IMPORTANT
RULES FOR SAFE OPERATION

Note to CATV System Installer

This reminder is provided to call the CATV
system installer’s attention to Article
820-40 of the NEC that provides guidelines
for proper grounding and, in particular,
specifies that the CATV cable ground shalil
be connected to the grounding system of
the building. as close to the point of cable
entry as practical.

RISK OF ELECTRIC SHOCK
DO NOT OPEN

CAUTION: To reduce the risk of electric shock, do not
remove cover {or back). No user-serviceable parts
inside. Refer servicing to qualified service personnel.

WARNING

TO PREVENT FIRE OR ELECTRIC SHOCK, DO
NOT EXPOSE THIS UNIT TO RAIN OR MOISTURE.

This symbol Is intended to alert you
that uninsulated voltage within the unit
may have sufficient magnitude to
cause electric shock. Therefore, it is
dangerous to make any kind of con-
tact with any inside part of the unit,

This symbol is intended to alert you
to Important operating, maintenance,
servicing, and safety instructions in
the literature accompanying the
equipment.

Read Instructions — All the safety and
operating instructions should be read
before this product is operated.

Retain Instructions ~ The safety and
operating instructions should be retained
for future reference.

Heed Warnings — All warnings on the
product and in the operating instructions
should be adhered to.

Follow Instructions — All operating and
use instructions should be followed.

Cleaning ~ Unplug this product from the
wall outlet before cleaning. Do not use
liquid cleaners or aerosol cleaners. Use a

damp cloth for cleaning. 9.

Attachments — Do not use aitachments
not recommended by Scientific~Atlanta as
they may cause hazards.

Water and Moisture — Do not use this
product near water — for example, near a
bathtub, wash bowl, kitchen sink, or
laundry tub, in a wet basement, Or near a
swimming pool, and the like.

Accessories — Do not place this product
on an unstable cart, stand, bracket, or
table. The product may fall, causing
serious injury to a child or adult, and

serious damage to the product. Use only
with a cart, stand, bracket, or table
recommended by Scientific-Atlanta. Any
mounting of the product should follow the
instructions, and should use a mounting
accessory recommended by
Scientific-Atlanta.

8A. An appliance and cart

combination should be

moved with care. Quick ®

stops, excessive force, and

uneven surfaces may cause

the appliance and cart SR

combination to overturn.

Ventilation - Openings in the cabinet are
provided for ventilation and to ensure
reliable operation of the product and to
protect it from overheating, and these
openings must not be blocked or covered.
The openings should never be blocked by
placing the product on a bed, sofa, rug, or
other similar surface. This product should
never be placed near or over a radiator or
heat register. This product should not be
placed in a built-in installation such as a
bookcase or rack unless proper ventilation
is provided or the instructions have been
adhered to.
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12,

13.

14.

15.
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operate from battery power, or other
sources, refer to the operating instructions.

Grounding and Polarization -~ This
product is equipped with a 3-wire
grounding-type plug, a plug having a third
{grounding) pin. This plug will only fit into
a grounding-type power outlet. This is a
safety feature. If you are unable to insert
the plug into the outlet, contact your
electrician to replace your obsolete outlet.
Do not defeat the safety purpose of the
grounding-type plug.

Power-Cord Protection — Power-Supply
cords should be routed so that they are
not likely to be walked on or pinched by
items placed upon or against them, paying
particular attention to cords at plugs,
convenience receptacles, and the point
where they exit from the appliance.

Lightning — For added protection for this
product during a lightning storm or when
it is left unattended and unused for long
periods of time, unplug it from the wall
outlet and disconnect the antenna or cable
system. This will prevent damage to the
product due to lightning and power-line
Surges.

Power Lines — An outside antenna system

.should not be located in the vicinity of

overhead power lines or other electric light
or power circuits, or where it can fall into
such power lines or circuits. When
installing an outside antenna system,
extreme care should be taken to keep
from touching such power lines or circuits
as contact with them might be fatal.

Overloading - Do not overload wall
outlets and extension cords as this can
result in a risk of fire or electric shock.

17.

18.

