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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 970017
This is to certify that:

Equipment type Stock No. Designation

SFQ 2072.5501.02/.10/.20/.30 TV Test Transmitter
SFQ-B2 2072.6108.02 Broadband-FM-Modulator
SFQ-B3 2072.7379.02 2 FM-Subcarrier
SFQ-B4 2072.7479.02 2 ADR-Subcarrier
SFQ-B5 2072.7579.02/.03/.04 Noise Generator
SFQ-B6 2072.7679.02/.03 Input Interface
SFQ-B10 2072.6166.02 DVB-T Coder
SFQ-B11 2072.6189.02/.03/.04 Fading Simulation
SFQ-B12 2072.6220.02 ATSC/8VSB Coder
SFQ-B13 2072.6243.02 ITU-T/J.83B Coder
SFQ-B14 2072.6266.02 1/Q Output

SFQ-B15 2072.5976.02 DVB-T/DVB-S Coder
SFQ-B21 2081.9812.02 DVB-C Coder
SFQ-B23 2072.5830.02 DVB-S/DSNG Coder

complies with the provisions of the Directive of the Council of the European Union on the approximation
of the laws of the Member States

- relating to electrical equipment for use within defined voltage limits
(73/23/EEC revised by 93/68/EEC)

- relating to electromagnetic compatibility
(89/336/EEC revised by 91/263/EEC, 92/31/EEC, 93/68/EEC)

Conformity is proven by compliance with the following standards:

ENG1010-1 : 1993 + A2 : 1995
EN55011 : 1998 + A1 : 1999
ENG1326-1 : 1997 + A1 : 1998

For the assessment of electromagnetic compatibility, the limits of radio interference for Class B
equipment as well as the immunity to interference for operation in controlled electromagnetic
environments to EN61326/A1 have been used as a basis.

Affixing the EC conformity mark as from 1997

ROHDE & SCHWARZ GmbH & Co. KG
Miihldorfstr. 15, D-81671 Miinchen

Munich, 2002-08-22 Central Quality Management FS-QZ / Becker

2072.5501.10 CE E-12






Safety Instructions

This unit has been designed and tested in accordance with the EC Certificate of Conformity and has left the
manufacturer’s plant in a condition fully complying with safety standards.

To maintain this condition and to ensure safe operation, the user must observe all instructions and warnings
given in this operating manual.

Safety-related symbols used on equipment and documentation from R&S:

Observe Weight PE terminal Ground
operating indication for terminal
instructions units >18 kg

Danger!
Shock hazard

Warning!
Hot surfaces

1

Ground

Attention!
Electrostatic
sensitive de-
vices require
special care

The unit may be used only in the operating con-
ditions and positions specified by the manufac-
turer. Unless otherwise agreed, the following
applies to R&S products:

IP degree of protection 2X, pollution severity 2
overvoltage category 2, only for indoor use, al-
titude max. 2000 m.

The unit may be operated only from supply net-
works fused with max. 16 A.

Unless specified otherwise in the data sheet, a
tolerance of +10% shall apply to the nominal
voltage and of £5% to the nominal frequency.

For measurements in circuits with voltages Vs
> 30V, suitable measures should be taken to
avoid any hazards.

(using, for example, appropriate measuring
equipment, fusing, current limiting, electrical
separation, insulation).

If the unit is to be permanently wired, the PE
terminal of the unit must first be connected to
the PE conductor on site before any other con-
nections are made. Installation and cabling of
the unit to be performed only by qualified techni-
cal personnel.

For permanently installed units without built-in
fuses, circuit breakers or similar protective de-
vices, the supply circuit must be fused such as
to provide suitable protection for the users and
equipment.

Prior to switching on the unit, it must be ensured
that the nominal voltage set on the unit matches
the nominal voltage of the AC supply network.

If a different voltage is to be set, the power fuse
of the unit may have to be changed accordingly.

Units of protection class | with disconnectible
AC supply cable and appliance connector may
be operated only from a power socket with
earthing contact and with the PE conductor con-
nected.

095.1000 Sheet 17

It is not permissible to interrupt the PE conduc-
tor intentionally, neither in the incoming cable
nor on the unit itself as this may cause the unit
to become electrically hazardous.

Any extension lines or multiple socket outlets
used must be checked for compliance with rele-
vant safety standards at regular intervals.

If the unit has no power switch for disconnection
from the AC supply, the plug of the connecting
cable is regarded as the disconnecting device.
In such cases it must be ensured that the power
plug is easily reachable and accessible at all
times (length of connecting cable approx. 2 m).
Functional or electronic switches are not suit-
able for providing disconnection from the AC
supply.

If units without power switches are integrated in
racks or systems, a disconnecting device must
be provided at system level.

Applicable local or national safety regulations
and rules for the prevention of accidents must
be observed in all work performed.
Prior to performing any work on the unit or
opening the unit, the latter must be discon-
nected from the supply network.
Any adjustments, replacements of parts, main-
tenance or repair may be carried out only by
authorized R&S technical personnel.
Only original parts may be used for replacing
parts relevant to safety (eg power switches,
power transformers, fuses). A safety test must
be performed after each replacement of parts
relevant to safety.
(visual inspection, PE conductor test, insulation-
resistance, leakage-current measurement, func-
tional test).

continued overleaf



10.

11.

12.

Safety Instructions

Ensure that the connections with information
technology equipment comply with IEC950 /
EN60950.

Lithium batteries must not be exposed to high
temperatures or fire.

Keep batteries away from children.

If the battery is replaced improperly, there is
danger of explosion. Only replace the battery by
R&S type (see spare part list).

Lithium batteries are suitable for environmen-
tally-friendly disposal or specialized recycling.
Dispose them into appropriate containers, only.
Do not short-circuit the battery.

Equipment returned or sent in for repair must be
packed in the original packing or in packing with
electrostatic and mechanical protection.

095.1000 Sheet 18

13.

14.

15.

Electrostatics via the connectors may dam-
age the equipment. For the safe handling and
operation of the equipment, appropriate
measures against electrostatics should be im-
plemented.

The outside of the instrument is suitably
cleaned using a soft, lint-free dustcloth. Never
use solvents such as thinners, acetone and
similar things, as they may damage the front
panel labeling or plastic parts.

Any additional safety instructions given in this
manual are also to be observed.
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Kundeninformation zur Batterieverordnung (BattV)
Dieses Gerat enthalt eine schadstoffhaltige Batterie.
Diese darf nicht mit dem Hausmuill entsorgt werden.

Nach Ende der Lebensdauer darf die Entsorgung nur
Uber eine Rohde&Schwarz-Kundendienststelle oder eine
geeignete Sammelstelle erfolgen.

Safety Regulations for Batteries (according to BattV)
This equipment houses a battery containing harmful
substances that must not be disposed of as normal
household waste.

After its useful life, the battery may only be disposed of
at a Rohde & Schwarz service center or at a suitable
depot.

Consignes de sécurité pour batteries (selon BattV)
Cet appareil est équipé d'une pile comprenant des
substances nocives. Ne jamais la jeter dans une
poubelle pour ordures ménagéres.

Une pile usagée doit uniquement étre éliminée par un
centre de service client de Rohde & Schwarz ou peut
étre collectée pour étre traitée spécialement comme
déchets dangereux.

PF 095.5140-0699






Verwendung von Patenten

Dieses Gerat enthalt Technologie, die von Marconi Instruments LTD. unter den US Patenten 4609881
und 4870384 sowie unter den entsprechenden Patenten in Deutschland und anderswo zugelassen
wurde.

Patent Information

This product contains technology licensed by Marconi Instruments LTD. under US patents 4609881 and
4870384 and under corresponding patents in Germany and elsewhere.

Exploitation de brevets

Ce produit contient de la technologie dont I'exploitation est autorisée par MARCONI INSTRUMENTS
LTD. conformément aux brevets d'invention des Etats-Unis 4609881 et 4870384 ainsi que selon les
brevets correspondants déposés en Allemagne et ailleurs.

1062.5502.11 S.1 D-3
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SFQ Preparation for Use

1 Preparation for Use

The controls and indicators of the instrument are combined in separately arranged and colour-coded
functional groups. A brief description of these functional groups is given in the following together with
references to the chapter containing a detailed description.

Chapter 1 Preparation for Use is subdivided as follows:

e Legend for Front and Rear View Chapter 1.1
¢ Putting into Operation Chapter 1.2
e Connection Chapter 1.3
* Power Up Chapter 1.4
e Configuration Chapter 1.5
e Options Chapter 1.6
1.1 Legend for Front and Rear View

1.1.1 Front View

ﬁ @m“imumu IV MFTRELTIER - TY TRSE TRALTMITIER S0 THIT AN 5D .

ATs: S FO

POWER  Switching on the SFQ

ON LED green; lights if SFQ is switched on
STANDBY  LED yellow; lights if SFQ is in standby mode
FAN LED red; lights if fan is not running
DISPLAY

SFQ has an LCD display with CGA mode for menu display
with a resolution of 640 x 200 pixels.

2072.5724.02 1.11 E-11



Preparation for Use SFQ
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Front View

MEMORY CARD

Memory to PCMCIA standard with 68-pin connector. Instrument settings
can be stored on the MEMORY CARD and recalled.

Flto F4
F1 shows the help menus
F2 shows in a menu all set values

F3/F4 are function keys assigned varying functions.

Adjusting Screen Contrast and Brightness

IEEE 488

With IEEE-bus operation, the LOCAL key switches to local (front-panel)
control unless this is inhibited by local lockout. Local lockout status is
indicated by the LLO LED.

IEEE-bus operation is indicated by the REMOTE LED.
MONITOR Switchover key for LCD display/external monitor
MOD Modulation ON/OFF key

RF RF ON/OFF key

2072.5724.02 1.1.2 E-11



SFQ Preparation for Use
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474 200we] -0 0] DVB-T GAQRY | 7.507 ms OFF JOFF

— m i
, .

Fig. 1-3 Front View

DATA Keyboard for numeric data entry. Entry is terminated

|- = | :n ﬂ |.= with thej- ENTER key.
- Lo - L L MEM Operation of MEMORY CARD, memory management
| E n |ﬂ. n SETUP In the associated menu displayed on the screen

n |n— H INFO I_oasic settings can be made, e.g. the definition of

L | | interfaces.

u |- ' CLEAR  Reset of numeric entries.

CURSOR KEYS
The CURSOR keys are provided for menu-guided operation and
for stepwise variation of data variables.

An entry is terminated with the ENTER key.

HEQUT
RF OUT

RF N female connector, 50 Q

Only SFQ with option SFQ-B2:
VF
[ WF
E Output and input (loopthrough filter) for the video signal

(only available if option SFQ-B2 is fitted)

ej With internal 75 Q termination the green LED lights.
e
13

AF

mis] ML Input M1 or left channel

@ M2/R Input M2 or right channel
nl:.u]

2072.5724.02 1.13 E-11



Preparation for Use SFQ

1.1.2 Rear View

X61 TS PARALLEL AUX 5 XG0 TS PARALLEL 3
= —
[

AN
ENEZE NN
EEr | NEE
g mw mE
N EE

EEL AN
N
| EEmEEE

X17 RS 232

lﬁmg iz
@

IHPUT: 100120V ACR200.230VAC
50300 Hz

3.3/1.65A
F17F2: IEC 127 T6,2HJ250%

Fig. 1-4 Rear View

AC SUPPLY CONNECTION
Power switch

AC supply connector X1

100/120 V : IEC127-T3.15L / 250 V
220/230 V : IEC127-T1.6L / 250 V

Setting to the correct AC supply voltage is made automatically.

FAN 1
Sucks in cooling air

Note: The fan should not be covered up in order to avoid
overheating of the unit !

|11 1| NS e

R | |

BE’ | NYEE | cxpelsar
llrﬁgﬁla
WA | | |
.-EDDE.- Note: The fan should not be covered up in order to avoid
-....... overheating of the unit!
ﬂﬁl!llmﬂ

2072.5724.02 1.14 E-11



SFQ Preparation for Use

1.1.2.1 Standard Pin Assignments

2

el

X12 JECEE)NEEESEE 10 MHzREF

&>

Fig. 1-5 Standard Pin Assignments

.2 Q EXT, input for external Q signals

MONITOR EXT X 18
Monitor connector, female
RS 232 X 17

RS-232 connector, female

IEC625/IEEE488 X 12

IEC/IEEE-bus connector, see chapter 3

X5 10 MHz REF, input / output

KEYB EXT An external keyboard allows for manual control of all
instrument functions. In addition, any alphanumeric entries
can be made in appropriate menus.

X60 TS5 PARALLEL =
ﬁmg X 60 Input TS PARALLEL
L \ .._

2072.5724.02 1.15 E-11



Preparation for Use SFQ
1.1.2.2 Additional Pin Assignments with SFQ-Z5
x-f E
2[00
Fig.1-6  SFQ-Z5
SFQ-Z5 Diversity Cable Set 2081.9158.02
I-OUT, Output
Q-OUT, Outut
2072.5724.02 1.1.6 E-11



SFQ Preparation for Use

1.1.2.3  Additional Pin Assignments with
SFQ-B6 INPUT INTERFACE 2072.7679.02/03

Fig. 1-7 SFQ-B6
SFQ-B6 INPUT INTERFACE 2072.7679.02/03

X 40

.3 With the INPUT INTERFACE option SFQ-B6 fitted, this connector is
used as a transport stream input for ASI. If option SFQ-B6 model 03

is fitted, this connector may also be used as an SMPTE310 input.

If the INPUT INTERFACE option SFQ-B6 is fitted, this connector is

used as an input for the ASI EXT. CLOCK and SPI EXT. CLOCK

2072.5724.02 1.1.7 E-11



Preparation for Use SFQ

1.1.24 Additional Pin Assignments with Option SFQ-B10

X261 TS PARALLEL AUX 3 |
Frrrree—— =

Fig. 1-8 Additional Pin Assignments with Option SFQ-B10

X61 T5 PARALLEL AUX o
Bl X 61 Input TS PARALLEL AUX

for hierarchical coding to DVB-T (option SFQ-B16)

X 5 to X8

Note: Labelling for X6 to X8 depends on the option,
the labelling for option SFQ-B17 is shown here.
X6 BER ENABLE / IFFT SYNC OUT, input/output (option B17)
X7 BER CLOCK, input (option SFQ-B17)
X8 BER DATA , input (option SFQ-B17)

2072.5724.02 1.1.8

E-11



SFQ Preparation for Use

1.1.2.5 Additional Pin Assignments with
SFQ-B14 1Q OUTPUT/INPUT 2072.6266.02

Fig.1-9  SFQ-B14

X 30 With option SFQ-B14 installed
A [-OUT

2 Q-OUuT

3 Q-IN

4 I-IN

2072.5724.02 1.1.9 E-11



Preparation for Use SFQ

1.1.2.6  Additional Pin Assignments with SFQ-B27
Impulsive Noise 2110.0407.02

Fig. 1-10  SFQ-B27

X 30 With option SFQ-B27 installed
\_—i“ A
3 Noise Gate
4

2072.5724.02 1.1.10 E-11



SFQ

Preparation for Use

1.1.2.7 Additional Pin Assignments with

SFQ-B2, -B3 and -B4

Fig. 1-11  SFQ-B2; -SFQ-B3; SFQ-B4

SFQ-B2 FM MODULATOR  2072.6108.02
SFQ-B3 FM SUBCARRIER 2072.7379.02
SFQ-B4 ADR SUBCARRIER 2072.7479.02

X 30

@J . 1

1..‘-?# . A4
X 5to X8
X6
X7
X8
AF 5/6
Note:

2072.5724.02

With option SFQ-B2 installed
SUBCARRIER EXT, input

VIDEO 2, input
VIDEO 3, input

FM EXT, input

SYNC EXT, input

BASEBAND, output

AF connectors

AF connectors 3, 4, 5 and 6 are fitted but not connected
when option SFQ-B2 is installed. They are only required for
options SFQ-B3 and SFQ-BA4.

1.1.11 E-11
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SFQ Putting into Operation

1.2 Putting into Operation

see also section 1.1, Legend for Front and Rear View

Prior to putting the instrument into operation make sure that

« the setting for the available AC supply voltage is correct (see section 1.3.1),

< signal levels applied to the inputs do not exceed permissible limits,

e the instrument is operated within the permissible temperature range (permissible ambient
temperature range +5°C to +45°C),

« the fan at the rear of the instrument is not obstructed (to prevent overheating of the unit),

« the outputs of the instrument are not overloaded or wrongly connected.

Warning:
Input voltages above permissible limits (see data sheet) may cause the instrument to
be damaged.

