitude

a. Disconnect the cable and termination from the
frequency counter and connect it to the test oscilloscope
vertical input.

b. Set the test oscilloscope sweep rate to 200 ns/div
and the deflection factor to .5 V/div {500 mV/div).

¢. CHECK-—that the subcarrier amplitude is between
1.8 and 2.2 volts peak-to-peak (3.6 to 4.4 divisions).

4. Check Internal/External Swiiching {(SPG1 or
SPG2)

a. Connect the video signal source Comp Sync output
through a 75-ohm cable to the 1410 COMP SYNC LOCOP
THRU INPUT. Connect the other COMP SYNC LOOP
THRU connector o the test oscilloscope external trigger
input viaa 75-ohm cable and a 75-chm termination. Setthe
test oscilloscope for external triggering.

b. Connect the video signal source Subcarrier output
through a 75-ohm cabletothe 1410 SUBCARRIER LOOP
THRU INPUT. Terminate the cther SUBCARRIER LOOP
THRU INPUT connector in 75 ghms.

c. Setthe SPG1 or SPG2 (in the 1410 under test) for
External Synchronization and Subcarrier Horizontal Lock.

d. CHECK—that the test oscitloscope display is lock-
ed.

€. Set the Sync Generator (in the 1410 under test) for
Internal Synchronization.

f. CHECK—that the test oscilloscope display is not
locked.

This.completes the Operational Check for the 1410.
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PART Il
SERVICE INFORMATION

INSTALLATION

PACKAGING

At installation time, save the shipping carton and
packing materials for repackaging in case shipment
becomes necessary. See Fig. 7-10 in Section 7,
Maintenance, in this manual for detailed repackaging
instructions.

ELECTRICAL INSTALLATION

Power Source

This instrument is intended to operate from a power
source that will not apply morethan 250 volts rms between
the supply conductors or between either supply conduc-
tor and ground. A protective ground connaction by way of
the grounding conductor in the power cord is essential for
safe operation. Only the Line conductor is fused for over-
current protection.

Mains Fregquency and Voltage Ranges

The 1410 operates over a frequency range of 47 Hz to
63 Hz and at mains voltages of 100 V ac, 120 V ac, 220 V
ac, and 240 V ac. The dc power supplies are regulated to
operate over a range of approximately :10% from the
nominal center mains voltage (see Section 2 under
Electrical Specification for range limits). A rear-panel
voitage selector makes selection of any of these nominal
voltages easy.

REV A MAR 1980

Mains Conversion

Mains voltage selectionis accomplished by means of a
small circuit board in the power connector-fuse hoider
assembly AB on the 1410 rear panel (see Fig. 3-1).

To change mains voltage ranges, remove the power
cord, open the cover, and pull the fuse lever down.

insert a pointed tool in the hole at the edge of the
Voltage-Selector board and pull gently out of the holder.,

Orient the Voltage-Setector circuit board so that the
desired mains voltage will appear in the notch in the
holder, and insert the board.

Set the fuse-pull lever back to its normal position and
insert the correct fuse in the fuse holder. See Section 9,
Replaceable Electrical Parts, for correct fuse values.

Remote Switching

J41 on the 1410 rear panel provides access to the
modules for remote functions. See Fig. 3-2 for pin
locations. See Section 4, System Configuration, for a
detailed discussion of remote operation.

The mating male plug for the REMOTE connector can
be obtained by ordering Tektronix Part Number 131-0293-
00.
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2108-03

Fig. 3-1. Changing mains voliage.

Remote SPG Remoles Chassis
YITS Key {See Table 4-3) Ground

Test Module
Remotes

{2322-04)2759-02

Fig. 3-2. J41 REMOTE connector (located on the 1410 rear panel).
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Fig. 3-3. Subcarrier operaling mode {P484).

Operating Mode Selection

Subcarrier tnput board A13 has a three-pin plug-
jumper, P484, that must be positioned correctly for the
instatled Sync Puise Generator.

When an SPG with subcarrier lock (SPG2) is used,
adjustment of the subcarrier frequency is made in the
SPG2. The plug-jumper for P484 on the Subcarrier input
circuit board is removed (see Fig. 3-3).

For Sync Puise Generators without subcarrier tock
{SPG1 or SPG3), the plug-jumper on P484 is installed in
the 2-3 position (see Fig. 3-3).