19.

hepnit Y wlf

Servicing — Do not attempt to service this
product yourself as opening or removing
COVers may expose you to dangerous
voltage or other hazards. Refer all
servicing to qualified service personnel.

Damage Requiring Service — Unplug this
product from the wall outlet and refer
servicing to qualified service personnel
under the following conditions:

a. When the power-supply cord or plug
is damaged.

b. If liquid has been spilied, or objects
have fallen into the product.

c. If the product has been exposed to
Tain Or water.

d. If the product does not operate
normally by following the operating
instructions. Adjust only those controls
that are covered by the operating
instructions as an improper adjustment
of other controls may result in damage
and will often require extensive work
by a qualified technician to restore the
product to its normal operation.

e. If the product has been dropped or
the cabinet has been damaged.

f. When the product exhibits a distinct
change in performance - this indicates
a need for service.

Replacement Parts — When replacement
parts are required, be sure the service
technician has used replacement parts
specified by Scientific-Atlanta or have the
same characteristics as the original part.
Unauthorized substitutions may result in
fire, electric shock or other hazards.

iv
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connected to the
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to provide some f
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This product is to be
distance of less than

69T259B



IOTHd STIVS THL OL TvNOd ILNNOWYV NV AAIDXI ALITIAVIT S.VINVILLV-DIALLNIIDS
TIVHS INIAZ ON NI ANV ‘SEIOVINVA  HOAS 40 ALITIFISSOd JHL
LNOEV AAWHOANI F¥IM IM YIHLIHM 40 S$SATAAVOIY ‘STOVIAVA TVLINANOASNOD
H0 IVIDAAS ‘ILOTYIANI “TVINIJIINI d0d ‘XHOAHL TVOAT YIAHLO ANV HIAN]
HO LHOL NI 30 IDVHELNOD NI ‘TdVIT 34 VINVILY-OIJLLNAIDS TIVHS INIAX ON NI

"HSOINd 4O SSANLIA ANV ALITIEVINVHIYEN
JO SHILNVYIVM SV HONS ‘SHLINVIIVM QaridNl NV AJOLNLVLIS WIVIDSIa M

-su1daq SIOM 210§3q PIYSHLINY 3q ([ sadreyd Jo dlEWNSS ue ‘AlURLIEM £q pPa13a02
10U SI MeE] Syl 10 W A II -predard w9l Yl pPIEAMIO] ‘SUONOINNSUL guiddrys jo 1dweos: ug  d

-suononnsu 3urddiys Io elep 3JMAI3S uaAId aq 4 NOA ‘uopeulIoul SMyl Jo
ydiaos1 uQ AMILIIP 9Yl JO S[IRISP puE IsquInu [ELI3S ‘IaquIMU [SPOUl WSl 91 Suaid 4q sn AJOON 'V

:uaxer 9q pmoys sdels urmoro] 213 ‘sdopeasp Jme; Aue JI

'Sojel [BULIOU Je PI[Iq 9q [ siedal ‘uonerado JO SUONIPUOD [RUIIOUQE
£q 10 ‘25N 10 SOUBUSIUIEW ‘UONE[EISUI radordun £q pasned u2aq sey nej eI -sasuadxs FurAl pue [9AeI)
PIIRID0SSE AYI PUE SIDAISS P[ay I0f SIIBL Juanmy usy mo sfed 1swosnd I papraord ‘sostwald .19
-WOISTd 33 18 II[AISS AJUBLIEM apraoid 01 SHOJ2 S[qeuoseal 9)eul M am “1sonbal S IOWICISND 1y AIO10E]
3l WOIj pue 01 §3s02 uoneuodsuen pue ‘3unerd ‘Jurypoed Led snw 1woISN) UM sued aano9]9p
Aue Juroride1 Surpnpur ‘asodmd ey 103 £10108] 911 01 pAwWLINIaL WY AU gunsnipg Jo JUIdIAI3S 01 PIjMII]
st fuprqen) IO -pouad Ajuelrem oyl UMpM Sn £q pPeAI9DaI 3q ISNUI SI0AY3P JO 900U USNLIM ‘uawdnys
10 91ep 3yl UIOL] IEak QU0 SI pousd fiuelrem 3yl -guonesyads paysignd ApUsLING INO O WLIOIIOD
01 pue drySUBULIOM PUE [ELIS1EW Ul §103]5p WOl 331 3q 01 PRIURLIEAM 9IE JUMIDEJNULW M 1B} SWAL [V