1.2.1 Positioning the Instrument

The instrument is equipped with feet that can be folded out at the instrument front to facilitate operation.
To do so lift up the instrument at the front and swing down the feet.

The instrument is constructed so that its operating temperature remains sufficiently low even in
continuous operation. When the unit is used as a benchtop make sure that the air vents are not
obstructed to prevent the instrument being overheated - especially during continuous operation.
Sufficient ventilation must also be ensured when the unit is rackmounted. .

1.2.2 EMC Safety Precautions

Warning:

& To prevent electromagnetic interference the instrument should be operated closed and
with all screening covers fitted. Take the appropriate measures when calibrating the
open instrument. Make sure that only suitable, screened IEC/IEEE-bus cables are used.

2072.5724.02 121 E-11



Putting into Operation SFQ

1.3 Connecting the Instrument

1.3.1  AC Supply Connection

The instrument may be operated at 90 V to 132 V and 180 V to 265 V AC at frequencies from 47 Hz to
440 Hz. The AC supply connector is at the rear of the unit. The instrument automatically sets itself to the
applied voltage by selecting one of the two permissible voltage ranges. Adjusting the instrument to a
particular AC supply voltage is therefore not required.

When the instrument is switched off, an "O" is visible above the power switch which may be on for any
period of time. The instrument need only be switched off when it is to be completely disconnected from
the AC supply.

1.3.2 MPEG2 Signal Feed for Vector Modulation

1.3.2.1 ASI Connector

Connector for feeding in an external MPEG2 transport stream.

If option SFQ-B6 INPUT INTERFACE is installed, the connector X40.3 serves as a transport
stream input for ASI.

If model 03 of option SFQ-B6 INPUT INTERFACE is fitted, connector X40.3 may also be
used as an SMPTE310 input for certain modulation modes.

1.3.2.2 TS PARALLEL Connector

Connector for feeding in an external MPEG Transport Stream through
TN S PARALLEL.

\—13 If option SFQ-B6 INPUT INTERFACE is installed, this connector serves as a
transport stream input for SPl and TS PARALLEL.

FENELLLEEATP  2nd connector for feeding in a second external transport stream for

mmg Bl hierarchical coding in DVB-T mode.
ol l—n".‘-
(TS PARALLEL AUX or SPI AUX).

Depending on the model, there may be AF connectors in place of
TS PARALLEL AUX connector.

2072.5724.02 1.3.2 E-11



SFQ Putting into Operation

1.3.3 External I/O Signal Feed for Vector Modulation

Feed-in through connectors X40.1 and X40.2.

X 40

.1 | EXT, input for external signals
.2 Q EXT, input for external signals

.3 If the option SFQ-B6 INPUT INTERFACE is installed, this connector
serves as a transport stream input for ASI.

.4 If the option SFQ-B6 INPUT INTERFACE is installed, this connector
serves as an external clock input for ASI EXT. CLOCK and SPI
EXT. CLOCK.

X5: 10 MHz REF input or output.

UMz RER - X6 to X8 are system connectors and are wired and labelled according to
the options fitted.

2072.5724.02 1.3.3 E-11



Putting into Operation SFQ

1.3.5 Feed-in of Analog Video/Sound Signals for FM Modulation

1.35.1 VF Connector

e e Connector VF (BNC) is a video input with a loopthrough filter. Either of the connectors can
@ | be used as an input or output. With an internal termination into 75 Q the yellow LED lights.
i | Inthis case the output of the loopthrough filter must not be terminated into 75 Q.

@J The input level is 1 V pp. All modulator settings are calibrated to this input level.

1.3.5.2 AF Connector, Front Panel

L1

The displayed frequency deviation applies to an AF input level of +9 dBm with
@ “1% preemphasis switched off.

@ w2 The input impedance is >5 kQ.

1.3.5.3 AF Connectors, Rear Panel (for Additional Sound Subcarriers)

AF connectors (only with option SFQ-B3 fitted),
or CLK and DATA connectors (only with option SFQ-B4 fitted)
labelled ADR CLK / ADR DATA.

1.3.6 RF Connector

e The RF output provides signals between 0.3 MHz and 3.3 GHz.
In the SETUP/PRESET menu, the units dBm, dBuV or mV can be selected for RF LEVEL

.@ entry.

-

1.3.7 External Monitor

Ll =agat]  Multisync VGA monitors with 32-kHz horizontal frequency are suitable for
connection.

The display is of CGA resolution.

1.3.8 RS-232 Interface

ek en L U] For data transmission and remote control from a detached PC the two RS-232

p connectors are to be linked by a cable.

1.3.9 KEYBOARD Connector

A standard PC keyboard may be connected to the 5-contact keyboard connector.

2072.5724.02 1.3.4 E-11
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1.3.10 Synchronization of SFQ Data Rate without Input Interface
with External Clock

This chapter is only relevant for units without INPUT INTERFACE.

External synchronization is not required for units with input interface or can easily be
performed via connector X40.4
(ASI EXT CLOCK, SPI EXT CLOCK).

The data rate of MPEG2 transport stream packets can be given in different ways in SFQ:

1. The internal PRBS or NULL TS PACKETS are modulated and determine the clock and symbol rate.
The internal free-running VCO is used for clock generation. Free-running does however not imply
high clock accuracy.

2. An external MPEG2 data stream synchronizes the whole SFQ clock housekeeping via the MPEG2
data input TS PARALLEL. Data clock and symbol clock are as accurate as the applied signal.

3. With its crystal-controlled clock, the INPUT INTERFACE determines the data rate and the symbol
rate of PRBS and NULL TS PACKETS.

It is often that neither an MPEG2 data stream nor the INPUT INTERFACE is available. SFQ still has to
guarantee the specified data and symbol rates for the internal PRBS and NULL TS PACKETS.

The solution is the synchronization of SFQ by means of an external sinewave generator providing the
required accuracy. Such generators are always available in labs and service centers. R&S generators of
this type are in all members of the R&S family SMX, in AFG and AFGU, ADS etc.

Preconditions

The firmware version of SFQ should be 1.04 or higher.

Preparation for Use

An adapter cable is to be connected to the TS PARALLEL input on the rear of SFQ according to the
following figure:

l14..........%5

. 1.............
13

View of solder contacts

Fig. 1.3-1 Adapter Cable

2072.5724.02 1.35 E-11



Putting into Operation SFQ

The sync signal is applied to the adapter via the coaxial cable with BNC connector. The outer conductor
is soldered to pin 14 of the 25-pin connector and the inner conductor to pin 1 via a 75 Q protective
resistor. Two anti-parallel diodes (1N4448 or similar Si diodes) are provided between pin 1 and pin 14
and prevent too high input voltages.

A sinewave signal of the signal generator can now be applied to the clock input (pin 1 clock input, pin 14
is grounded) of the TS PARALLEL interface. The 8-bit wide MPEG2 TS data are missing.
Calculation of TS Data Rate Frequency

The frequency to be set for the desired TS data rate at the signal generator is to be calculated. A byte of
MPEG2 TS data is read by the TS PARALLEL interface with one clock of frequency fc. The clock rate is
given in bit/sec. The frequency to be selected is therefore calculated as follows:

faenerator = fc / 8.

For a simulation of the cable clock rate of 38.152941 Mbit/sec the following has to be set:

faenerator = 4.7691176 MHz

(Exact values were used. The normal accuracy is 38.15 Mbit/sec.)

Permissible Amplitude of Applied Sinewave

Now a sinewave of permissible amplitude needs to be applied via the adapter. Since the anti-parallel
diodes limit the signal to approx. +0.7 V the amplitude should be within the limits 1.4 V <V,, <3 V. ADC
voltage offset must not be available.

Further SFQ Settings

After SFQ has synchronized to the applied clock, the message FRMERR (Frame Error) is displayed in
the status bar field "I/Q Coder". This message signifies that a clock is being applied to the TS
PARALLEL interface but that the MPEG2 TS data are invalid or not packetized and not provided with the
SYNC WORD. With synchronism established following the measurement of the clock rate in the 1/Q
Coder menu and acceptance of the clock rate with F3 ACCEPT, NULL TS PACKETS can be selected
as a modulation source. SFQ then generates and modulates TS packets in QAM or QPSK with a valid
sync word 47 hex using the data rate determined by the sinewave generator.

Circuit diagram

| | | —
] oo
D © D @ °
SMG, SMH ...
SMT, SME... \
ﬂf
V4 SFQ

2x Si Diode

<95 00 00

Adapter QAM/QPSK-modulated
NULL TS PACKETs

Fig. 1.3-2 Circuit diagram
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1.4 Switching On

The instrument is switched on by pressing the power switch at the rear and the
POWER key at the front panel.

d |l
[ 1¢x For a temporary switch-off, the STANDBY mode is selected by pressing the
FéR POWER key.

The red FAN LED lights if the fan is not active or defective.

a8 @

)

1.41  Adjusting Screen Contrast and Brightness
s lj

(‘“- The screen contrast is adjusted by means of the right control knob (2), the
i « | brightness with the left control (1) below the display.

1.4.2 Non-Volatile Memory

If the lithium battery on the controller board of the instrument is flat, settings can no longer be stored in
the non-volatile memory. To replace the battery refer to section 4.5.
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1.5 Instrument Configurations

1.5.1 Model .02

- P Slot: Module: Order No. of PCB:
7 A15 AC SUPPLY ...oooooeeeeeeeeeeee 1039.1510.00
|
Q0808080803080 80803020808050203 A15 = A26 MOTHERBOARD. ........ccovvieeeeeeeiiiinnn. 2072.7004.04
X70 H a
= ‘e il ato CODER options
il . "
, (a coder is always fitted)
1 e ME A9 SFQ-B10 DVB-T CODER 2072.6166.02
i SFQ-B12 ATSC/8VSB CODER  2072.6220.02
— L q (Il s SFQ-B13 ITU/J83B CODER 2072.6243.02
! g SFQ-B15 DVB-C/S CODER 2072.5976.02
0. b g SFQ-B21 DVB-C CODER 2081.9812.02
1 e — — 1| A7 SFQ-B23 DVB-S CODER 2072.5830.02
E = T T T 1T J ﬂ AG
y IC -+ ]
i [Tl ERa| jr] AS
24 | T
H i LTl A4 SYNTHESIZER .......ooovoeeeerrerene. 1039.2330.02
I | [T ] 111 o
3%* 3= Al i 2 Az I/Q CONVERTER ....co.oovvverrrrrerrienn 1084.9300.04
I - TT T [ TT = q
33 [} ‘ E]
41 ! A2 I/Q MODULATOR ..o 1084.9800...
f Ham [T 1 T - ”ﬂj
=) 2
:% (ECH) LErlfl a1 CONTROLLER............ 2008.0260.04
A22 = o [ 19— ]
QD il
£ o 18 = (K
= = = Ly A13
1 — 4| A22 ATTENUATOR............... 1008.7375.02
s B10 ‘ A27 1 B10 DC/AC CONVERTER.... 0840.5698.00
o ol e ° ° o> A27 KEYBOARD ................. 2008.0125.02
- - - . = . T )7

Fig. 1.5-1 Layout of modules
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1.5.1.1

SFQ equipped with SFQ-B2, SFQ-B3, SFQ-B4 and SFQ-B6

Lo o | e
Z o 4 "
0 - A15 A15
’
4§ ‘; 80809030808080808080303080803050 % /A26
J— B
S i o : pe
x18 A - Te g
37 L] A10
| i il
H jlﬁ T 1 i —r j[’;]] A8
- Il
A11 = T 1 I —( L ﬂ A7
1 [T s
g |5 4
E “L: | - I —( ﬂgﬂ] Aﬁ
; Ly
J [[] [» [T T A5
} Tt ’ E]
7 q
I | [T [TT1 2 ) A
o | [ el
T 1 [ TT i
§IC + ol
i ! “L [ 111 “‘ﬂ il A2
" LA pen
"t — — L&
= 5 :Jjaii — AT = |
M e——= o] m : v
s S Ty
= | Nk T
= . = [T TR ‘ JJ‘ B10

Fig. 1.5-2 Layout of modules

2072.5724.02

=5 A27

1.5.2

Module: Order No. Of PCB:
AC SUPPLY ..ot 1039.1510.00
MOTHERBOARD ........ccceiiiiiiiiiienieene 2072.7004.04
CODER option
SFQ-B3 FM sound subbcarriers ............. 2072.7379.02 or
SFQ-B4 ADR sound subbcarriers............ 2072.7479.02
SFQ-B3 FM sound subcarriers ............... 2072.7379.02 or
SFQ-B4ADR sound subcarriers.............. 2072.7479.02
SFQ-B2 FM sound subcarriers................ 2072.6108.02
SFQ-B2 baseband..........ccc.cccecrviiinnnne. 2072.6108.02
SFQ-B2 BB-FM modulator noise. ........... 2072.6108.02
SYNTHESIZER .......coooiiiiiiiiiiiiee, 1039.2330.02
I/Q CONVERTER.......ccooiiiiiiiii, 1084.9300.04
I/Q MODULATOR......cccviiiiiiiiiici, 1084.9800...
CONTROLLER.......coiiieieieeree e 2008.0260.04
SFQ-B6 INPUT INTERFACE.................. 2072.7679.03
VIDEO SELECTOR.......ocoiiiieiieieeeen 2008.0425.02
ATTENUATOR.............. 1008.7375.02
DC/AC CONVERTER.... 0840.5698.00
KEYBOARD ......oooiiiiiiiieiieesiee e 2008.0125.02
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1.5.1.2 SFQ equipped with SFQ-B5, SFQ-B6, SFQ-B11 model .02, SFQ-B11 model .04 and coder option

— = = - e Slot: Module: Order No. of PCB:
' 5 5
7 5 o . o) ) A5 AC SUPPLY ......cccoomimmmviiiiinnnerneiissseee 1039.1510.00
L
4 7| 958080308020808020808080%0%0800 A1D |l A2e MOTHERBOARD ..cccccccccooorrrrrrrrrrss 2072.7004.04
X4
Lo SENE NS O M;E‘] A10 CODER option
LT —
L = | == 0 ]Il a9
1 Il I]:]
LT il
H o — — b A8
e g
Al il = — b |l A7 SFQ-B11 FADING SIM. 7 0 12............... 2072.6189.04
i p— — b |l A6 SFQ-B11 FADING SIM. 1106................. 2072.6189.02
T [T ‘IJ[’:]
LT —{
s . S b A5 SFQ-B5 NOISE GENERATOR................ 2072.7579.03
Eai ig)
H s L Tl Aa SYNTHESIZER ....oooooeerrrreeeerereonn, 1039.2330.02
% iy [T 1 [T neh
'3 i il LTI A3 I/Q CONVERTER ...oovvververreeeeeserrees 1084.9300.04
zgs[%w T 1 [ TT WE‘]]
i L[Nl A2 /Q MODULATOR .......ooovvovooooereres 1084.9800...
a il ggg[}w T 1 [ TT mgj
ng s L A1 CONTROLLER........ooormooveeeeeseereer 2008.0260.04
e - — g
=) T i
G Bl E A1 SFQ-B6 INPUT INTERFACE................... 2072.7679.03
|
7 @:EJF Fo 1| A22 ATTENUATOR .o 1008.7375.02
Z . . B10 \ 1 2=k B10 DC/AC CONVERTER ... 0840.5698.00
= A27 KEYBOARD ...........c........ ... 2008.0125.02
IR - :
o

Fig. 1.5-3 Layout of modules

2072.5724.02 153 E-11



Putting into Operation

SFQ

1.5.1.3

SFQ-B12, SFQ-B13, SFQ-B15, SFQ-B21 and SFQ-B23

Fig. 1.5-4 Layout of modules

2072.5724.02

1.54

L. laa | S
= ,
Z [ 17
o o o
| TL
! 7| 8080803030898080803030 80808000 2
| oo e oo oo | T
4
X18 O X70 : o|® ﬂ
T [T TU T
L udll
L e = =%
ml 2 [3 I il E]
[ j“\;i 1T T T 1T {‘ulfu
2 s[:n 2]
A11 § j“\;i 1T T T 1T f‘uﬂg
i B il
E j“\;i 1T T T 1T {‘ug
L [J [D]
. L1
. [Tl ERN ’
1 IE; il
il L L7 [I
I L 1T T [ TTT WE‘E]
d :i [:ﬂ ‘ D‘L]
o s 71 T 2
yIE T el
N b g
£ B - T o g
@ Eﬁ} *ii[ﬂﬁ ‘ i
- 1L
L ] 1 f
A ﬂikﬂ oL |
= -
E@ o] %
Iz D | E== 7
%‘ o o o o offfo o
% =
[T TITe J :