Circuit Board Extender

The 1410 is provided with a reversible Circuit Board
Extender. By changing the removable pins to the other
side of the extender board, it can be configured to
accommaodate either left- or right-facing circuit boards.
The extender becard facilitates access te circuit-board
connections and components when troubleshooting the
instrument.

i

?CAU'N‘ON é

[P LW N S S NN

Do not aftempt to use the Circuit Board Extender for
the Power Supply board. For troubleshooting, com-
ponents and test points are accessible from the top
of the board.

@

The Circuit Board Extender is shipped from thefactory
in a pocket located in the inside cover of the systems
Instruction Manual. If there are unused test-signal module
jocations in your 1410, you may want to mount the
extender board in the feft row of pins of an empty test-
signal moduie for storage. Figure 3-4.shows an extender
board stored in an unused module location. Figure 3-5
shows the Circuit Board Extender with the pins in the
stored position. More details on the use of the extender
board are included in Section 7, Maintenance.

Fig. 3-4.
module.

Circuit Board Extender, stored in an empty test signal
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REER-GS

Fig. 3-5. Circuit Board Extender, with mating pins in the stored position,

MECHANICAL INSTALLATION

Rackmounts

Laiching. The 1410 incorporates a new spring-latch
design built into the rack-handie system. Torelease, grasp
the handles, press the latch knobs toward the center of the
instrument, and pull the 1410 forward. To re-latch, push
the 1410 in until the spring-latches catch.

Thumbscrews. For those applications where additional
racking security is needed, the front castings have moun-
ting holes for thumbscrew hold-downs {not supplied with
the 1410). To gain accesstothese mounting holes, remove
the cover plates under each handle by removing the two
screws holding each assembiy on. Re-mount the handles
with these same screws. See Fig. 3-6 for mounting-hole
details. The spring latches need not be removed when
thumbscrews are used.

NOTE

Because of the spring-fatch feature, the 1410 cannot
be racked in already installed stationary slide sec-
tions unless thumbscrew hold-downs are used. The
slide tracks supplied with the 1410 are required to
accommodate the spring latches. The new siides
provide a cut-out in the stationary section to catch
the shoulder of the spring latch (see Fig. 3-7).

34

Rackimounting. The 1410 will fit most commercial
consoles and 19-inch wide racks whose rail holes conform
touniversal spacing (EIA RS-310-B or RETMA) or Western
Electric (ML STD188) spacing. See Fig. 3-8 for hole-
spacing details.

Altow at least 2 inches of clearance between the 1410
rear panel and the rack enclosure to ensure an adequate
supply of cooling alr,

The slide-out tracks mount easily to the rack front and
rear vertical mounting rails if the inside distance between
the rails is within 10 1/2 to 24 1/2 inches.

Some means of support (forexample, extensionstothe
rear mounting brackets) is needed for the rear ends of the
slide-out tracks if the tracks are going to be installed ina
rack whose inside dimension is not within 10 1/2 and 24
1/2 inches (see Fig. 3-8).

The 1410 is 3.5 inches high, a multiple of 1.75 inches,
the standard rack spacing. As long as the 1410 is
positioned in the rack some multipte of 1.75 inches from
the botiom or top, alt the holes should line up and no
drilling will be necessary.
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MIL STD 188  "UNIVERSAL” SPACING
SPACING EIA RS 210, RETMA
Q O
O O ]
500"
O
625"
S| — ""”:”ffffvj © L 3.500" NOMINAL
é_*_ e 4 —O 3.488" ACTUAL
1.812" * 1.734"
1.250" - —
i{_@ __je ] v
525" f *
859"
078" NOM.
3197 BASELINE
312" TYP THUMBSCREW (Rack) CLEARANCE
HOLE

{2106} 2322-08

Fig. 3-6. Rackmount hole spacing.

(1813)

(21087 2322-09

SPACER ///
v

BAR NUT

T OFLUSH WITH REAR
RACK RAIL

k Mounting

SPACER

BHS SCREW
4 \%// \

\\> FLUSH

WITH REAR
RACK RAIE

1913 2108y 2322-0  Shallow Rack Mounting

Fig. 3-7. Spring latch catch.

Fig. 3-8. Mounting slide tracks to accommodate various rack

depths.

35
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The dimensions of the opening between frontrack rails
must be at least 17 5/8 inches. The front lip of the
stationary track section mountsin front oftherail. Use bar
nuts behind untapped front rails. The front lip of the
stationary track section must mount in front of the front
rail to allow the 1410 spring latch to function properly.