AINVIIVA

0]

-asuadxs umo sy 3¢

[nuurey 3snes o} A
01 3DUIIIIBIUL [T
10U J1 ‘pue A3isu

21019

J[QEUOSEDL IPIADK

%7 SSe[D ® 103




United State
Euw
Australia: |

Etfe

FCC COMPLIANCE

This equipment has been tested and found to comply with the applicable limits for a Class A
digital device, pursuant to Part 15 of ECC Rules. These limits are designed to provide reasor
protection against harmful interference when the equipment is operated in a commercial

environment. This equipment generates, 1seS and can radiate radio frequency energy and, if
installed and used in accordance with the instruction manual, may cause harmful interferenc
radio communications. Operation of this equipment in a residential area is likely to cause ha
interference in which case the user will be required to correct the interference at his own ex

CAUTION

Any changes or modification to this equipment not expressly
approved by Scientific~-Atlanta could void the user’s authority to
operate this equipment.

vi
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A2

SECTION |

THE TTS20DS TRANSMITTER
ANALOG OPERATION

Transmitter Description:

The EMCEE TTS20DS is a state of the art S-Band transmitter capable of broadcasting MMDSATFS
digital signals on any FCC specified channel from 2150 to 2700MHz. The transmitter's rated digital
power is 20 watts average. The TTS20DS is also capable of broadcasting analog signals at 50 watts
peak combined service, for those looking to the digital future but have not yet made the transition.
The TTS20DS uses the latest in solid state device and microwave circuit technologies and employs
advanced ergonomic controls. The result is a transmitter with superior performance and reliability.
Combined with a digital or anatog modulator, the TTS20DS is easy to operate and requires minimal
service. Dual upconversion eliminates the need for RF alignment. The TTS200S is LAN capable
and can be monitored and controlled remotely. The transmitter can also be upgraded to output 50 or
100 watts of average digital power by adding an EMCEE TSA50DS or TSA100DS external power
amplifier.

Specifications:

Visual:

OQOutput Power 50W peak

Emission 5M75C3

Color Transmission NTSC, PAL, or SECAM
Output Frequency Range 2150-2700MHz
Frequency Stability Visual Carrier +1kHz
Visual Output Power Stability +0.3dB

Spurious Products’ 60dB below peak sync
Harmonics' 65dB below peak sync
intermodulation Products (IM.) <-80dB

RF Regulation <2%

Hum and Noise <-556dB

"Measured at Output of Channel Combiner/Filter
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Video Signal to Noise
K Factor (2T)
ICPM

~Ditferential Gain
Differential Phase
Low Frequency Linearity
Frequency Response
Sideband Response'
Envelope Delay
Qutput Impedance
IF Input Level

IF Input Impedance

Aural:

Output Power
Emission

Frequency Tolerance
Frequency Response
Pre-emphasis

Deviation

IF input Level
Audio Distortion
Aural FM Noise

Aural AM Noise

<-55dB

<2%

<3°

<2%

+2°

<2%

+0.5dB

Better than FCC 74.936(b)
Better than FCC 73.687(a)(3)
50 ohms (type N connector)
-10dBm £ 6dB

75 Ohm/BNC

1.25W average (- 16dB re. visual)
250KF3E

Aural Carrier £100Hz

+1dB

75 microseconds

25kHz Mano
50kHz Stereo

-26dBm + 6dB
<1.0%
<-B60dB

<-60dB

' Measured at Qutput of Channel Combiner/Filter

A-2



General/Mechanical:

Operating Temperature 0 to +50°C
Maximum Relative Humidity 95%

“Dimensions 525"H x 19"W x 23.5"D
Weight 45 |b.
Power Requirements 90 to 270Vac, 47 to 63Hz
Power Consumption 600w
Power Factor 0.7

(Power Factor Carrection Optional)

A.3 Installation:

The connectors and terminals mentioned in the following instructions are located on the rear of the
equipment. If the connections mentioned in this section are already made, check to ensure they did
not loosen during shipment and tighten if necessary.