SFQ equipped with SFQ-B5, SFQ-B6, SFQ-B10, SFQ-B11 model .02, SFQ-B11 model .04,

Slot: Module: Order No. of
PCB:
A15 AC SUPPLY ..oooiiiiiiieeeeee e 1039.1510.00
—~ A26 MOTHERBOARD .......cccveveiiieeeiiee e 2072.7004.04
A10 SFQ-B10 DVB-T CODER.......ccccvvveeeeenneen. 2072.6166.02
A9 SFQ-B12 ATSC/8VSB CODER ..................... 2072.6220.02 or
SFQ-B13 ITU-T/J.83B CODER ... 2072.6243.02
A8 SFQ-B15 DVB-C/S CODER 2072.5976.02 or
SFQ-B21 DVB-C CODER 2081.9812.02
SFQ-B23 DVB-S CODER 2072.5830.02
A7 SFQ-B11 FADING SIM. 7t0 12 .....oeveeeiinnns 2072.6189.04
A6 SFQ-B11 FADING SIM. 1t06.......ccveeevenennns 2072.6189.02
A5 SFQ-B5 NOISE GEN. ......cooooiiiiiiiiiiceeinnes 2072.7579.03
Ad SYNTHESE ..., 1039.2330.02
A3 I/Q CONVERTER .....coooiiiiiiiieeceeiieeeeee, 1084.9300.04
A2 I/Q MODULATOR.....ooiieeeciieiee e 1084.9800...
A1 CONTROLLER ...t 2008.0260.04
A11 SFQ-B6 INPUT INTERFACE............cccuun..... 2072.7679.03
A22 ATTENUATOR ..o, 1008.7375.02
B10 DC/AC CONVERTER ...0840.5698.00
A27 KEYBOARD .......cooviiiiieeecee et 2008.0125.02
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1.6 Options
Type Designation Order No. Display in SETUP/HW/ EQUIPMENT
2072.7579.02 | NOISE GEN, 2072.7504.02
SFQ-B5 | NOISE GENERATOR 2072.7579.03 | NOISE GEN. I 2081.9258.02
2072.7579.04 | NOISE GEN. Ill
SFQ-Z5 | Diversity Cable Set 2081.9158.02 | CABLE *)
2072.7679.02 | INPUT INTERFACE | 2072.7604.02
AArenE U TR 2072.7679.03 | INPUT INTERFACE Il | 2081.9329.02
SFQ-B10 | DVB-T CODER 2972.6166.02 | DVB-T CODER 2072.6895.02
FADING SIMULATOR FADING SIMULATOR | 1085.4060.02
SFQ-B11 |5 THS 1106 2072.6189.02 or | 1114.9702.02
FADING SIMULATOR FADING SIMULATOR | 1085.4060.02
SFQ-B11 |5 1HS 710 12 2072.6189.04 or | 1114.9702.02
Enabling 8VSB/J.83B
SFQ-B12 | ATSC / 8VSB/J.83B 2072622002 | Qo9 5y 2072.6837 02
Enabling J.83/B
SFQ-B13 | ITU-T J.83/B CODER 2072,6243.02 | Qe 9es 2072.6632.00
SFQ-B14 | 1Q OUTPUT/INPUT 2072.6266.02 | CABLE
SFQ-B15 | DVB-C/DVB-S CODER 2072.5976.02 | 1Q CODER 2072.7204.02
SFQ-B16 | DVB-T/HIER. CODING 2072.5976.02 | SOFTWARE *)
SFQ-B17 | BER MEASUREMENT 2072.7056.02 | SOFTWARE *)
Enabling DVB-C
SFQ-B21 | CODER DVB-C 2081.9812.02 | oha 03 OVE 2081.9829.02
Enabling DVB-S
SFQ-B23 | CODER DVB-S 2072.5830.02 | ghar, 9OV 2081.9829.02
-5\ BOARD 2081.9635.02
SFQ-B18 | POWER SUPPLY UPGRADE | 2072.7191.02 | o BORRD ey Jaao02
MEMORY CARD 2072.6395.02
SFQ-B20 | MEMORY EXPANSION 2072,6450.02 | oA o e
BASEBAND 2072.7104.02
FM SUBCARRIER 2072.7304.02
SFQ-B2 | FM MODULATOR 2072.6108.02 | M SUBCARRIER 2072 190402
BB FM/NOISE GEN. | 2072.7504.03
SFQ-B3 | FM SUBCARRIER 2072.7379.02 | FM SUBCARRIER 2072.7304.02
SFQ-B4 | ADR SUBCARRIER 2072.7479.02 | ADR SUBCARRIER | 2072.7404.02

*)

**)

Retrofitting of hardware see SFQ-B10
Retrofitting of hardware see SFQ-B5

Installation of Options

For reasons of safety and quality (ISO9001), only adequately equipped Rohde & Schwarz service
centers are allowed to install options that require the instrument to be opened or the calibration seal to
be broken (examples: electrostatically safe workplace, necessary service tools, calibration facilities, etc).
A new calibration seal must be affixed after the option has been installed.
The Update CD describes the Options installation.
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2 Manual Control

21 Basic Operation

211 Front Panel

Operation of SFQ is started by selecting an opening menu with the cursor keys on the front panel and
pressing ENTER for confirmation.

By means of these keys operating menus are called up where the required instrument settings can be
made. Submenus are available in addition for more complex settings.

@ <> ROHDE&SCHWARZ  TV-MESSENDER - TV TEST TRANSMITTER - 5FQ 2072.5501.02 a
EErE T e e e e 3 B AT S e S F Q
RF_FRERUENCY RF_LEVEL MODU| USED BANDWIDTH FADING

474.000 | ~30.0 | DVB-T 640AM | _7.607 ma| OFF |
I G

1/0) CODER EDIT (INF0) HERSURE
INPUT SELECT 3 a5l
INBUT DATA RATE (22.144386 MBit/s) 35,160 MBit/s
USEFUL DATA RATE 12.147 HBit/s
MODE 3 DATA
CODE RATE > 3714
2.607143 Hiiz
FFT HODE 3 Bk
GUARDINTERVAL 3 1732
SPECIAL 3

=]
=1
&
=

£

Taia

aaie

oo et
o
)

a

F2=5TATUS F3=PRESET... F4=PRESET CODER | |

MEMORY CARD Fi F2 ] ) ja3 4 ) |EEE 488 MONITOR MOD RF
— el 4 < HELP  STATUS LacAL @ EX. @ OFE @ O
o M - E— - @BusY Q m r—] [2 (-.‘ o Q @, REMOTE @ Q‘
\I _l & D READY — > = @ Lo

Fig. 21 Front panel

Menu items can be selected and parameters varied by means of

2
—_— cursor keys and }
D00 [ I e
: Numeric entries are confirmed with the ENTER key.

The currently displayed menu can be quit by pressing the MEM key or
the

SETUP/INFO key which opens up the corresponding menus.
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21.2

External Keyboard

EEnann
jllﬁﬂllﬂﬂﬂﬂﬂ '

IIIIIIB d

Fig. 2-2

Keyboard

The instrument can also be operated from an external keyboard. Operating menus are called up in the
same way as on the front panel by means of the cursor keys and the ENTER key. ESC and HOME
cause a return to the previous menu or to the initial menu. Numerals are entered via the numeric keypad
or varied by means of the cursor keys.

The functions of the SFQ front-panel keys correspond to those of an external keyboard with the

following exceptions:

HOME

BACK

MEM

SETUP INFO

CLEAR

RF

MOD

MONITOR

IEEE488

2072.5724.02

HOME

MONITOR

@ Eqa

U

IEEE 488

LOCAL
@ REMOTE
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21.3 Switch-On Procedure

Upon switch-on a program is triggered for testing and initialization of the instrument. The program tests
the hardware configuration and initializes the individual modules. Set parameters of the remote-control
interface are displayed in bottom half of the screen. In the case of a fault, an error message is displayed
with information on the defective unit.

FIRMuARE | 01,23 |12 11200 I |

BIOS 00. 00 Z4.10. 1996 STHRTUP

FM SUB 0. 00 11.03. 1996 INITIGLIZE MOTHERBOARD ... ... ... ... .. ... OR
" ADR SUB 0. 04 0Z.10. 1998

170 CODER 0. OE 05.11. 1999 INITIALIZE HOISE GENERATOR 2 ... ... . ... 0K

DUB—T CODER | 01.08 10.04. 2000 INITIALIZE INPUT INTERFACE 2. ... ... .......... 0K
| US CODER 00, 09 09. 11. 2000 IMITIALIZE IRCODER ... ........................ 0K
[ THFUT IF 01.06 | #6.07. Z000 INITIALIZE DVB—T CODER . ... ................... 0K

COMMUHICATIOH IMITIALIZE USCODER. . ... ...................... 0K

1EC 675 ~ IEEE 468 ADDRESS: | 78 IMITIALIZE FADING SIMULATOR 1. .. ... ... ... OK
 RE737- COREIG:[9G00  |€ [1JHONE JAORE|] IMITIALIZE SYNTH., CONV., MOD. ............... 0K

Fig. 2-3 Startup menu

With the startup mask displayed, default values can be called up by means of key F2 = RESET.

The menu for selecting individual parameters is opened. At the top of this menu a status field with the
main parameters is displayed. The selection fields for instrument settings are displayed below:
FREQUENCY, RF LEVEL, MODULATION, I/Q CODER, BASEBAND and SPECIAL. These fields
comprise areas for the display of important operating states. Selection of one of the setting fields opens
up a submenu holding further parameters to be entered either in an EDIT window or selected from an
additional list.

RF FREQUENCY RF LEVEL MODULATION 1/Q CODER BASEBAND SPECIAL

Fig. 2-4 Menu selection fields
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21.4 General Information

21.41 Menu Operation

Operating menus are in the form of pull-down menus. Subsequently opened menus do not cover up
already opened menus so that the complete path is visible until its termination.

Selection within a menu or submenu is made by means of the cursor keys. The selected field is either
marked by a dark background or an arrow. The selection is confirmed by means of the ENTER key
which can assume four functions:

» Opening a submenu

» Selecting predefined parameters (toggle function)
» Switching to EDIT mode if an entry is necessary
>

Returning to previous menu with the selected parameters or values entered in the EDIT mode being
retained.

In the EDIT mode, entries are made with the aid of the numeric keypad. Values can also be changed
with the aid of the cursor keys, the tens digit being selected with the left/right cursor and the values
being changed with the up/down cursor (repeat function). In the case of cursor entry the new values are
checked for reliability (maximum/minimum) and usually set immediately in the instrument. In the case of
numeric keypad entry the values are checked and accepted only after pressing the ENTER key. The
following special keys are provided:

CLEAR: For correcting entries made in EDIT mode
BACK: Return to previous menu without retaining any changes/settings
HOME: Return to topmost menu level without acceptance of any changes/settings
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| RF FREQUENCY | RF LEVEL | MODULATION 1/0Q CODER FALRINS | SPECIAL |

[ | [E2=5TATUS

Fig. 2-5 Menu selection

| Back | Pressing the BACK key causes a return to the previous menu level.

Pressing the HOME key causes a return to the initial menu irrespective of how many

| "ME' submenus are open.

e Further selection menus can be called up directly by pressing the MEM key,

Fo SETUP/INFO and

status STATUS (F2) provided the operator is not in an EDIT window.

| nome| Pressing HOME causes a return to the normal operating menu.
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2.1.4.2 Calibration

SFQ features several internal calibrations in the SETUP-HARDWARE-CALIBRATING menu (see
2.2.13.1.1).

In addition to ALL, VCO SYNTHESIS, RF LEVEL, LEARN TABLE and NOISE ALL, calibration of 1/Q
modulator is possible in this menu:

1/Q Modulator:

This calibration is especially important since it serves for optimizing carrier leakage, 1/Q imbalance and
phase error.

The entire device, i.e. all coders, can be calibrated in the SETUP-HARDWARE-CALIBRATING menu
(see 2.2.3.1.1).

INFO TIMEZDATE | COMMUNI— CHANNEL FADING
FIRMWARE CLOCK CATION | PRESET TABLE PARAMETER | SERVICE
INFO CALIERATING [_RESULT
FUNCTION CIRCUIT
EQUIPMENT Press EMTER
NUMBERS UCO SYNTHESIS PASSED  07.12.2001| to start calibration
SELFTEST CSPL = RF LEVEL PASSED 07.12. 2001 after a warm up
> CALIERATING 2| 170HMODULATION PASSED  07.12.2001 period of 1 hour
RF ALC LEARN TABLE PASSED  07.12. 2001
CSPL AMPLITUDE PASSED  07.12.2001
NOISE ALL PASSED  07.12.2001

The I/Q MODULATION calibration can also be performed after selecting the MODULATION menu with
the F3 key (CAL 1/Q ONCE). In this case, however, only the current device setting is calibrated, i.e. only
the active coder with its current symbol rate. The advantage is a considerably shorter calibration time.

| RF FREQUENCY | RF LEVEL

MODULATION 1-0 CODER | NN | SPECIAL |

HODULATION

SATELLITE
DUB—C OAM
ITU-T J.837B
ATSC USE

A

SN LR = NS =R
10 EXTERHAL

A

A TSR RL

[ | [F2=5TATUS | [F3=CAL 170 OHMCE |

LA
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C/N calibration:

An internal calibration is provided with optional Noise Generator SFQ-B5 model 03. It can be carried out
with the F3 key in the MODULATION-NOISE menu for the selected modulation mode.

Note: Calibration becomes necessary if the ambient temperature changes by more than 5°C.
Moreover, monthly calibration is recommended. Daily calibration is recommended where
exacting requirements are placed on accuracy; for extremely critical measurements of high
accuracy calibration should be performed immediately before the measurement after all
parameters have been setAllow for at least 1 hour warmup before carrying out a
calibration.

Note: The " CAL failed! Check SETUP/HARDWARE/CAL " message is displayed in the bottom
left-hand corner of the SFQ screen, if one of the SFQ calibrations was not performed
successfully. This message does not necessarily refer to the last calibration performed, e.g.
noise.
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21.4.3 Software Update

A software update can be made with the aid of a PC via the RS232 interface and a null modem cable
(see chapter 2.2.12.3).
A software update of a memory card can be started under MEM-SOFTWARE UPDATE (see 2.2.12.3).

2144 Enabling Software Options

No extra hardware is required for certain options. These options can be enabled with a code, which
depends on the serial number of the SFQ, in the menu SETUP-SERVICE-SOFTWARE OPTIONS (see
2.2.13.7.1)
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2.2 Menu Operation
221 RF FREQUENCY Menu

2211 RF FREQUENCY

Note: When using VSB modulation mode see chapter 2.2.1.2

RF LEVEL | MODULATION | 1-0 CODER | AT | SPECIAL |
RF FREQUENCY EDIT
FREQUENCY > 338.000 MHz
FREQUENCY SHIFT > 0.000 MHz
b CHANNEL N [
CHANNEL TABLE = | user1
| IEa T A R R R R R R R R R

Fig. 2.2-1 RF FREQUENCY
FREQUENCY —
The output frequency of the SFQ can be set in this menu. The output frequency is always set in [MHZz].

The frequency can be entered by selecting FREQUENCY with the aid of the cursor keys and then
pressing the ENTER key or by entering a number. The user is now in the EDIT window where the
frequency value can be entered directly via the numeric keypad. Upon pressing the ENTER key the
entered value is confirmed and immediately set. It is also possible to change the frequency value in the
EDIT window with the aid of the cursor keys. The new frequency value is set upon each stroke of the
cursor key.

Frequencies between 0.300 and 3300.000 MHz can be set.

In the setup menu, the accuracy of the frequency entry can be increased to 1 Hz (from .000 MHz to
.000000 MHz).

FREQUENCY SHIFT—:

In this menu, the output frequency of SFQ can be assigned a shift. This modifies the frequency at the
SFQ output connector. The frequency shift is always set in [MHz].

Frequencies between 1 Hz and 3300.000 MHz can be set.

In the setup menu, the accuracy of the frequency entry can be increased to 1 Hz (from .000 MHz to
.000000 MHz).

CHANNEL —

The frequency can be set indirectly by means of a channel table. In this case the channel number is
entered directly or the channels are selected one after the other with the aid of the cursor keys. The
channels of the selected table are used.

A table contains a maximum of 100 channels (1 to 100).

Only channels to which a frequency has been assigned can be selected (see section 2.2.8, SETUP /
INFO Menu).