The slide-out tracks consist of two assemblies, one for
each side of the instrument. Each assembly consists of
three sections (see Fig. 3-9). The stationary section of
each track attaches to rack rails as itflustrated in Fig. 3-10,
The chassis section mounts on the instrument and is
installed at the factory. The intermediate section fits
between the other two sections, aliowing the instrument to
be fully extended out of the rack.

The stationary and intermediate sections for both sides
are shipped as amatched sef and shoutd not be separated.
The package includes matched sets for both sides and

mounting hardware. To identify the assemblies, note that
the automatic latch and intermediate section stop are
tocated near the top of the matched sets when properly
mated to the chassis sections.

To mount the instrument in a rack, select the ap-
propriate holes in the rack rail using Fig. 3-6 as a guide.

Mount the stationary track sections to the front rack
rails with pan head screws (and bar nuts) if the rails are not
counter-sunk. Use flat head screws {and bar nuts) if the
rails are counter-sunk.

Mount the stationary track sections to the rear rails,
using one of the methods in Fig. 3-10. Note that the rear
mounting bracket can be instalied to fit either & deep or
shatlow cabinet rack.

CHASSIS
SECTION

AUTOMATIC
LATCHES

INTERMEDIATE
SECTION

STOP LATCH
HOLES

STATIONARY
SECTION

REAR MOUNTING
BRACKET

RACK LATCH
HOLE *

10-32 PHS

" SCREWS

- FLAY BAR
NUTS

*ENGAGES WITH MONITOR RACK RELEASE LATCH
2234-00

Fig. 3-9. Rackmounting hardware.

3-8
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BAR NUT
{Use if the front rail is not tapped)

6 SPACER

¢ BHS SCREW
REAR RAIL

BAR NUT

===

™ FLUSH WITH REAR
RACK RA

2. Deep Rack Mounting

1. Front Rail Mounting

B
t <— REAR RAIL

SPACER

BHS SCREW

FLUSH
WITH REAR
RACK RAIL

BAR NUT

3. Shaliow Rack Mounting
(1813) {2108} 2322-11

Fig. 3-10. Mounting stationary sections.

After mounting the instrument in the slide-out tracks,
adjust for proper width by loosening the front screws and
allowing the stides to seek the proper width, Be sure that
the instrument is centered, then re-tighten the screws.

When the instrument is pushed into the rack, an
automatic spring fatch engages the back of the front rack
raif to hold the instrument in place. To extend the
instrument out of the rack, just pressinthespringlatch on
each handle and pull the instrument outl.

See Fig. 3-11a for a dimensional drawing of 1410
rackmount.

Cabinet Models

1410 cabinet models use the same chassis as the
rackmount, the differences being that the rackmount
chassis slide section is removed and plastic sides are
instalied. The lefi side includes a carrying handle. See Fig.
3-11b for a dimensional drawing of a 1410 cabinet model.
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Fig. 3-11. a. 1410 Rackmount dimensions. b. 1410 Cabinet model dimensions.
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Section 4—1410 (SN BO10135—up)

SYSTEM CONFIGURATION

This section details the operation of the 1410 as a signal
generating system that is capable of generating accurate
video sync and timing signais and a wide range of test
signals.

Sync Pulse Generator and Test Module Interface

The 1410, when it comtains signal modules (SPG or
TS@G), is a system. As a system, its central element is the
interface etched-circuit board. The Interface board con-
sists of 22 full-length plugs numbered from P51 through
P72. In addition, three plugs (P5%A, B, and C) are used {o
connect to the Sync Pulse Generator location {location 0,
P51-P54).

P73 connects the Power Supply circuit board to the
Interface board, taking care of the interconnections of
system grounds and power supplies.

P74 connects the Subcarrier Input circuit board, in-
ctuding the crystal oven, to the remainder of the 1410
circuits.

Interface board pins 0—>5, 46—350, 58—58, and 8287,
plus6t, 63,65, 67,69, 71,73, 75, and 77 are used o connect
the circuit boards that make up anindividual moduie, Pins
7 through 12 and 20 through 44 connect SPG timing and
control signals between the SPG and all TSG locations.