1. After unpacking the transmitter, a thorough inspection should be conducted to reveal any
damage which may have occurred during shipment. |f damage is found, immediately notify
the shipping agency and advise EMCEE Broadcast Products (Customer Service) or its field
representative. Also check to see that any connectors, cables or miscellaneous equipment,
which may have been ordered separately, are included.

2. Place the transmitter in a clean, weatherproof environment providing adequate ventilation
for the exhaust fans at the rear of the transmitter. It is important to maintain the transmitter's
ambient temperature within the 0°C and +50°C limits.

3. Piace the transmitter in its permanent tocation near an ac mains receptacle that supplies
90-270Vac at 47-63Hz. The ac source should have a minimum power capacity of 1000VA
for the TTS20DS.

IMPORTANT

Do not apply ac power to the transmitter at this time since its RF output must be
properly loaded before being placed in operation.

4, Place the transmitter's rear pane! ac power switch to OFF.

5. Place an appropriate ac power line protector (surge suppressor) across the ac line that
supplies the transmitter.




With the appropriate cables (customer supplied), apply baseband video and audio to the
modulator's corresponding inputs as described in the installation procedure of the modulator
instruction manual.

Using the BNC to F cable supplied by EMCEE (accessories box), apply the modulator's IF
output signal to the transmitter's IF IN connector (J1). Since the transmitter will be operating
in combined service, the visual and aural carrier “loop-thrus” on the rear panel of the
modulator must be connected.

If appropriate, connect the channel combiner(s) to the antenna transmission line and then,
using an N to N 1/2" Heliax (LDF4-50A) or Superflex (FSJJ4-508) cable, connect the
TTS20DS RF OUTputs (J2) to the appropriate input ports of the combiner network. If the
transmitter is being used as a standalone unit, connect J2 to the transmitting antenna cable.

NOTE: If your transmitter is being used in a multiple transmitter system and the LAN

10.

11.

12.

capability is being used, continue with step #9; otherwise, proceed to step #12.

If the transmitter is the first on the network and no pc is present or the transmitter is the last
transmitter on the network, connect the RS485 cabie of the adjacent transmitter to J3 of the
Network Termination, leave J2 open and place S1 to the closed position. Otherwise, set S1
to the open position and connect the appropriate cables to J2 and J3 of the RS485 Network
Termination (PC1}.

Verify that the Node Address dip switch (S1) of the Digital Interface Assembly (A2PC3) is set
to the correct number. The Node Address switch represents the node number as an 8-bit
Binary Coded Decimal with the first switch position being the least significant bit. If the
transmitter is to be the master, set the node address to 1. Node Address 1 is reserved for the
master transmitter. If additional backup transmitters are being used, assign their node
numbers sequentially following the master. The system can accommodate a maximum of
7 additional backup transmitters. Immediately following the last backup or the master if no
other backups are present, begin assigning node numbers to the transmitters that are
normally broadcasting. These transmitters should be assigned node numbers according to
their priority. The lowest transmitter node number has the highest priority for backing up.
Priority then decreases with ascending node number. Hence, if only one emergency backup
unit is present in the system and it has replaced node 15, and the transmitter at node 12 fails,
the backup transmitter will switch over to the programming on node 12. Whereas, if the
transmitier at node 25 then fails, it will not be automatically replaced because it has a lower
priority than node 12.

if the transmitter is the master, verify that the fifth dip switch of S2 on the Digital interface
Assembly (A2PC3) is set to the ON position; otherwise, it should be set to the OFF position.

Plug the power cord of the transmitter cabinet into an appropriate electrical outlet that
supplies the correct ac voltage and current (1000VA per transmitter).

This completes the installation of the transmitter. Continue with subsection A.4, Operation.
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A.4 Operation:

Once the installation instructions of subsection A.3 have been completed and the modulator is
receiving the appropriate baseband signals, proceed with the following steps to place the transmitter
in operation.