Note: The frequency tables can also be loaded via the RS232 or IEC/IEEE-bus interfaces (see
chapter 3.6).
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CHANNEL TABLE

RF LEVEL | MODULATION | 1-0 CODER | AT | SPECIAL |
RF FREQUENCY EDIT
FREQUENCY > 338.000 MHz
MONE
FREQUENCY SHIFT > USERT
CHANNEL N USER3 | [
»CHAMMEL TAELE = piglylylyd
[ | [F2=sTATUS

Fig. 2.2-2 CHANNEL TABLE

Here the channel table considered for the channel entry is selected. Either none or one of five available
tables can chosen: USER1 to USERS5, the name of the table being freely selectable (max. 6 characters).

Tables may be prepared by the user in the SETUP menu and assigned a name.

Messages that may be displayed in the message window of the RF FREQUENCY menu:

Message Meaning Reason Remedy
The external reference has been
REFEXT Information selected via SETUP-PRESET 10 MHz
REFERENCE
The external reference selected via | Connect reference signal to rear panel or
NOREF Error SETUP-PRESET-10 MHz REFERENCE | switch to INTERNAL in SETUP-PRESET-
is not available 10 MHz REFERENCE.
Frequency shift caused by modified input
00C Note clock since last symbol rate setting (only | Enter frequency again
with ATSC and center frequency mode)
SHIFT Note The frequency was assigned a shift.
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2.21.2 RF FREQUENCY (with VSB Modulation)

RF LEVEL | MODULATION | 1-0 CODER | AT | SPECIAL |
RF FREQUENCY EDIT
PILOT 210.250 MH=
ACTUAL CENTER —=> 212.941 HH=z Calculated with actual Symbolrate
FREQUENCY SHIFT > 0.000 MHz
A A A -~
CHANMEL TABLE =1 nMonE . _
[ | [FE2=sTATUS

Fig. 2.2-3 RF FREQUENCY (with VSB modulation)

In contrast to all other types of modulation of SFQ, there are up to three different ways of entering the
output frequency of the spectrum in the ATSC modulation:

"PILOT FREQUENCY": The pilot frequency in the output spectrum determines the frequency of the
output spectrum.

"ACTUAL CENTER": The current symbol rate of the modulator determines the center frequency of the
output spectrum.

"NOMINAL CENTER": The standard-conforming symbol rate of 10.7622 Msymb/s determines the
frequency of the output spectrum (this menu item is only offered if an external data clock determines the
symbol rate of the modulator, i.e. for TS PARALLEL, ASI Ext. Clk, SPI Ext. Clk and SMPTE Ext. CIk).

The special feature of the ATSC signal which allows the output frequency to be specified by up to three
different ways is based on the fact that the ATSC output spectrum is a vestigial sideband filtered, i.e.
non-symmetrical, output signal which is superimposed by the unmodulated carrier signal (pilot).

There are applications where it is useful to fix the pilot frequency of the output spectrum, but in other
cases it is of advantage to characterize the frequency of the output spectrum by its spectrum center.

Due to the vestigial sideband filtering of the output signal the center frequency can be calculated from
the pilot frequency and the symbol rate, since the spectrum changes only on one side when the symbol
rate of the modulator is modified. The selected center frequency is thus really "centered" only for the
current symbol rate on entering the center frequency. When the symbol rate is modified (e.g. by
resetting the symbol rate or by modifying the input bit rate in the modes with external clock), the output
spectrum is shifted from the calculated center. The status message "out of center" (ooc) in the RF
frequency status field or the message "out of center, please reenter frequency" on the right of the center
frequency display indicates this case and queries a new entry or a new confirmation of the center
frequency. The new symbol rate is taken into account for the calculation of the center frequency and the
spectrum is again centered with respect to the displayed frequency.
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PILOT —»

In this menu the output pilot frequency of the ATSC spectrum can be set. The unit of the set frequency
is always [MHZ]. In this case, the pilot frequency does not depend on the symbol rate of the modulator
since it corresponds to the unmodulated carrier signal.

The frequency can be entered by selecting FREQUENCY with the aid of the cursor keys and then
pressing the ENTER key. The user is now in the EDIT window where the frequency value can be
entered directly via the numeric keypad. Upon pressing the ENTER key the entered value is confirmed
and immediately set. It is also possible to change the frequency value in the EDIT window with the aid of
the cursor keys. The new frequency value is set upon each stroke of the cursor key. The frequencies
entered in the ACTUAL CENTER and, if available, NOMINAL CENTER fields are updated and the
indicated frequency is shown as PILOT FREQENCY in the top left field of the screen.

Frequencies between 0.300 and 3300.000 MHz can be set.

In the setup menu, the accuracy of the frequency entry can be increased to 1 Hz (from .000 MHz to
.000000 MHz).

ACTUAL CENTER —
In this menu the center frequency of the output spectrum is the reference for the frequency entry.
Since the ATSC output spectrum is a non-symmetrical output signal (vestigial sideband filtering), the

center frequency depends on the set symbol rate. The center frequency of the output frequency can be
determined from the pilot frequency using the following formula:

feenter = fpilot * fsymbol/4  for the RF of the output spectrum (I/Q Normal)
feenter = fpilot - fsymbol/4  for the IF of the output spectrum (I/Q Changed)

The frequency can be entered by selecting FREQUENCY with the aid of the cursor keys and then
pressing the ENTER key. The user is now in the EDIT window where the frequency value can be
entered directly via the numeric keypad. Upon pressing the ENTER key the entered value is confirmed
and immediately set. It is also possible to change the frequency value in the EDIT window with the aid of
the cursor keys. The new frequency value is set upon each stroke of the cursor key.

After setting of the frequency the message "calculated with actual symbol rate" is displayed to the right
of the entered center frequency and indicates that the output spectrum is centered with respect to the
entered frequency. The center frequency was calculated from the pilot frequency and the current symbol
rate using the above symbol rate formula. At the time the entered frequency is confirmed and set, the
current symbol rate is used to calculate the center frequency.

Therefore the message "calculated with actual symbol rate" is displayed to the right of the current center
frequency.

If the symbol rate is varied after entering the center frequency, the center frequency of the output
spectrum is also shifted.

If the entered center frequency is shifted out of the center due to varying the symbol rate, the message
"out of center, please reenter frequency" is displayed to the right of the center frequency and "ooc" (out
of center) in the RF frequency status field.

Only if a new entry is made and confirmed by ENTER the current symbol rate will be used for calculating
the center frequency and the spectrum be centered again.

The Pilot and Nominal Center (if available) menu items are automatically adapted.
Frequencies between 0.300 and 3300.000 MHz can be set.
The indicated frequency is shown as PILOT FREQENCY in the top left field of the screen.

In the setup menu the accuracy of the frequency entry can be increased to 1 Hz
(from .000 MHz to .000000 MHz).
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RF LEVEL | MODULATION | 1-0 CODER | AT | SPECIAL |
RF FREQUENCY EDIT
PILOT > 210.309 MHz
ACTUAL CENTER 213.000 MH=z Calculated with actual Symbolrate
MOMINAL CENTER > 212.000 MH= Calculated with 10.762 HSym~ s
FREQUENCY SHIFT > 0.000 MHz
A A A -~
CHAMMEL TABLE =] nHoME . _
[ | [F2=sTATUS

Fig. 2.2-4 NOMINAL CENTER

NOMINAL CENTER —

This frequency entry is offered only in the modes in which an external clock determines the symbol rate
of the modulator during data feed. These modes are TS PARALLEL, ASI Ext. Clk, SPI Ext. Clk and
SMPTE Ext. Clk.

When the data rate of the transport stream source is modified in TS PARALLEL or if the clock is
modified in ASI Ext. Clk, SPI Ext. Clk and SMPTE Ext. CIk, a linear modification of the symbol rate and
thus of the bandwidth is obtained. The non-symmetrical spectrum is shifted from its set center position.

In contrast to the ACTUAL CENTER mode, in which the current symbol rate is used for the calculation
of the center frequency of the output spectrum, SFQ computes the output frequency independently
using always the standard symbol rate of 10.7622 Msymb/s.

The formula is as follows:

feenter = fpilot +10.7622 Msymb/s/4  for the RF of the output spectrum (I/Q Normal)

feenter = fpilot -10.7622 Msymbl/s /4 for the IF of the output spectrum (I/Q Changed)

This means that the output spectrum is centered with respect to the set data rate only if the input data
rate yields the standard symbol rate.

With this type of frequency entry the pilot can be inserted in the channel to the standard by entering the
center frequency of the desired channel. At the standard symbol rate, the spectrum is centered with
respect to the channel, the pilot frequency, however, is standard-conforming in any case independently
of the symbol rate.

If the current symbol rate deviates from the nominal symbol rate, "ooc" (out of center) is signalled after
confirmation of the input frequency in the RF status field. This can be identified by the fact that the
display of the current center frequency (calculated) deviates from the entered nominal frequency.

FREQUENCY SHIFT—:

In this menu, the output frequency of SFQ can be assigned a shift. This modifies the frequency at the
SFQ output connector. The frequency shift is always set in [MHZz].

Frequencies between 1 Hz and 3300.000 MHz can be set.

In the setup menu, the accuracy of the frequency entry can be increased to 1 Hz
(from .000 MHz to .000000 MHz).

2072.5724.02 225 E-11



Menu Operation SFQ

RF LEVEL | MODULATION | 1-0 CODER | AT | SPECIAL |
RF FREQUENCY EDIT
PILOT > 210.309 MHz
ACTUAL CENTER > 213.000 MH=z Calculated with actual Symbolrate
FREQUENCY SHIFT > 0.000 MHz
CHANMNEL 13
CHANMEL TABLE =1 a
[ | [F2=sTATUS

Fig. 2.2-5 CHANNEL
CHANNEL—-

The frequency can be set indirectly by means of a channel table. In this case the channel number is
entered directly or the channels are selected one after the other with the aid of the cursor keys. The
channels of the selected table are used.

A table contains a maximum of 100 channels (1 to 100).

Note: The pilot frequencies of the ATSC output spectrum shall be entered into the channel tables.
Only channels that have been assigned a frequency can be selected (see chapter 2.2.13
SETUP /INFO Menu).

RF LEVEL | MODULATION | 10 CODER | EA LTSN | SPECIAL |

RF FREQUENCY EDIT
PILOT 3> 210,209 MHz
ACTUAL CENTER > 213.000 MH=z Calculated with actual Symbolrate

HONE
FREQUEMCY SHIFT 3 USER1
CHAMMEL > USERS

BCHANNEL TRELE = pitylyiyd EEEET :
[ | [FE2=sTATUS

Fig. 2.2-6 CHANNEL TABLE

Here the channel table considered for the channel entry is selected. Either none or one of five available
tables can chosen: USER1 to USERS5, the name of the table being freely selectable (max. 6 characters).
Tables may be prepared by the user in the SETUP menu and assigned a name.

The frequencies entered into the channel tables are pilot frequencies. Therefore, the frequency display
always changes to the pilot frequency when a channel is selected, irrespective of the previously entered
frequency (e.g. actual center).
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222 RF LEVEL Menu

| RF FREQUENCY

RF LEVEL MODULATION | 1-0 CODER | AT | SPECIAL

RF ALC SEARCH OMCE
RF ALC LEARH TABLE

PASSED

RF LEVEL EDIT
FRF LEVEL =l 2 E/.0dBav

RF LEVEL SHIFT > 0.00 dB

RF LEVEL MODE MORMAL

RF ALC MODE = AUTO

RF ALC OFF MODE = SAMPLE & HOLD

| [E2=5TATUS

Fig.: 2.2.2-1 RF LEVEL Menu
In the RF LEVEL menu the parameters:

RF LEVEL

RF LEVEL SHIFT
RF FADING POWER
RF LEVEL MODE
RF ALC MODE

can be selected and set.
RF FADING POWER only is displayed, if SETUP/INFO-PRESET-FADING-POWER is set to MAIN and

Fading is switched on.
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2221 RFLEVEL

RF LEVEL —»

When RF LEVEL is selected, the new level can be set in the EDIT window by means of the numeric
keypad and pressing the ENTER key.

It is also possible to place the cursor in the EDIT window on a digit of the currently set level and to vary
the value using the up and down keys. The level change is immediately effected.

Note: The level unit dBm, dBuV or mV is preselected in the SETUP menu.
The RF OFF status is indicated in the selection field below RF LEVEL.

RF LEVEL SHIFT
RF FREQUENCY [ RF LEWEL |  MoDulATION | sSvMBOLRATE | c/H  [FaDING

338.000 wiz| -30.04en| DVB-C 640AM | 6.875 wsuns| OFF [OFF

| RF FREQUENCY RF LEVEL MODULATION | 1-Q CODER | FEELEINE | SPECIAL |
RF LEVEL EDIT
RF LEVEL > —30.0 dBm
RF LEUEL SHIF T 0.15 dB
RF LEVEL MODE NORMAL
RF ALC MODE > AUTO
RF ALC OFF MODE = SAMPLE & HOLD
RF nL[: SEHREH DN[:E L, 9890000000000 00000000000000000000000 0 .
RF ALC LEARN TABLE PASSED

[ | [E2=5TATUS
Fig.: 2.2.2-2 RF LEVEL SHIFT

The SFQ allows the user to enter the level shift for a subsequent attenuator/amplifier, if any, in the RF
LEVEL SHIFT menu. The entered SHIFT value modifies the RF output signal (N connector on SFQ).
This modification is not taken into account in RF LEVEL. RF LEVEL indicates the level after the
attenuator or after the amplifier.

RF FADING POWER
CENTERFREQUENCY | RF LEVEL |  mMODULATION | SYMBOLRATE | c/H  [FaADING

| 213.000miz| -30.0aem|] ATSC 8VSB [10.762 msum =|19.0 as]
| RF FREQUENCY MODULATION | 1-0 CODER | SN LTSN | SPECIAL |

RF LEVEL EDIT

—30.0 dBm
RF LEVEL SHIFT 3 0.00 dB
RF FADING POWER —26.6 dBm
RF LEVEL MODE MORMAL

RF ALC HODE = auTo

RF ALC OFF MODE = TAELE
RF ALC SEARCH ONMCE
RF ALC LEARN TABLE

[E2=5TATUS

Fig.: 2.2.2-3 RF FADING POWER

RF FADING POWER only is displayed, if SETUP/INFO-PRESET-FADING-POWER is set to MAIN and
Fading is switched on.

The RF level displayed in the main screen is the level of the main path (Path with lowest Path Loss).
The sum power of all paths involved in the output signal is displayed as RF FADING POWER.

A C/N setting refers the RF level displayed in the main screen therefore the main path.
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| RF FREQUENCY

RF LEVEL MODULATION | I-0 CODER | FAN L RSN |

SPECIAL |

RF ALC SEARCH OHCE
RF ALC LEARH TAEBLE

RF LEVEL EDIT
*RF LEUEL el F.0dBm |
RF LEVEL SHIFT > 0.00 dE
RF LEVEL MODE CONTINUOUS
RF ALC MODE > AUTO
RF ALC OFF MODE 2 SAMPLE & HOLD

CONTINUOUS LEVEL

PASSED

!

—-15 dB

Use
ALC OFF MODE = TABLE
for uninterrupted
level setting!

| [F2=5TATUS

| [F3=SET —7.5 dB

Fig.: 2.2.2-4

RF LEVEL MODE

With RF LEVEL MODE selected, switchover between the NORMAL and CONTINUOUS operating
modes is possible by means of the ENTER key.

NORMAL

In the NORMAL mode the RF level is set by means of an internal attenuator and electronic setting
circuits. Attenuator setting is in 5-dB steps.

CONTINUOUS (uninterrupted level setting)

In the CONTINUOUS mode, the RF LEVEL is set without a break in a 15-dB range. Electronic setting is
used instead of the switching attenuator. The current RF LEVEL can be set to a starting value by means
of key F3 = SET 0 dB from which the RF level can be reduced.

With the aid of key F4 = SET -7.5 dB the RF LEVEL can be set to the center of the CONTINUOUS

LEVEL range (- 7.5 dB).

Note:

the case of level calibration.

With ALC switched off, RF ALC OFF MODE should be set to TABLE to avoid switch-offs in
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RF ALC MODE (switching internal ALC on/off)

|RF FREQUENMCY RF LEVEL MODULATION | 1-0 CODER | AT | SPECIAL |

RF LEVEL EDIT

RF LEVEL >
RF LEVEL SHIFT >

RF LEVEL MODE

FRF ALC MODE = OFF
RF ALLC OFF MODE = 1], ]

RF ALC SEARCH OMCE = AaUTO R e S S R A S NS .
RF ALC LEARH TABLE

[ | [E2=5TATUS

Fig.: 2.2.2-5 RF ALC MODE

In the RF ALC MODE menu ALC can be switched off for certain applications. With CW and FM, ALC is
normally switched on. Thus the best level accuracy to be obtained. For vector and digital modulation
ALC has to be switched off. In this case a selection can be made between SAMPLE & HOLD and
TABLE.