Power-supply assignments are ligted in Table 4-1,

Table 4-1
PCWER SUPPLY INTERFACE

Supply Pin Numbers
—15V 70 & 81
+158 V 62 & 79
+5 V Analog 64 & 78
+5 ¥V Digital 8 &76
Gnd Digitat 45 & 74
Gnd Analog 68, 68, & 80

@

Interface board pins 7 through 12 and 20 through 44 are
used to connect SPG timing and centrol signals to the
TSG modules so that each pin is connected to the same
signal at any row of the Interface board. A listing of the
signals on these pins is included in Fig. 4-1A. Typical
waveforms on these pins are shown in Fig. 4-2.

Module Locations

Because of the flexibility of a system like the 1410, it is
necessary 1o refer to sets of pin connectors or ptugs (P51
through P72) as module tocations, The modute locations
are numbered 0 through 6. Figure 4-3 shows the 1410
mainframe with location numbers,

Location 0 must always contain a Sync Pulse Generator
{5PG) module. When a dual-width SPG is used {SPG1 or
SPG2), location 1is also occupied by that SPG. The use of
location 1 is thus optional, depending on the SPG that is
used.

Locaticns 2 through 6 always contain Test Signai
Generator (TSG) modutes or remain blank, depending on
the selection of modules for an individual 1410 system.
The system instruction Manual, shipped with that in-
dividual system, will atways reflect the modules that make
up that system.

Moduie locations 1 through 6 have the timing and
power supply voltages for any of the TSG modules.
Aithough preferred module locations have been assigned,
test signal modules may be moved to a different module
location for servicing or special instrument con-
figurations.

Only cne Color Bars module (TSG1) should be used
per mainframe. The TSG1 sends an EJA cofor-bar timing
signal to the color-bar timing stage in the SPG module.
Erratic color bar operation wouid result from the presence
of timing signals from more than one source. Also, only
one Multiburst module (TSGB) shouid be used per
mainframe, due to the increased power reguirements of
this unit.

For optimum system operation, installation of the
individual TSG modules should be made in accordance
with the preferred module locations as shown in Fig. 4-3.
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Fig. 4-1A. 1410 Interface circuit board.
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Fig. 4-1B. 1410 inlerface circuit board {cont’d).
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System Configuration—1410 (SN B010135~up)

LOCATION QUTPUT PREFERRED MODULE
JACK MODULE FUNCTION
Front or SPG3 or Timing or
0 Rear Panel SPG1, SPG2 Sync
SPG1 or SPG2 Sync or
1 J1 TSGA Black Burst
2 Jz2 TSGH Color Bars
TSPt or Switcher/Convy.
_ 3 43 TSG2 or Convergence
4 J4 T8G3 Linearity
5 J5 TSG5 Puise & Bar
6 J6 T8GE Multiburst

MODULE
J1

Wy 750

QUTPUTS ey

(2322-03)2768-06

4-4

Fig. 4-2,

1410 module locations.
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Adding Additional Modules

As test signal needs change, the 1410 can be updatedto
include new test signal modules. New or replacement
modules can be instalied with relative ease. Remove front-
panel knobs and the existing front-panel segment.
Remove the eiched-circuit boards that make up the old
module (if one was previously installed) and putinthe new
circuit boards, according to the directions in the module's
tnstruction Manual. Perfarm the brief Installation Calibra-
tion Procedure for the new module, if this procedure is
inciuded in the Instruction Manual for the module.

Module Qutputs

Rear-pane! jacks J1 through J6 are intended for the
output of the test module occupying the corresponding
tocation. Cables and plugs that connect to the modules
are color coded {EIA code: brown = 1, red = 2, gtc)) o
ensure correct connection to the individual test modules,
Sticky-back labels (Tektronix Part No. 334-3303-00} may
be used to mark thetest signal outputs onthe rear panel. A
set of labels is supplied with the standard accessories of
the 1410,

Unused test signal output coaxial cabies should be
stored by connecting their plugs to any unused module
location pin 58 on the Interface board.

When the dual-width SPGs are used, J1 wilt contain a
signal from the SPG. With a single-width SPG (SPG3),
location 1 is & test signal generator {TSG) module
location, and will have the output signal of that module on
J1. See Fig. 4-3.