1. Switch the AC breaker, located on the right-hand side of the rear panel, to the ON position.

T The display in Figure 1-1, the Tum-Cn Display, will come up on the LCD for about 5 seconds

and then will change to Figure 1-2, the Main Menu. The Main Menu display shows the actual
forward and reflected output power in a bar graph format.

2. If the transmitter comes up in Operate Mode, the LED in the top right corner of the
OPERATE/STANDBY key is green, press the OPERATE/STANDBY key to place the
transmitter into Standby. The key's LED wiil be red when the transmitter is in Standby, and
no Forward or Reflected power will be shown on the Main Menu power bars.

3. Press the soft key, at the bottom of the display, that is labeled CONT MENU. The display in
Figure 1-10, Control Menu, will appear.

4. Press the PWR ADJ soft key to get the dispiay in Figure 1-11, Power Adjust Menu. Verify
that the FORWARD power is at the desired level. If not, use the arrow keys at the right of
the display and/or the 50% and 100% keys to set the power if necessary.

5. Press the FREQ ADJ key to get the display in Figure 1-12, Frequency Select Menu. Verify
the frequency setting. If necessary, use the left and right arrow soft keys, select the digit to
be changed and use the up and down arrow keys to set the digit. Repeat for alt digits to be
changed. Pressthe ENTER key.

6. Press the CONT MENU key to return to the display in Figure 1-10 . Press the FAULT ADJ
key to get the display in Figure 1-13, Fault Level Adjust Menu. Verify that the fauli levels are
at the desired values. To adjust the major forward fauit level, press the MAJ FWD key to set
the point at which a major fault will occur due to the output power dropping below this level.
The letters MAJ FWD, above the key, will be highlighted when the key is pressed. Use the
up and down arrows to set the fault level. The major forward fault level is represented by the
solid block in the FWD bar. The minor fault level is represented by the outlined block. Set
the MIN FWD, MAJ REFL and MIN REFL fault levels in the same manner. The MAJor Faull
levels are the points at which the transmitter will go into Standby and request backup.

7. Press the CONT MENU key to return to the Control Menu. If Faults are disabled, press the
ENA FAULT key. If AGC is on, press the AGC OFF key.

8. If the transmitter is being used in a multiple transmitter system that is using the LAN
capability, ensure that the transmitter is in the REMOTE mode indicated by the LED in the
upper right cormer of the LOCAL/REMOTE key being extinguished. If it is not, press the
LOCAL/REMOTE key.

9. Press the OP/STDBY key to the left of the display. You should observe the following:

a. The LED in the top right comer of the OP/STDBY should be illuminated green indicating
that the transmitter is in Operate.




10.

11.

12.

13.

b. The red FAULT and VSWR indicators and the yellow TEMP indicator, at the top of the
display, should be extinguished.

¢. The green SYNTH LOCK indicator at the top of the display should be illuminated.

Press the MAIN MENU key to return to the Main Menu. The FWD power bar shouid show
the correct 100% output level.

Press the STAT MENU key to get to the Status Menu as shown in Figure 1-3. All statuses
should be OK.

Press the PWR SPLY key to check power supply voltage levels in the display as in
Figure 1-7, Power Supply Menu.

If an external power amp is being used, such as the EMCEE TSA50DS or TSA100DS, return
to the Main Menu and press the PWR AMP key to check the status of the power amplifier's
modules and its power supplies, as in Figure 1-8, Power Amplifier Status Menu.