In the SAMPLE & HOLD mode the level is recalibrated after each level and frequency setting. To do so
the CW mode is selected for a brief period, ALC is switched on and the level control element is set to
the value obtained. With the noise generator switched on, the SAMPLE & HOLD mode cannot be
selected. An RF LEVEL error is thus prevented. When this calibration is disturbing, the TABLE mode
can be selected (level control voltage selected from a table). In this mode, level correction values are
taken from a table each time the frequency or level is changed. The table can be regenerated with the
aid of the LEARN TABLE function without additional measuring instruments being required.

ALC is preset to AUTO. In this mode level control is automatically adapted to the operating conditions.
For certain applications ALC can be fixed to the OFF or ON condition. OFF (level control off) should be
selected when the intermodulation suppression is to be improved in the CW mode. ON (level control on)
should be selected in case of vector or digital modulation with constant envelope.

| RF FREQUENCY

MODULATION | I-0 CODER | FATERANE | SPECIAL |
RF LEVEL EDIT |
RF LEVEL >
RF LEVEL SHIFT =+ RF LEVEL and HOISE C/H become
uncalibrated!

RF LEVEL HODE - Are you sure 7

Please press EHNTER to continue

or BACK to set RF ALC MODE to AUTO
RF ALC MODE UM
RF ALC OFF MODE = SAMPLE & HOLD
RF ALC SEARCH ONCE B .
RF ALC LEARH TABLE PASSED

I | [FE2=5TaTUS
Fig.: 2.2.2-6 ALC MODE Warning

With vector modulation (DVB, ATSC VSB, IQ EXT) a warning is displayed if the RF ALC MODE is
switched ON.

In this case RF LEVEL and NOISE are not calibrated.

2072.5724.02 2224 E-11



SFQ Menu Operation

Menu items:
RF ALC MODE
OFF Internal level control switched off.
ON Internal level control permanently switched on.
AUTO Normal mode. Level control is automatically adapted to operating

conditions.

RF ALC OFF MODE

SAMPLE&HOLD Level recalibration in the ALC OFF mode after each level or
frequency change.

TABLE Correction values for level setting are taken from a table in the ALC
OFF mode.

RF ALC SEARCH ONCE-> Brief manual switch-on of level control for level calibration in the ALC
OFF and SAMPLE & HOLD modes.

RF ALC LEARN TABLE -> Regeneration of correction values for function ALC OFF MODE -
TABLE (level control voltage taken from table).

Note: A new ALC table should only be generated after a settling time of approx. 1 hour as well as
in case of a change of the ambient temperature (>5 Kelvin).

RF
The RF output signal is switched on and off with the RF ON / OFF key. This has no
& OFF effect on the current menu. When the output signal is switched off RF OFF is displayed
: @ in the RF LEVEL window. The off state is signalled in addition by an LED.

Resetting the overload protection

SFQ is protected against overloading through an externally applied RF signal. If the external signal is
too high the overload protection responds. This status is signalled by RF OFF displayed in the status
line of the RF LEVEL selection window and by an LED.

The overload protection can be reset by pressing the RF ON /OFF key.
The RF output of SFQ is also protected against external DC by a DC BLOCK up to 50 V.

Messages that may be displayed in the message window of the RF LEVEL menu:

Message Meaning Reason Remedy
MODIFY Warning RE oG MODE has not been set 10 | gt RE AL MODE to AUTO.
. Output level has been switched off via
OFF Information RF OFF key.
SHIFT Information RF LEVEL SHIFT has been entered.
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2.2.3 MODULATION Menu

| RF FREQUENCY | RF LEVEL MODULATION 1-0 CODER | AT | SPECIAL |
MODULATION ATSC USE EDIT
DUE—S QPSK Y T usE LEVEL BUSE
DVE—C 0AM = MORMAL
DVE—T COFDM =l 10 PHASE ERROR > 0.0 DEG
ITU_T J.83~B =| CARRIER SUPPRESSION = 0.0

FATSC USE =| 1-0aMPL. IMBALAMCE > 0.0

1-0 EXTERMAL =| moisE N I
o = | FaDiNG =
A SN = CW-"HODULATION AR . HOD.

I | [E2=5TATUS | [FA=PRESET ALL I

Fig.: 2.2.3-1 MODULATION Menu

In the SFQ the following types of modulation can be selected:

Vector modulation: DVB-S QPSK or Satellite
DVB-C QAM
DVB-T COFDM
ITU-T J.83/B
ATSC VSB
I/IQ EXTERNAL

Frequency modulation: FM
FM EXTERNAL

. 330.000 muz

| RF FREQUENCY | RF LEVEL I-0 CODER | FA LN | SPECIAL |
HMODULATION
SATELLITE >

DUB—T COFDH

ITU-T J.83/B
ATSC USE

10 EXTERNAL
A

A LS

LA

[ | [F2=5TATUS | [F2=caL o MoDUL. |
Fig.: 2.2.3-2 CS+ coder menu

"SATELLITE" in the first line of the modulation menu indicates that the CS+ coder is fitted (for the
previous coder, i.e. the CS coder, the term "DVB-S" would be indicated instead).

Same as its predecessor (the CS coder), the CS+ coder meets the hardware requirements of the
DVB-C standard (EN 300 429) and the DVB-S standard (EN 300 421). In addition, the DSNG (digital
satellite news gathering) standard (EN 301 210) is implemented in the CS+ coder and, very importantly,
the CS+ coder is ready for the implementation of turbo codes for satellite transmission.

To select a desired modulation standard, the corresponding software option must be enabled. The
software enable function will be found in the SETUP menu under SERVICE - SOFTWARE OPTIONS.
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[MOD ON/OFF] key

MO0

@ OFF

The different types of modulation can be switched directly by means of the [MOD
ON/OFF] key or via the modulation menus. Modulation off is indicated by OFF in the
@ status line in the MODULATION selection window and also by an LED.

Messages that may be displayed in the message window of the MODULATION menu:

Message

Meaning

Reason

Remedy

MODIFY

Warning

I/Q has been set to CHANGED or a value other than
zero has been entered for I/Q PHASE ERROR,
CARRIER SUPPRESSION or I/Q
AMPL.IMBALANCE

or:

A fading profile of modified standard or a USER-
DEFINED fading profile has been selected.

Reset values

OFF

Information

Modulation has been switched off via the function key
on the front panel or switched to CW via
MODULATION-xx-CW/MODULATION.
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2.2.3.1 1/Q Vector Modulation

In the vector modulation modes the modulation signals for complex RF carrier modulation are applied by
the | and Q inputs of the vector modulator.

4 Q

Example: Vector modulation 1 1 :

The amplitude and phase of the RF-carrier can be modified in this way. More complex modulations as
described in the following chapter are easy to generate in this way.

External modulation signals
In the I/Q EXTERNAL mode the modulation signals are applied via the rear | and Q inputs.

Vector modulation:
The sum vector of

J[+Q =05V

corresponds to the displayed RF level. To avoid overdriving of the I/Q modulator, the sum vector should
not exceed 0.5 V for digital modulation with an AM component, e.g. QPSK and QAM.

Note: The selectable autocalibration of the I/Q modulator allows accurate and reproducible
measurements to be made. The calibration routine should be called up before
measurements or after temperature variations of more than 5 degrees.
The routine is called up in the SETUP-HARDWARE CALIBRATION menu.

What effects carrier suppression, I/Q amplitude imbalance and phase errors have on vector modulation
are shown in the following graphics.

Parameter tuning ranges:

Parameter Tuning range | Resolution
Carrier suppression 01to 50 % 0.1%
Phase error -10to +10 ° 01°
Ampl. imbalance -251t0 +25 % 0.1%
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Effect of detuning:

CARRIER SUPPRESSION

AMPL. IMBALANCE

PHASE ERROR
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2.2.3.1.1 Satellite

| RF FREQUENCY | RF LEVEL MODULATION 1-Q CODER | TN AT | SPECIAL |

MODULATION SATELLITE EDIT
»DUE—S OPSK

»=SATELLITE = | = COMNSTELLATION = DUB-5 BEPSH
OVE—C 0AM =1 1o OVE-S 160AM
DUB-T COFDHM == 10 PHASE ERROR - A T
ITU-T J.83-B =| CARRIER SUPPRESSION = A e
ATSC USBE == -0 AMPL. IMBALAMCE —>
10 EXTERNAL =| HOISE =
A = FADING ==
A A AR 2| CW/MODULATION

[ | [F2=sTATUS [FA=PRESET ALL |

Fig.: 2.2.3-3  Satellite

The SATELLITE menu comprises the following items and submenus:

CONSTELLATION:
DVB-S QPSK
Transmission is in line with Standard EN 300 421 and the QPSK mode of Standard EN 301 210
(DSNG).
DVB-S 8PSK
Transmission is in line with the 8PSK mode of Standard EN 301 210 (DSNG).
DVB-S 16QAM
Transmission is in line with the 16QAM mode of Standard EN 301 210 (DSNG).
The CS+ coder is ready for the implementation of further transmission methods, e.g. such using turbo
codes.

Any other settings concerning channel coding can be made in the I/Q CODER menu. The menu items in
the 1/Q CODER menu may differ depending on the option selected under CONSTELLATION.

1/Q:

NORMAL
The I/Q data streams are not interchanged, i.e. the SFQ output spectrum is in the normal
(non-inverted) position.

CHANGED
The 1/Q data streams are interchanged, i.e. the SFQ output spectrum is inverted.

1/Q PHASE ERROR
Value of phase error

1/Q CARRIER SUPPRESSION
Value of carrier leakage
1/Q AMPL. IMBALANCE
Value of amplitude imbalance of | and Q vectors
NOISE
Input menu for setting a defined C/N (carrier-to-noise) value, see section 2.2.7.

FADING
Input menu for switching on/off the fading simulator and selecting the desired set of fading
parameters. See section 2.2.8.

CW/MODULATION:
e MOD. - The output signal is modulated.
e CW - The output signal is a pure sinusoidal carrier (continuous wave).

All other settings related to channel coding can be made in the I/Q CODER menu.
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2.2.3.1.2 DVB-S QPSK

| 338.000mu ;

| RF FREQUENCY | RF LEVEL MODULATION 10 CODER | TN LN | SPECIAL |
MODULATION DUE—S OPSK EDIT

»DVB-S OPSK =

DUE—C 0AM 2| 1o MORMAL
DUE—T COFDM =| 10 PHASE ERROR > 0.0 DEG
T R = | CARRIER SUPPRESSION > 0.0
e s =2 | 1’0aMPL. IMBALANCE > 0.0
10 EXTERMAL = | NOISE >
o = | FADING >
P LAl e b L LRy = CW-"HMODULATION HMOD.

[ | [E2=5TATUS | [FA=PRESET ALL |

Fig.: 2.2.3-4 DVB-S QPSK

Menu items:

DVB-S QPSK

I/Q NORMAL CHANGED Selection of normal or changed I/Q modulation. Change of | and Q
signals causes the modulation sidebands to be inverted.

I/Q NORMAL Normal I/Q modulation

I/Q CHANGED | and Q signals changed

1/Q PHASE ERROR — Entry of phase error

CARRIER SUPPRESSION — Entry of carrier leakage

I/IQ AMPL. IMBALANCE — Entry for unequal modulation of | and Q vectors.

NOISE Entry for setting a defined C/N (carrier-to-noise) value, see section 2.2.7
CW / MODULATION Switchover between modulated output signal and sinewave carrier.

All other settings related to channel coding can be made in the I/Q CODER menu.
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2.2.3.1.3 DVB-C QAM

, 330.000 miz| ~30.04em| DVB-C 640.AM ]
| RF FREQUENCY | RF LEVEL 10 CODER | FACLEAAE | SPECIAL |

HODULATION DUE-C 0AM EDIT
SATELLITE = = 0nn 3 16
»=DOUVE-C QAM =] 1o 22

DUE—T COFDM = 170 PHASE ERROR > > 6a
ITU-T J.83-B = | CARRIER SUPPRESSION > 128
ATSC USB =] 170AMPL. IMBALAMCE - PLE
10 EXTERMAL =1 HOISE =
A = FADING =
A AL = CWMODULATION MOD.

[ | [Fe=5TATUS ] [FA=PRESET ALL ]

Fig.: 2.2.3-5 DVB-C QAM

If DVB-C QAM is selected, transmission is to Standard EN 300 429. The MODULATION menu is the
same for the CS+ coder and the CS coder (whereas the I/Q CODER menu differs for the two coders).

The DVB-C QAM menu comprises the following items and submenus:

QAM:

e 16 - Data are transmitted with 16 QAM.

o 32 - Data are transmitted with 32 QAM.

o 64 - Data are transmitted with 64 QAM.

e 128 - Data are transmitted with 128 QAM.

o 256 - Data are transmitted with 256 QAM.

Any other settings concerning channel coding can be made in the I/Q CODER menu.
1/Q:

e NORMAL

The 1/Q data streams are not interchanged, i.e. the SFQ output spectrum is in the normal
(non-inverted) position.

e CHANGED
The 1/Q data streams are interchanged, i.e. the SFQ output spectrum is inverted.

1/Q PHASE ERROR:
Value of phase error

1/Q CARRIER SUPPRESSION:
Value of carrier leakage

1/Q AMPL. IMBALANCE:
Value of amplitude imbalance of | and Q vectors

NOISE:
Input menu for setting a defined C/N (carrier-to-noise) value, see section 2.2.7.

FADING:
Input menu for switching on/off the fading simulator and selecting the desired set of fading
parameters (see section 2.2.8).

CW/MODULATION:
e MOD - The output signal is modulated.
e CW - The output signal is a pure sinusoidal carrier (continuous wave).

All other settings related to channel coding can be made in the I/Q CODER menu.
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2.2.3.1.4 DVB-T COFDM

| 1000.000 mu

| RF FREQUEMCY | RF LEVEL MODULATION 1-0Q CODER | TSN | SPECIAL |
MODULATION DUE_T COFDH EDIT
DVE_S OPSK B [ CoNSTELLATION = HIERARCH. 640AM =2
DUE—C 0AM N MORMAL

»DUE_T COFDM =l 1-0PHASE ERROR > 0.0 DEG

o A = | CARRIER SUPPRESSION = 0.0
e = | 170AMPL. IMBALAMCE - 0.0
10 EXTERMAL =| mnoisE e [
o = | FaDiNG =
ot L O ot o TR Ny = CW-HODULATION HMOD.

I | [F2=STATUS I ' [FA=PRESET ALL I

Fig.: 2.2.3-6 DVB-T COFDM

Menu items:
DVB-T COFDM

CONSTELLATION

2072.5724.02

The type of modulation of the data carrier with COFDM can be selected
under this menu item. It is also possible to select whether coding is to
be performed non-hierarchically or whether two input data streams are
coded hierarchically.

Hierarchical coding is an option. If the option is not fitted, the
corresponding menu items are displayed in italics.

With non-hierarchical coding used, data carriers may be QPSK-, 16
QAM- or 64 QAM-modulated.

With hierarchical transmission used, only 16 QAM and 64 QAM are
possible modulation methods. But the alpha factor can be selected:

alpha = 1 signifies that all points in a constellation diagram are equally
spaced from each other.

alpha = 2 signifies that the quadrants are spaced twice as large as the
points within a quadrant.

alpha = 4 signifies that the quadrants are spaced four times as large as
the points within a quadrant.

All other settings that might refer to channel coding can be performed
under menu item I/Q CODER.
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RF FREQUEMCY | RF LEVEL MODULATION 1-0Q CODER | TSN | SPECIAL |

MODULATION DUB—T COFDM EDIT
QPSK
DUB-S OPSK = | = CONSTELLATION = 1608H
DUB-C O0AM 2| o = &40aM
»DVE-T COFDM =| 10 PHASE ERROR > HIERARCH. 160AH c:=1
S T W = CARRIER SUPPRESSION > HIERARCH. 1608H =2
PO = I-0 AMPL. IMBALANCE > HIERARCH. 160AM =4
10 EXTERHAL = HOISE = HIERARCH. 640AM c=1
e = FADING = HIERARCH. 640AH o:=2
A LA L = CW-HODULATIOHN HIERARCH. 640AH =4
| | [F2=sTATUS | [FA=PRESET ALL |
Fig.: 2.2.3-7 CONSTELLATION
Menu items:
Non-hierarchical coding with an input data stream:
e QPSK
e 16 QAM
e 64 QAM

Hierarchical coding with two input data streams:
16 QAM with alpha = 1
64 QAM with alpha = 1
16 QAM with alpha = 2
64 QAM with alpha = 2
16 QAM with alpha = 4
64 QAM with alpha = 4

The constellation selected is always indicated in the header line. If hierarchical coding has been
selected, this is also shown in the header line by indication of the alpha value. Constellation and coding
fully meet the requirements stipulated in the ETS 300 744 specification.
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. 1000.000 mu

| RF FREQUENCY | RF LEVEL 10 CODER | FATERANE | SPECIAL |
MODULATION DUE—T COFDM EDIT
DUB—5 OPSK = HIERARCH. 640AM o=2
DUB-C OAM | I-o NORMAL

»DUE-T COFDM =| 1-0PHASE ERROR > 0.0 DEG

S A = | CARRIER SUPPRESSION > 0.0
e e = | 170 AMPL. IMBALANCE -» 0.0
10 EXTERNAL =| HoISE =
e = | FADING =
AR A A A = CWA HODULATION MOD. I A A R .