Sync Generator Cutputs

SPGs are avaiiable that provide rear-panel synchroniz-
ing signals. All of the SPG modules supply the sync and
timing signals required by the test signal modules. Singie-
width SPGs may not have rear-panel outputs,

The 1410 rear panel has the foliowing signal connec-
tors for SPG outputs: COMP SYNC, COMP BLANKING,
FIELD REF, H (horizontal or fine) DRIVE, BURSTFLAG, V
{vertical or field) DRIVE, and two identical SUBCARRIER
OUT jacks. However, all outputs may not be present witha
particutar SPG. Check the SPG Instruction Manuat as to
which cutputs are provided.
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Spare Connectors

J22is connected so that it can be used as aninput or an
output by adding a cable from the desired point. J30 and
J31 are connected as aloop-through, with a 15-kQ resistor
connected off the center of the ioop.

Remote Connector

Sync Putse Generator. Seven REMOTE connector pins
are dedicated to SPG remote operation. They are pins 25
through 31, and are used differently in each: of the SPGs.
When considering remote operation of the 1410, consuit
the specific SPG Instruction Manual to determine what
functions are performed by the remote inputs. Table 4-2is
a specific example of how the SPG2is remote controlled.
The tablie includes the connector pin number and what itis
used for.

Tabie 4-2
SPG2 REMOTE

Jat

Pin # Used For

Condition Required

25 |SUBCARRIER ABSENT requires LED & gnd.

26 [INTERNAL mode indicator | requires LED & gnd.
27 |SYNC ABSENT

requires LED & gnd.

29 |Mode Switching high-internal,

gnd-remote.

30 | Reference Selection gnd-external,

high-internal,

31 {Reference Selection gnd-gen lock,

high-internal.

36 |Ground

It only pin 29 is kigh, operation is the same as the front-panel
switch. When pin 29 is grounded, front-pane! switching is
disabled.

Test Modules. Each test module location has three
REMOTE connector pins assigned to it. These pins are
connected to test module plug pins 55, 56, and 57 at each
iocation. For specific TEST SIGNAL GENERATOR
remole operation, consult that particuiar Instruction
Marual. Table 4-3 is a list of REMOTE connector (J41)
pins, thelr assignment to tocations, and interface plugs
and pins.
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Table 4-3
TEST MODULE REMOTE COMNECTIONS

Pif# Location interface Plugs Pin #
1 Module 6 P70-P71-P72 55
2 Module 6 P70-P71-P72 56
3 Module 6 P70-P71-P72 57
4 Module 5 P87-P&8-PEY 55
5 Module 5 P&7-PB8-P8g 56
6 Module 5 P&7-P68-P89 57
7 Module 4 P54-P65-P66 55
8 Module 4 P&4-P85-P66 56

g Module 4 P54-P684-P66 57
10 Modute 3 P61-P62-PE3 55
11 Module 3 P81-P62-PE3 56
12 Module 3 P61-P62-P63 57
13 Module 2 PE8-P59-PB0 55
14 Module 2 P58-P59-P60 56
15 Module 2 P58-P59-P6O 57
16 Module 1 P55-P5G-PE7 55
17 Module 1 P55-P56-P57 56
18 Module 1 P55-P56-P57 57
36 Ground

Remote VITS Keying

Test module pin 19 is dedicated to the VITS Key signal.
When the VITS Key line goes low, the Test Signal
Generator will provide one or more lines of composite
video. REMOTE connector pin 24 is the Remote VITS Key
for test module tocation 1. Table 4-4 gives the REMOTE
connector pin and test module location it controls.

4-6

NOTE

The male plug for the REMOTE connector is
Tektronix Part Number 131-0293-00.

Table 4-4
REMOTE VITS KEY LINES

J41 Pin # Test Module Location
24 1
23 2
22 3
21 4
20 5
19 8
36 Ground

Internal VITS Keying

Interface lines 14 through 19 are used to key the VIT
signals. Because only pin 19 on each module has a
connection, lines rotate position between each moduie so
that each module will connect to a different remote line.
Figure 4-4 shows how the line positions are altered
between locations,

Infernal VITS Keying is provided by some modules
(VIRS on 5PG1, 8PG2, and TSG4). (finternal VITS Keying
is used, Remote Keying is ineffective for that module.

The T&P1 NTSC Switcher/Convergence Paltern
Generator module may be used to internally VITS Key
each module, since the VITS Key lines are different for
each moduie focation. The TSP1 and TSG modules must
beinstailed intheir preferredlocations (see Fig. 4-3) fokey
the correct VITS,
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Fig. 4-3. VITS Key lines, showing how interface lines rolate to plug position 19,
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