A.5 Periodic Maintenance Schedule:

OPERATION RECOMMENDATION

ALIGNMENT NONE
OUTPUT POWER CALIBRATION Upon installation and at one-year intervais

FANS inspect as often as possible (at least monthly)

thereafter {see subseclion A.8).

and clean when necessary. No lubrication
needed.
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Recommended Test Equipment:

EQUIPMENT MANUFACTURER MODEL #

Digital Multimeter HEWLETT PACKARD E2378A

bscillosoo pe TEKTRONIX 2232

VHF Sweep Generator WAVETEK 2001

50 Ohm RF Detector TELONIC BERKELEY 8553

30dB, 50W Attenuator NARDA 765-30

Power Meter HEWLETT PACKARD 435B

Freguency Counter HEWLETT PACKARD 5386A

Spectrum Analyzer HEWLETT PACKARD 8594E

Preprogrammed Fault Levels:
Module Quantity MINor low MINor high MAJor low MAJor high

Filter/Amplifier (A1A4) Uzl 70mA 90mA B5mA -————
KR 70mA 90mA B5mA -———-

Driver Amplifier (A1A5) Q1 130mA 170mA 120mA -_————
Qzl 130mA 170mA 120mA —_————
Q3| 750mA 900mA 700mA ————
GAIN +24dB PR - +224B e

20 Watt Amplifier (AB) Q11 3.5A 4.5A 3.0A _——
Q21 3.5A 4.5A 3.0A -————
Q31 5.56A 7.0A 50A —_————
Q41 5.5A 7.0A 5.0A -
Q5| 5.5A 7.0A 5.0A -———
Q6 | 55A 7.0A 5.0A _———
GAIN +22dB ——— +20dB -————
TEMP = +80°C -——— +30°C

AT



A.8 Output Power Calibration:

To insure correct transmission parameters, the % FWD power bar graph display setting in the PWR
ADJ Menu and the % FWD power and % REFL power bar graph displays in the Main Menu should
be checked and calibrated using the transmitter's actual outpul power as measured by an external
power meter. The TTS20DS transmitter is factory calibrated for 20W average output at a FWD bar

" graph output power setting of 100%. For analog operation, the TT520DS is calibrated for 50 watts
peak power at a FWD bar graph setting of 100%.

A.8a Forward Power:

1.

Place the transmitter into STANDBY. Remove the top cover of the transmitter. Set up the
test equipment in Figure 3-3.

Using the CONTROL MENU, press the DISABLE FAULTS soft key if faults are enabled.

Access the PWR ADJ Menu, set the FWD power bar graph to 100% using the 100% soft key.
This is the percentage of the transmitter’s rated output power at which we want to transmit
and is the same as the upper left numerical percentage POWER in the Control Menu. It may
be different, however, from the FWD percent bar graph display in the Main Menu which is the
actual output of the transmitter shown as a percentage of the transmitter’s rated power. Place
the transmitter into Operate, with the modulator producing only the appropriate visual IF
signal {0% APL/Sync only).

The external power meter should now read 29.75mW, taking into consideration the 30dB
attenuator. If necessary, stowly adjust R6 of the IF Upconverter (A1A3), accessible through
the hole labeted R6, for the proper external meter reading.

Using the modulator, reinstate the aural carrier and adjust the AURAL CARRIER LEVEL
control for a 31.0mW indication on the external power meter (29.75W average visual @
0% APL + 1.25W average aural @ - 16dB re visual — 30dB attenuator = 31mWW).

Change the LCD Display to the MAIN MENU. The FWD power bar should be at 100%. {f
not, slowly adjust R98, the Final Oufput Mon. adjust, accessible through the appropriate hole
in the top of the 20W Amplifier (AB) by removing the hole plug. After adjusting for a 100%
reading, replace the hole plug.

A.8b Reflected Power:

7.

Go to the Fault Level Adjust Menu and increase lhe MAJor REFLected trip level to its
maximum value (25%) by pressing the MAJ REFL soft key and then using the up arrow.

From the PWR ADJ Menu, adjust the FWD power for an external power meter reading of 4W
(12.5% of the average output power at black).

Go to the Main Menu LCD Display.



10.

11.

Disconnect the attenuator from the RF OUTput of the transmitier and leave it open. Slowly
adjust R87, accessibie through the appropriate hole in the top of the 20W Ampiifier (A6) by
removing the hole plug, for a 12.5% REFLected power reading, 1/4 of the REFLected bar.

Replace the hole plug.

Place the transmitter into Standby. Replace the top cover. Reconnect the RF OUTput to the
antenna or channel combiner. Place the transmitter into Operate.
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