[ | [F2=sTATUS | [FA=PRESET ALL |

Fig.: 2.2.3-8 CONSTELLATION

The following can also be set:

I/Q NORMAL CHANGED Selection between normal and changed 1/Q control. The modulation

sidebands are inverted by swapping the | and Q signals.

I/Q NORMAL I/Q control is normal (normal position of spectrum).

1/Q CHANGED | and Q signals are swapped. This means an inverted position of the
spectrum.

1/Q PHASE ERROR — Entry of phase error
(see_2.2.3.1).

CARRIER SUPPRESSION — Entry of carrier leakage
(see2.2.3.1).

I/IQ AMPL. IMBALANCE — Entry for unequal modulation of | and Q vectors
(see2.2.3.1).

NOISE Menu for setting a defined C/N value (carrier to noise), for switch-on/off
of noise generator and input of receiver bandwidth (see 2.2.7).

FADING Menu for activation and deactivation of fading simulator. A predefined
fading profile can also be selected in this menu (see 2.2.8).

CW / MODULATION Switchover between modulated output signal and sinewave carrier. The
effective power of the output signal remains constant.

All other settings related to channel coding can be performed under menu item 1/Q CODER.
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2.2.3.1.5 ITU-T J.83/B

| RF FREQUEMCY | RF LEVEL MODULATION 1-0Q CODER | TSN | SPECIAL |
MODULATION ITU-T J.82-B EDIT
DUE_S QPSK = | = 64
DUE—C 0AM = MORMAL
DUE-T COFDM =l 1-0PHASE ERROR > 0.0 DEG

BITU-T .J.83/B = | CARRIER SUPPRESSION > 0.0

ATSC USE =| 1 0aMPL. IMBALAMCE > 0.0
1-0 EXTERMAL =1 HNoisE =
pops = | FaDING =
ot L O ot o TR Ny = CW-HODULATION HMOD.

[ | [F2=5TATUS | [FA=PRESET ALL | v

Fig.: 2.2.3-9 ITU-T J.83/B
Menu items:

J.83/B QAM

QAM

I/Q NORMAL CHANGED

I/Q NORMAL
I/Q CHANGED

I/Q PHASE ERROR —

CARRIER SUPPRESSION —

I/Q AMPL. IMBALANCE —

NOISE

FADING

CW / MODULATION

Selection between 64 QAM and 256 QAM.

Selection of normal or changed I/Q modulation. Changing the | and Q
signals inverts the modulation sidebands.

Normal I/Q modulation.
| and Q signals are changed.

Entry of phase error with I/Q modulation in degrees
(see 2.2.3.1).

Entry of carrier leakage in %
(see 2.2.3.1).

Entry of unequal modulation of | and Q vectors
(see 2.2.3.1).

Entry for setting a defined C/N (carrier-to-noise) value (see 2.2.7).

Switching the fading simulator on or off and selecting the fading
parameter set to be sent (see 2.2.8).

Switchover between modulated output signal and sinewave carrier.

All other settings related to channel coding can be made in the I/Q CODER menu.

2072.5724.02
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2.2.3.1.6 ATSCVSB

| RF FREQUENCY | RF LEUEL 10 CODER | FRLRENE | SPECIAL |
HMODULATION ATSC USE EDIT
DVE-S OPSK > 8USE
DVE-C DAM 2| 10 HORMAL
DUE—T COFDH = | 170 PHASE ERROR > 0.0 DEG
ITU-T J.83-/B = | CARRIER SUPPRESSION -» 0.0 %
FATSC USE = | 170 AMPL. IMBALANCE -» 0.0 %
1-0 EXTERNAL = | MOISE S o« T || Teeccescceccccencns
SR < FnDING # ........ :
A LA B CW/HODULATION . B
I | [F2=5TATUS | *  [F4A=PRESET ALL . |1
Fig.: 2.2.3-10 ATSC VSB
Menu items:
ATSC VSB
VSB LEVEL 8VSB is supported only.
I/Q NORMAL CHANGED Selection of normal and changed 1/Q signal. By changing the | and Q
signal, the modulation side band will invert.
I/Q NORMAL The | and Q signals are normal (normal frequency position).
I/Q CHANGED The | and Q signals are changed. This means a reverse frequency
position.
1/Q PHASE ERROR — Entry of phase error with 1/Q modulation in degrees
(see 2.2.3.1).

CARRIER SUPPRESSION — Entry of carrier leakage in %
(see 2.2.3.1).

I/IQ AMPL. IMBALANCE — Entry of unequal modulation of | and Q vectors

(see 2.2.3.1).
NOISE Entry for setting a defined C/N value see 2.2.7.
FADING Switch fading simulator on or off and select fading parameter set to be

sent (see 2.2.8).

CW /MODULATION Switchover between modulated output signal and sinewave carrier.

All other settings related to channel coding can be performed under menu item 1/Q CODER.
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2.2.3.1.7 ISDB-T

| RF FREQUEMCY | RF LEVEL MODULATION 1-0Q CODER | AN LT | SPECIAL |

MODULATION ISDE—T BEST—0OFDH EDIT
A: | COHE &40AM 13 SEG(S)
SATELLITE = B: | cOHE e40aM 0 SEG{S)
DVE—C 0AM = C: | cOHE &40aM 0 SEG{S)
DVE-T COFDH =1 1o NORMAL
ITU-T J.B3/B =1 10 PHASE ERROR > 0.0 DEG
ATSC VSE = | CARRIER SUPPRESSION > 0.0 ¥
*ISDE-T BST-0OFDH =] 1-0AaMPL. IMBALANCE - 0.0
-0 EXTERMAL =| HNOISE =
o = FADING =
A A A A RS = CW"HODULATION HMOD.
[ | [FE2=5TATUS | [FA=PRESET ALL |

Fig.: 2.2.3-11 Modulation menu

The ISDB-T coder can be selected in the modulation menu. In this menu, layer assignment is
performed, i.e. the assignment of the type of transmission, the constellation and the number of
segments.

The following items can also be set in this menu:

I[e] Switchover between normal and changed 1/Q control. The modulation
sidebands (the frequency axis) are inverted when the | and Q signals
are interchanged.

NORMAL.: Normal position of the spectrum
CHANGED: Inverted position of the spectrum

I/Q PHASE ERROR Entry of phase error
(see section 2.2.3.1).

CARRIER SUPPRESSION Entry of residual carrier
(see section 2.2.3.1).

I/IQ AMPL. IMBALANCE Entry of the amplitude imbalance of the I/Q vector
(see section 2.2.3.1).
NOISE Menu for operating the noise generator
(see section 2.2.7).
FADING Menu for operating the fading simulator
(see section 2.2.8).
CW/MODULATION Switchover between modulated output signal and sinusoidal carrier.

The rms power of the output signal remains constant.

For the assignment of the type of transmission, there are only seven possible combinations that are
offered in a menu. The short form PART stands for Partial Reception Portion, the short form DIFF for
Differential Modulation Portion and the short form COHE for Coherent Modulation Portion.

The following rules apply to the assignment of the type of transmission:
e There can only be one partial reception portion and it can be placed on layer A only.

e If there is a coherent modulation portion on a layer there can be only one coherent modulation
portion on the following layer.
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The following combinations result from this:

| RF FREQUEMCY | RF LEVEL

MODULATION 1-0 CODER | AT | SPECIAL |

HODULATION ISDE-T BST-OFDH LAYER ASSIGHMENT ;] B C

* LAYER ASSIGHMENT = fA: | =PORTION => PART  DIFF DIFF
SATELLITE = B: | COMSTELLATION > PART  DIFF COHE
DVE-C 0AM = c: | SEGMENT(S) > PART COHE COHE
DVE-T COFDM =1 1o DIFF DIFF DIFF
ITU-T J.83-E =1 1-0PHASE ERROR . DIFF DIFF COHE
ATSC USB =| CARRIER SUPPRESSION - DIFF COHE COHE

*ISDE—T BST—0OFDM =1 1-0AMPL. IMBALANCE - ®COHE COHE  COHE
-0 EXTERNAL =1 HOISE =
r = | FaDING =
A AT A AL = CWAHODULATION . o
[ | [F2=5TATUS [FA=PRESET ALL |

Fig.: 2.2.3-12 Assignment of the type of transmission

Four different constellations are available: DQSPK, QPSK, 16QAM and 64QAM. Not every
constellation can be used for each type of transmission. The table below shows the possible
combinations:

Type of transmission Constellation
Partial Reception DQPSK, QPSK, 16QAM, 64QAM
Differential Modulation DQPSK
Coherent Modulation QPSK, 16QAM, 64QAM

Table 2.2.3-1  Assignment of the type of transmission

changed and the selected constellation is not permissible in the new type of

i': Caution:  The constellation is automatically switched if the type of transmission is
-
transmission.

| RF FREQUENCY | RF LEVEL MODULATION 1-0 CODER | AT | SPECIAL |

MODULATION ISDE—T BST—OFDM LAYER ASSIGNMENT A B C

» LAYER ASSIGHMENT = A COHE COHE COHE
SATELLITE B: | CONSTELLATION = | e10aM E€40AM  &40AM
DUE-C 0AM C: | SEGMENT{(S) = 13 0 0
DVE-T COFDM 170
ITU-T J.83/B 10 PHASE ERROR 3>
ATSC USB CARRIER SUPPRESSION >

ISDE-T BEST-OFDH 10 AMPL. IMBALANMCE >

LA dde b

-0 EXTERNAL NOISE =
A FADING =
A AT A AL CWAHODULATION .. X
[ | [F2=5TATUS [FA=PRESET ALL |

Fig.: 2.2.3-13 Possible constellations

The ISDB-T spectrum consists of 13 (OFDM) segments. In the Layer Assignment menu each of the
three layers can be assigned the desired number of segments. The operating software always keeps the
sum of the number of segments at 13.

A layer can be deactivated by assigning it zero segments. Layer A cannot be deactivated and layer B
can only be deactivated if layer C is deactivated. Layer C can only be activated if layer B is activated.

If the type of transmission Partial Reception is selected it is always on layer A which can be assigned
exactly one segment.
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2.2.3.1.8 1/Q External

RF FREQUEMCY RF LEUEL MODULATION IOCORRECTION | cC/H  [FADING

626.000 miz| —40.0 aen| o EXT | 0.00ss | OFF |OFF

| RF FREQUENCY | RF LEVEL MODULATION S T | FAN L RSN | SPECIAL |
MODULATION 170 EXTERNAL EDIT
DUE—S QPSK = 170 INPUT SIGHAL = 0.00 dB
DUE-C 0AM = MORMAL
DVE—T COFDM =l 10 PHASE ERROR > 0.0 DEG
ITU_T J.83~B =| CARRIER SUPPRESSION = 0.0
ATSC USE =| 1-0aMPL. IMBALAMCE > 0.0 3

*1-0 EXTERMAL =1 nHoisE =

o = | FaDiNG =
A A = | cw- HoDULATION MoD. B :

[ | [FE2=sTATUS | [FA=PRESET ALL |

Fig.: 2.2.3-14 1/Q External

In the I/Q EXTERNAL mode, external signals can be applied for a complex modulation of the RF-carrier
in the modulation 1 (X40.1) and Q (X40.2) input.

Menu items:
1/Q EXTERNAL

1/Q INPUT SIGNAL Entry menu for selecting the input signal for the 1/Q external mode.
| RF FREQUENCY [ RF LEVEL |  MODULATION | I”OCORRECTION | C/H  [FADING

626.000 miz| —40.0 aen| o EXT | 0.00ss | OFF |OFF

| RF FREQUENCY | RF LEVEL S T | FAN L RSN | SPECIAL |

MODULATION 170 EXTERNAL 170 INPUT SIGNAL EDIT CORRECTION
DVE_S OPSK = | » 170 INPUT SIGMAL =Y [=HOHINAL {0.0dE)
DUE-C 0AM 2| 1o DUE—T FROM SFO (6.5dB)
DVE—T COFDM =l 10 PHASE ERROR >
ITU_T J.83~B =| CARRIER SUPPRESSION = || EDIT CORRECTION 3 0.00 dB
ATSC USE =| 1-0aMPL. IMBALAMCE >

*1-0 EXTERMAL =1 nHoisE =
oy = | FaDiNG =
P Ll Ll i o R L. = CHA-HMODULATION L,ooooooa )

[ | [FE2=sTATUS [FA=PRESET ALL |
Fig.: 2.2.3-15 1/Q EXTERNAL 1/Q INPUT SIGNAL

NOMINAL (0.0 dB) The display of the output level and the set C/N ratio are correct if the
nominal input level 0.5V, is applied to the external I/Q connectors. (no
correction).

DVB-T FROM SFQ (6.5dB) The display of the output level and the set C/N ratio is correct if another
SFQ providing the DVB-T | and Q baseband signals delivers the input
signal for the external 1/Q connectors. The correction is 6.5 dB here, i.e.
the applied signal level of the DVB-T I/Q baseband signal is 6.5 dB
lower than the nominal level. This is taken into account in the display of
the output level and in the calculation of the C/N ratio. The maximum
output level is reduced by the correction factor in this case. Application:
test of DVB-T diversity receivers.
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EDIT CORRECTION

1/Q NORMAL CHANGED

1/Q NORMAL
1/Q CHANGED

1/Q PHASE ERROR —

CARRIER SUPPRESSION —

1/Q AMPL. IMBALANCE —

Input of correction values in the range of 0.00 to 40.00 dB. The
correction value refers to the output level and the C/N ratio. The signal
level of the applied 1/Q baseband signals should not exceed the nominal
input level of 0.5 V,,,, otherwise the modulator may be overdriven. Thus,
only a small level can be applied (and so a positive correction factor can
be entered). The maximum output level is reduced by the correction
factor in this case.

Selection of normal or changed I/Q modulation. Change of | and Q
signals causes the modulation sidebands to be inverted.

Normal I/Q modulation
| and Q signals changed

Entry of phase error
Entry of carrier leakage

Entry for unequal modulation of | and Q vectors.

NOISE Entry for setting a defined C/N (carrier-to-noise) value, see section
2.2.7.

FADING Switch-on/off of fading simulator and selection of fading parameter set
to be sent, see 2.2.8.

CW / MODULATION Switchover between modulated output signal and sinewave carrier.

Notes: The BNC inputs for the | and Q signals are at the rear of SFQ (X40.1 = I, X40.2 = Q). The

input impedance is 50 Q, the nominal voltage for external vector modulation at the I/Q

inputs Vp, = 0.5 V.

External broadband AM is possible via the I input. The input sensitivity is 0.25 V for 100%

AM.

2072.5724.02
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2.2.3.2 MODULATION FM

2.2.3.2.1 FM internal

For satellite transmission, frequency-modulated TV signals of the TV standards PAL, SECAM and
NTSC are generated by SFQ in the FM mode. The modulation signal is a baseband signal which
consists of a video signal and one or several sound subcarriers transmitted in the ranch of 5.0 to
9.0 MHz

The video signal is limited to 5 MHz in a group-delay-corrected lowpass filter. For frequency-modulated
satellite transmission, each emission must have an energy dispersal. The generated energy dispersal
signal, which is a triangular voltage synchronized with the 25 Hz field-repetition frequency (NTSC
30 Hz), is superimposed upon the baseband signal.

If the video is switched off or fails, the energy dispersal deviation is automatically doubled. The video
deviation and the sound subcarrier deviations provide the sum deviation displayed in the menu bar
under X DEVIATION. The energy dispersal deviation is not considered in the display.

The sound subcarriers are analog frequency-modulated or digitally processed according to the ASTRA
specifications. Two sound carriers are processed in a FM SUBCARRIER or ADR SUBCARRIER
module. An internal DSP generates the AUDIO frequencies for the analog FM. The ADR subcarrier is
generated with a built-in MUSICAM generator.

Menu items :

| RF FREQUENCY | RF LEVEL MODULATION ErTrr | BASEEAMD | SPECIAL |

HMODULATION EDIT

DUB-5 QP5SK =

DVE-C OAM =

: MODULATION SETTIMGS

LT = e AR A =

e Z IN MEHL: ERSEEAND

AN S =

1/Q EXTERMAL =

FM EXTERNHAL =
| | [F2=5TATUS
Fig.: 2.2.3-16 MODULATION FM
FM The modulation settings are made in the BASEBAND.
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2.2.3.2.2 FM EXTERNAL

HODULATION ST | AR AT |

| RF FREQUENCY | RF LEVEL SPECIAL |
MODULATION FHM EXTERNAL EDIT
DUB-S OPSK = oM
DUE-C Q&M = | " DEVIATION = 225 MHzr
LRI = pR AR = DEVIATION +/— pos
T A E] HOISE =
e = | INPUT IMPEDANCE = S0
1-0 EXTERMAL =] COUPLING fAc
FM =

»FM EXTERMAL =
| | [FE2=sTATUS | (E3=PRESET... | (FA=PRESET ALL |

Fig.: 2.2.3-17 FM EXTERNAL

FM EXTERNAL —

SOURCE
ON /OFF
DEVIATION

DEVIATION +/ -
NOISE

INPUT IMPEDANCE
COUPLING

2072.5724.02

The menu is opened after selection of FM EXTERNAL and pressing the ENTER

key.

The input connector X30.4 for FM EXT is located at the rear of the SFQ.
The input for the externally applied frequency can be activated and deactivated.

A value between 1 to 40 MHz can be entered for the frequency deviation. The
input level at connector X30.4 is always 1V, for the entered deviation.

The direction of deviation can be changed.

This menu item will be described in the following section.

Under this item the input impedance can be selected:

50 Q, 75 Q and high-impedance 10 kQ.
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2.2.4 I/Q CODER Menu

2.2.41  Satellite

2.2.41.1 DVB-DSNG Coding

Coding and error protection are in line with the European Standard EN 300 421 DVB (digital video
broadcasting), "Framing structure, channel coding and modulation for 11/12 GHz satellite services".

Scrambler and sync byte inversion:

The incoming MPEG-2 transport stream is scrambled except for the sync word. The scrambler is
initialized every eighth transport frame (one MPEG-2 transport frame corresponds to 188 bytes) at the
time the sync word appears. The sync word is inverted at the same time (0x47  0xB8), i.e. likewise
every eighth frame. This indicates, at the receiver end, the start of a scrambling sequence. Scrambling
is performed to distribute energy evenly across the spectrum even with a uniform data structure present
at the input.

Reed-Solomon encoder:

After scrambling, conversion of the data rate takes place. For 188 incoming bytes, the Reed-Solomon
encoder (204, 188, t = 8) generates 16 additional bytes, which are appended to the 188 bytes. This
means that 188 bytes are input to, and 204 bytes output by, the Reed-Solomon encoder per unit of time.
The Reed-Solomon decoder at the receiver end is capable of correcting up to eight errored bytes for
each frame.

Convolutional interleaver:

Reed-Solomon encoding is followed by a convolutional interleaver with a depth of | = 12 and a basic
delay of M = 17. The convolutional interleaver processes the data stream byte by byte. The sync word is
always transmitted in the "0" path, i.e. without delay. The deinterleaver at the receiving end operates in
synchronism with the interleaver at the transmitter end. Its design is exactly reversed, however, so that
identical delay is obtained for each of the 12 paths.

Convolutional encoder and puncturing with DVB-S QPSK:

In the case of DVB-S QPSK, the convolutional interleaver is followed by a convolutional encoder with a
constraint length of K = 7 and a code rate of 1/2, i.e. the convolutional encoder has the effect of doubling
the data rate.

Next, the data stream is punctured (i.e. data are omitted) in accordance with the puncturing rule (which
is dependent on the code rate of the convolutional encoder), and mapped into the | and Q paths. The
standard provides for code rates 1/2 (not punctured), 2/3, 3/4, 5/6 and 7/8.

With QPSK modulation, each of the four constellation points carries 2 bits.

"Pragmatic™ trellis coding with DVB-S 8PSK and DVB-S 16QAM:

"Pragmatic” trellis coding is used with DVB-S 8PSK and DVB-S 16QAM transmission. In trellis coding
there is a coded and a non-coded path. The non-coded path is mapped into the non-coded bits in the
constellation diagram in accordance with the mapping table (code rate). The bits of the coded path, after
undergoing convolutional encoding and puncturing, are mapped into the coded bits in the constellation
diagram.

o For DVB-S 8PSK, the code rates 2/3, 5/6 and 8/9 are provided.

o For DVB-S 16QAM, the code rates 3/4 and 7/8 are provided.

e With 8PSK modulation, each of the eight constellation points carries 3 bits.

¢ With 16QAM modulation, each of the 16 constellation points carries 4 bits.
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Baseband filtering:
In digital transmission, the | and Q baseband signals are pulse-shaped by filtering. As a result, the
spectrum is limited and maximum eye aperture is obtained at the sampling points during demodulation.

With DVB-S QPSK, square root raised cosine filtering with a roll-off factor oo = 0.35 is used.
With DVB-S 8PSK and DVB-S 16QAM, roll-off factors of o = 0.35 and o = 0.25 are employed.

MPEG2 |
S FIFO N N
>__) Scrambler + 5 Reed-Solomon| 4 Convolutional Convolutional Baseband filtering
| & sync byte encoder interleaver >_ﬁ encoder + D/A converter Q
b ) _ o | <
inversion (204, 188, t=8) 1=7, M=17 puncturing Ly Lowpass filter sl
Null PRBS
packet gen. PEBS
Null TS 2°-1
packet gen. 2% _4
(CCITT 0.151)
Fig. 2.2.4-1 DVB-S QPSK channel coding
MPEG2 |
T FIFO L N
N—1 | Scrambler + Reed Solomon 4 Convolutional . . Basebandfiltering
vy Sync. Byte Encoder Interleaver ~ T'?gﬂigsmgc?c(i:er E/A Con\ﬁﬁer a
i = =7. M= — ilteri
Inversion (204, 188, t=8) 1=7, M=17 L owpassfiltering i
Null PRBS
Packet Gen. PRBS
Null TS 2M5 -1
Packet Gen. 2823 -1
(CCITT 0.151)
Fig. 2.2.4-2 DVB-S 8PSK and DVB-S 16QAM channel coding
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2241.2 Description of Menu ltems

INPUT SELECT

| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER TN AT | SPECIAL |

10 CODER INPUT SELECT
FINPUT SELECT =
INPUT DATA RATE 5Pl

USEFUL DATA RATE

SYMBOL RATE == TS PARALLEL

MODE = || SPIEXT.CLOCK

CODE RATE =l aSIEXT.CLOCK

ROLL OFF =

SPECIAL =
[ | [F2=5TATUS [FA=PRESET CODER |
Fig. 2.2.4-3 INPUT SELECT menu
INPUT SELECT:

In this menu, the input interface for the MPEG2 transport stream can be selected. This is, however,
possible only if the optional INPUT INTERFACE 2 is fitted.

If the optional INPUT INTERFACE 2 is not fitted, only the TS PARALLEL input interface can be
selected.

If the optional INPUT INTERFACE 2 is fitted, all interfaces offered by the menu are available.

TS PARALLEL:

This is a synchronous parallel MPEG-2 interface with LVDS (low voltage differential signalling). It is
described in EN 50 083-9.

The interface is implemented as a 25-contact D-Sub connector labelled "TS PARALLEL" on the rear of
the unit.

TS PARALLEL does not change the input transport stream. It must, therefore, be ensured that the
transport stream applied to SFQ has exactly the displayed (calculated) input data rate. Deviations from
this nominal data rate must not exceed +50 ppm. If a deviation exceeds 50 ppm, the warning "WR CLK"
(wrong clock) is output in the I/Q CODER field of the menu bar. The guaranteed pull-in range of the
VCXO is exceeded, and overflow or underflow of the FIFO must be expected. If the clock frequency is
too high or too low so that the pull-in range is actually exceeded, the warning "UNFLOW" (underflow) or
"OVFLOW" (overflow) is output.

SPI:
This is a synchronous parallel MPEG-2 interface with LVDS signalling. It is described in EN 50 083-9.
The "TS PARALLEL" connector is used.

The SPI interface changes the MPEG-2 input transport stream. The incoming null packets (PID =
0x1FFF) are removed, and new null packets are inserted to attain the required data rate. This data rate
is calculated from the selected constellation and other transmission parameters, displayed, and
automatically generated by INPUT INTERFACE 2.

The inserted null packets are NULL PRBS PACKETS, see under MODE.
A correction of the PCR values is performed.

The incoming USEFUL DATA RATE must be lower than the calculated MAX. USEFUL DATA RATE,
otherwise the FIFO will overflow.
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ASI:

This is an asynchronous serial interface implemented by the "ASI" BNC connector on the rear panel. It is
described in EN 50 083-9.

The ASI interface changes the MPEG2 input transport stream. The incoming null packets (PID =
0x1FFF) are removed, and new null packets are inserted to attain the required data rate. This data rate
is calculated from the selected constellation and other transmission parameters, displayed, and
automatically generated by INPUT INTERFACE 2.

The inserted null packets are NULL PRBS PACKETS, see under MODE. A correction of the PCR values
is performed.

The incoming USEFUL DATA RATE must be lower than the calculated MAX. USEFUL DATA RATE,
otherwise the FIFO will overflow. The ASI interface can handle an MPEG-2 date rate (useful data) of
max. 216 Mbit/s.

SPI EXT. CLOCK:

This is a synchronous parallel MPEG-2 interface with LVDS signalling. The "TS PARALLEL" connector
is used.

The SPI EXT. CLOCK interface changes the MPEG-2 input transport stream. The incoming null packets
(PID = Ox1FFF) are removed. The required data rate is determined by the frequency of the clock fed to
the "TS CLOCK EXT" connector on the rear of the unit. If required, new null packets are inserted to
attain the required data rate.

The clock fed to the "TS CLOCK EXT" connector must not deviate from the calculated data rate by
more than +50 ppm. If the deviation exceeds 50 ppm, the warning "WR CLK" (wrong clock) is output in
the 1/Q CODER field of the menu bar. The guaranteed pull-in range of the VCXO is exceeded, and
overflow or underflow of the FIFO must be expected. If the clock frequency is too high or too low so that
the pull-in range is actually exceeded, the warning "UNFLOW" (underflow) or "OVFLOW" (overflow) is
output.

In the SETUP - PRESET menu, it can be selected whether the bit clock or the byte clock is to be applied
to "TS CLOCK EXT".

The inserted null packets are NULL PRBS PACKETS, see under MODE.

A correction of the PCR values is performed.

The incoming USEFUL DATA RATE must be lower than the calculated MAX. USEFUL DATA RATE,
otherwise the FIFO will overflow.

ASI EXT. CLOCK:

This is an asynchronous serial interface implemented by the "ASI" BNC connector on the rear panel.
The ASI EXT. CLOCK interface changes the MPEG-2 input transport stream. The incoming null packets
(PID = Ox1FFF) are removed. The required data rate is determined by the frequency of the clock fed to

the "TS CLOCK EXT" connector on the rear of the unit. If required, new null packets are inserted to
attain the required data rate.

The clock fed to the "TS CLOCK EXT" connector must not deviate from the calculated data rate by
more than +50 ppm. If the deviation exceeds 50 ppm, the warning "WR CLK" (wrong clock) is output in
the 1/Q CODER field of the menu bar. The guaranteed pull-in range of the VCXO may be exceeded, and
overflow or underflow of the FIFO must be expected. If the clock frequency is too high or too low so that
the pull-in range is actually exceeded, the warning "UNFLOW" (underflow) or "OVFLOW" (overflow) is
output.

In the SETUP - PRESET menu, it can be selected whether the bit clock or the byte clock is to be applied
to "TS CLOCK EXT".

The inserted null packets are NULL PRBS PACKETS, see under MODE.
A correction of the PCR values is performed.

The incoming USEFUL DATA RATE must be lower than the calculated MAX. USEFUL DATA RATE,
otherwise the FIFO will overflow.
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| RF FREQUENCY | RF LEVEL | MODULATION 1/Q CODER TN LN | SPECIAL |

1/ CODER EDIT (INFO) MEASURE
INPUT SELECT = asl
INPUT DATHA RATE 38.014 MBit/ s
USEFUL DATA RATE (MAX. 53.358 MBit./s) 4,548 MBit/ s
SYMBOL RATE 27 500 MSyum~ s
MODE = DaTh
CODE RATE = 576
ROLL OFF = 0.35
SPECIAL =
[ | [F2=5TaTUS [FA=PRESET CODER__|
Fig. 2.2.4-4 INPUT DATA RATE

INPUT DATA RATE:
The input data rate is a measured quantity displayed in the "MEASURE" field.
The measured input data rate is displayed only if the optional INPUT INTERFACE 2 is fitted.

If, under INPUT SELECT, the TS PARALLEL input interface is selected, the nominal data rate (data rate
expected at the input) is displayed in the "EDIT/(INFO)" field. The actual input data rate must not differ
from the nominal data rate by more than £50 ppm.

The following relationship applies to the input data rate and the output symbol rate, also depending on
further parameters:

DR_IN_BIT=SR*(PL/204)*CR*q

where:

DR_IN_BIT = input data rate in [Mbit/s]

SR = symbol rate in [Msymb/s]

PL = packet length [188, 204]

CR = code rate [1/2, 2/3, 3/4, 5/6, 7/8, 8/9]

q = number of bits per symbol [2, 3, 4] assigned as follows:

Constellation Bits/symbol (q)

QPSK 2
8PSK 3
16QAM 4

USEFUL DATA RATE:

In the "MEASURE" field, the measured USEFUL DATA RATE is displayed. This is the input data rate
after removal of the null packets.

The input data stream is changed by the ASI, SPI, ASI EXT. CLOCK and SPI EXT. CLOCK input
interfaces, i.e. the null packets are removed. The relevant data rate, therefore, is the USEFUL DATA
RATE. New null packets are added to the signal with the useful data rate to attain the required data rate.

The incoming, measured USEFUL DATA RATE must be lower than the calculated MAX. USEFUL
DATA RATE displayed in the "EDIT/(INFO)" field.

The measured useful data rate is displayed only if the optional INPUT INTERFACE 2 is fitted.
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SYMBOL RATE:

Symbol rates from 0.1 Msymb/s to 80 Msymb/s can be set independently of the other transmission
parameters.

The symbol rate remains constant if other parameters — for example the code rate — are changed.
Frequency accuracy of symbol rate:
Data transmission (MODE = DATA):

- The frequency accuracy of the symbol rate is determined by the external MPEG2 generator if
TS PARALLEL is selected as an input interface (under INPUT SELECT).

- The frequency accuracy of the symbol rate is determined by INPUT INTERFACE 2 if ASI or SPI is
selected as an input interface (under INPUT SELECT).

- The frequency accuracy of the symbol rate is determined by an external clock (fed to TS CLOCK
EXT) if ASI EXT. CLOCK or SPI EXT. CLOCK is selected as an input interface (under INPUT
SELECT).

Internally generated signals (MODE = NULL TS PACKET, NULL PRBS PACKET, PRBS):

- The frequency accuracy of the symbol rate is determined by the reference frequency selected in the
I/Q CODER - SPECIAL - PLL (INT. SIG.) menu.
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| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER SN L EENT | SPECIAL |

10 CODER MODE
INPUT SELECT =
INPUT DATA RATE
USEFUL DATA RATE eDATH
SYMBOL RATE == HULL TS PACKET
»HODE = || HULL PRBS PACKET
CODE RATE = || PRBS BEFORE CONV.
ROLL OFF =
SPECIAL =
[ | [F2=5TATUS | (F3=PRESET... | [FA=PRESET CODER |
Fig. 2.2.4-5 MODE
MODE:

Under MODE, one of several operating modes can be selected.

DATA:

An externally applied MPEG-2 transport stream is processed and transmitted. If no MPEG-2 transport
stream is present, the test transmitter detects the absence of data and automatically switches to PRBS
BEFORE CONV. to ensure uniform spectral distribution of the signal. When data are detected at the
input again, the test transmitter resumes processing of the external data stream.

NULL TS PACKET:

The internal coder generates null packets with the PID "Ox1FFF" and the payload "0x00".
The header of the null packets comprises four bytes as follows:

0x47, 0x1F, OxFF, 0x10

The header is followed by the 184-byte payload.

NULL PRBS PACKET:

The internal coder generates null packets with the PID "Ox1FFF". As a payload, a continuous PRBS
(pseudo random bit sequence) is transmitted. The PRBS is transmitted byte by byte, following the DVB
principle of "MSB first". A PRBS sequence of 2% -1 or 2'° - 1 (to CCITT 0.151) can be selected in the
SETUP - PRESET - PRBS SEQUENCE menu.

PRBS BEFORE CONV.:

A PRBS sequence is inserted directly before the convolutional encoder. A PRBS sequence of 2” - 1or
2" -1 (to CCITT 0.151) can be selected in the SETUP - PRESET - PRBS SEQUENCE menu.

Note: The internal NULL TS PACKET and NULL PRBS PACKET signals are valid MPEG2
transport streams. Because these signals are internally generated, no settling time (as a
function of the fullness of the FIFQ) is required. Any changes to transmission parameters
(for example to the symbol rate) necessitating a change of the input data rate are,
therefore, completed faster.

If in doubt which one of the internally generated MPEG2 signals to choose, the NULL
PRBS PACKET signal is the preferable choice because it provides a more uniform spectral
distribution of energy.
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CODE RATE

CODE RATE for MODULATION - CONSTELLATION = DVB-S QPSK
RF FREQUENCY [ RF LEVEL |  MODULATION | SYMBOLRATE | c/H  [FADING

. 1750.000miz| -30.0em| DVB-8 QPSK [45.000wmsum<| OFF [OFF
| RF FREQUEMCY | RF LEVEL | MODULATION AL EAAT | SPECIAL |

10 CODER RATE
INPUT SELECT =
IMNPUT DATA RATE
USEFUL DATA RATE
SYMBOL RATE = 1-2
MODE 2| 2-3
»CODE RATE =] 374
ROLL OFF >
278
SPECIAL =
[ | [F2=5TATUS ] [FA=PRESET CODER _|
Fig. 2.2.4-6 CODE RATE for MODULATION - CONSTELLATION = DVB-S 8PSK

RF FREQUEHLCY RF LEVEL MODULATION SYMBOLRATE [ c/H [FADING

. 1750.000miz| -30.0em| DVB-S 8PSK |45.000wmsum<| OFF [OFF
| RF FREQUEMCY | RF LEVEL | MODULATION AL EAAT | SPECIAL |

10 CODER RATE
INPUT SELECT =
IMNPUT DATA RATE
USEFUL DATA RATE
SYMBOL RATE =
MODE 2| 2-2
»CODE RATE =
ROLL OFF >
SPECIAL =] sr9
[ | [F2=5TATUS ] [FA=PRESET CODER _|
Fig. 2.2.4-7 CODE RATE for MODULATION - CONSTELLATION = DVB-S 16QAM

RF FREQUEHLCY RF LEVEL MODULATION SYMBOLRATE [ c/H [FADING

| 1750.000mz| ~-30.0 sem| DYB-S 160.AM [45.000 wsum | OFF |OFF
| RF FREQUEMCY | RF LEVEL | MODULATION AL EAAT | SPECIAL |

10 CODER RATE

INPUT SELECT =

IMNPUT DATA RATE

USEFUL DATA RATE

SYMBOL RATE =

MODE =

»CODE RATE =
ROLL OFF =
278

SPECIAL =
[ | [F2=5TATUS ] [FA=PRESET CODER _|
Fig. 2.2.4-8 CODE RATE for MODULATION - CONSTELLATION = DVB-S 16QAM
CODE RATE:

For DVB-S QPSK, the following code rates are selectable: 1/2, 2/3, 3/4, 5/6, 7/8
For DVB-S 8PSK, the following code rates are selectable: 2/3, 5/6, 8/9
For DVB-S 16QAM, the following code rates are selectable:  3/4, 7/8
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ROLL OFF
| RF FREQUEMCY RF LEVEL MODULATION SYMBOLRATE | C/H [FaDIMG

__1750.000miz| -30.048m| DVB-S 8PSK OFF
| RF FREQUEMCY | RF LEVEL | MODULATION FAI L RSN S | SPECIAL |

10 CODER ROLL OFF
INPUT SELECT =
IMNPUT DATA RATE
USEFUL DATA RATE 0.25
SYMBOL RATE == 0.30
HMODE = | EIEE
CODE RATE == 0.40
»ROLL OFF 21| 0.4a5
SPECIAL =
[ | [F2=5TATUS | (F3=PRESET... | [FA=PRESET CODER |
Fig. 2.2.4-9 ROLL OFF
ROLL OFF:

The following roll-off factors can be selected for square root raised cosine filtering:

0.25, 0.30, 0.35, 0.40, 0.45

For DVB-S QPSK, the standard provides for a roll-off factor o, = 0.35.

For DVB-S 8PSK and DVB-S 16QAM, the standard provides for a roll-off factor o = 0.25 or o = 0.35.

SPECIAL
| RF FREQUEHLCY RF LEVEL MODULATION SYMBOLRATE [ c/H [FADING

. 1750.000miz| -30.0em| DVB-S 8PSK |45.000wmsum<| OFF [OFF
| RF FREQUEMCY | RF LEVEL | MODULATION AL EAAT | SPECIAL |

170 CODER SPECIAL
IMNPUT SELECT ==
INPUT DATA RATE PACKET LENGTH 188
USEFUL DATA RATE SCRAMBLER [1T7]
SYMBOL RATE = | SYNC.BYTEINV. 0OH
HODE = | REED SOLOMON oM
CODE RATE = | CONV. INTERL. oM
ROLL OFF = | PLL (DATHA) FIFD LEVEL
PLL (IMT. 51G.) 10 MHZ R.
k-SPECIAL ==
[ | [F2=8TATUS | [(E3=PRESET... | [FA=PRESET CODER _|
Fig. 2.2.4-10 SPECIAL
SPECIAL:

PACKET LENGTH:

The transport stream fed to the test transmitter normally has a frame length (packet length) of
188 bytes. The frame length can be changed to 204 bytes. The last 16 bytes of each frame are
overwritten by the Reed-Solomon encoder. If the actual frame length of the input data stream does not
match the packet length set for the coder, the error message "FRM ERR" (frame error) is output in the
I/Q CODER field of the menu bar.

The DVALID signal at the TS PARALLEL or SPI input is not evaluated.

SCRAMBLER:

The scrambling function, i.e. energy dispersal, can be switched off. Sync word inversion (0x47  0xB8)
in the first of each eight frames of an MPEG2 transport stream is continued, however.
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SYNC. BYTE INV:

Sync word inversion (0x47 — 0xB8) in the first of each eight frames of an MPEG-2 transport stream
can be switched off.

REED SOLOMON:

The Reed-Solomon encoder can be switched off. The first 188 bytes of a transport stream are
transmitted unchanged, same as with the Reed-Solomon encoder switched on.

For input transport streams with 188 byte frame length, 16 bytes are appended to each frame. If the
Reed-Solomon encoder is switched on, the 16 bytes are read from the Reed-Solomon encoder; if it is
switched off, the 16 bytes are not defined.

For PACKET LENGTH = 204, the frame length is 204 bytes. If the Reed-Solomon encoder is switched
on, the last 16 bytes are overwritten; if it is switched off, the 204 bytes remain unchanged.

For data streams already Reed-Solomon coded, scrambling and sync word inversion must be
performed in line with the standard before the data streams are applied to the test transmitter input.

For such data streams, the scrambling function, sync word inversion and Reed-Solomon encoding must
be switched off and the packet length set to 204 bytes.

CONV. INTERL.
The convolutional interleaver can be switched off. The incoming data are then routed on unchanged.

PLL (DATA):

| RF FREQUENCY | RF LEVEL | MODULATION 170 CODER SN LRI | SPECIAL |
10 CODER SPECIAL
INPUT SELECT =
IMPUT DATA RATE PACKET LEMGTH 188
USEFUL DATA RATE SCRAMBLER oM
SYMEOL RATE = | s¥MC.E¥YTEINV. DN
MODE = | REED SOLOMON oM
CODE RATE = | coMu. INTERL. oM
ROLL OFF M IPLL (DATAY TS CLOCK
PLL (IMT. SIG.) 10 MHZ R.
»SPECIAL =
[ | [F2=sTATUS | [(E3=PRESET... | [(FA=PRESET CODER _|
Fig. 2.2.4-11 PLL (DATA)

For data transmission, i.e. if MODE = DATA is selected, the symbol rate must be matched to the input
data rate to avoid any overflow or underflow of the input FIFO of the coder. The pull-in range of the
VCXO is +50 ppm. The signals and clock rates determining the frequency accuracy of the symbol rate
are described in section SYMBOL RATE.

For data transmission, the symbol clock can be controlled in two ways:

FIFO LEVEL: the symbol clock is controlled so that the FIFO is on average half filled. This is the
recommended setting.

TS CLOCK: the input transport stream clock as well as the oscillator clock are divided to give two
integer figures. If TS CLOCK is selected, the warning "MODIFY" is output in the I/Q CODER field of the
menu bar.
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| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER EA LI | SPECIAL |

10 CODER

PLL {INT. 5I1G.}

INPUT SELECT

S5YMBOL RATE
MODE

CODE RATE
ROLL OFF

FSPECIAL

INPUT DATA RATE

USEFUL DATA RATE =10MHZREF. ]
TCHD
UCHED

4

o dddd

| [F2=5TATUS | [F3=PRESET... | [FA=PRESET CODER |

Fig. 2.2.4-12

PLL(INT.SIG.)

With internal signals, i.e. with MODE = NULL TS PACKET, NULL PRBS PACKET or PRBS BEFORE
CONV., the symbol rate can be locked to various reference frequencies. The input FIFO of the coder is

inactive.

One of three reference frequencies can be selected for internal signals:

10 MHz REF.:

Example:

TCXO:

VCXO:

>
10 MHz REF TS clock — >

The symbol clock is controlled by the 10 MHz reference of SFQ. This is the
recommended setting.

The 10 MHz reference of SFQ can itself be used as a reference, or locked to an
external 10 MHz reference signal. This can be selected under SETUP - PRESET -
10 MHz REFERENCE: INTERNAL or EXTERNAL.

If the 10 MHz SFQ reference is locked to an external reference signal (pull-in range

13 ppm) and PLL (INT. SIG.) = 10 MHz REF. is selected, the symbol rate too is locked
to the external reference.

If the external reference is exactly 10 MHz, the symbol rate will be exactly 10 Msymb/s.
If the external reference is higher by 1 ppm, i.e. by 10 Hz (resulting in 10000010 Hz), the
symbol rate will also be higher by 1 ppm. For a symbol rate of 27.5 Msymb/s, the 1 ppm
increase corresponds to +27.5 Hz, so that 27.5000275 Msymb/s is obtained.

The symbol clock is controlled by a TCXO (temperature-compensated crystal oscillator)
on the coder module.

The symbol clock is controlled by a VCXO (voltage-controlled crystal oscillator) on the
coder module, the VCXO being tuned with a fixed input voltage.

PLL (DATA)

FIFO level — 1=

e
- ) L | ‘ PLL

® REF VCO

SFQ
rear

Fig. 2.2.4-13

2072.5724.02

TCXO

—e
VCXO_>—J MODE
PLL (INT. SIG.)

Reference clock for CS+ coder
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Error messages and warnings that may be output in the I/Q CODER field of the menu bar:

Message | Meaning Cause Remedy
MODIFY |Warning A setting deviating | Select the I/Q CODER menu:
from the standard the PRESET CODER softkey (F4) is available.
was made. By pressing this softkey, any settings deviating from the
standard are cancelled, and the warning disappears.
NO DAT |Error No input data is Check if a transport stream is present at the selected
present. MPEG2 input.
NO CLK |Error No input clock is Check if a transport stream is present at the selected
present. MPEG-2 input.
If the ASI EXT.CLOCK or the SPI EXT. CLOCK input
interface is selected, check if the external TS CLOCK
signal is present and if its level (TTL) is high enough.
WR CLK |Warning Input clock deviates | If the TS PARALLEL input interface is selected, check
by more than the data rate of the MPEG-2 input transport stream.
+50 ppm. If the ASI EXT.CLOCK or the SPI EXT. CLOCK input
interface is selected, check if the external TS CLOCK
signal has the right frequency. In the SETUP - PRESET
menu, check if a bit clock or a byte clock is to be
applied.
OVFLOW | Error FIFO overflow If the TS PARALLEL input interface is selected, check if
the MPEG-2 input data rate is high.
If the ASI EXT.CLOCK or the SPI EXT. CLOCK input
interface is selected, check if the external TS CLOCK
signal has the right frequency. In the SETUP - PRESET
menu, check if a bit clock or a byte clock is to be
applied.
UNFLOW | Error FIFO underflow If the TS PARALLEL input interface is selected, check if
the MPEG2 input data rate is low.
If the ASI EXT.CLOCK or the SPI EXT. CLOCK input
interface is selected, check if the external TS CLOCK
signal has the right frequency. In the SETUP - PRESET
menu, check if a bit clock or a byte clock is to be
applied.
FRMERR | Error Frame error — no Check if the packet length of the input transport stream
valid transport matches the packet length set in the coder.
stream is present,
i.e. the sync byte is
located in the wrong
position or is
missing.
NO REF | Error Reference clock is | Immediate solution: select TCXO or VCXO under 1/Q
missing if internal CODER - SPECIAL — PLL (INT. SIG.).
signals (MODE # Long-term solution: call in service, have cables
DATA) and checked.
PLL (INT. SIG.)
=10 MHz REF.
are selected.
UNLOCK | Error Oscillator (VCO) Call in service.
has not locked.
ERROR | Error PLL ERROR or DC | Details see under SETUP/INFO - HARDWARE -
SUPPLY ERROR | SELFTEST CSPL
Callin service
Table 2.2.4-1 Error messages and warnings
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2.2.41.3 Turbo Coding (Option SFQ-B25)

High-order modulation modes (e.g. 8PSK) used to increase bit rates call for higher S/N ratio
requirements to be met during transmission. The drawback is the direction from the satellite to the earth
since the transmit power of already installed satellites cannot be increased.

The solution to this problem is the use of efficient channel coding methods resulting in a higher coding
gain than that of convolutional codes used so far.

The maximum coding gain is obtained by making use of turbo codes which allow what is currently the
most powerful decoding method, also known as iterative decoding.

Turbo codes result in a coding gain that increases transmission capacity to within a few tenths of dB of
the channel capacity defined by Shannon.

The turbo coder implemented in the R&S SFQ is based on a proprietary method of STMicroelectronics.

Turbo coding

Inner and outer error correction:

To protect data during error-prone satellite transmission, all satellite standards consist of a
concatenated error correction mechanism divided into inner and outer error correction.

MPEG2

TS |
— FIFO . s [N
NIy Scrambler + N Reed Solomon N Convolutional Baseband filterin
| ¢ K Sync. byte encoder interleaver 113 Turbo encoder D/A converter 9 aQ
inversi = =7 M= Sl Lowpass filterin
inversion (204, 188, t=8) 1=7, M=17 SN P g (il
Null PRBS
Packet generator PRBS
Nl TS Outer error 2M5- 1 Inner error
u . -
Packet generator correction 2/23-1 correction
(CCITT 0.151)

Fig. 2.2.4-14 Channel coding in Turbo mode

Outer error protection (identical to DVB-DSNG)

Scrambler and sync byte inversion:

The entire incoming MPEG2 transport stream except for the sync word is scrambled. The scrambler
continues to run. The scrambler is initialized every eight transport frames (one MPEG2 transport frame
corresponds to 188 bytes) at the time the sync word appears. This sync word is inverted at the same
time (Ox47 becomes 0xB8). To the receiver end, this indicates the start of a scrambling sequence.
Scrambling is performed to distribute energy evenly across the spectrum even if a very uniform data
structure is present at the input.

Reed Solomon encoder:

After scrambling, conversion of the data rate takes place. For 188 incoming bytes, the Reed-Solomon
encoder (204, 188, t = 8) generates 16 additional bytes, which are appended to the 188 bytes. This
means that 188 bytes are input to and 204 bytes are output by the Reed-Solomon encoder per unit of
time. The Reed-Solomon decoder at the receiver end is capable of correcting up to eight erroneous
bytes for each frame.
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Convolutional interleaver:

Reed-Solomon encoding is followed by a convolutional interleaver with a depth of | =12 and a basic
delay of M = 17. The convolutional interleaver processes the data stream bytewise. The sync word is
always transmitted in the "0" path, i.e. without delay. A deinterleaver at the receiving end operates in
synchronism with the interleaver at the transmitter end. Its design is exactly reversed, however, so that
identical delay is obtained for each of the 12 paths.

Inner error correction (turbo coding)

Turbo encoder and puncturing in the QPSK turbo and 8PSK turbo modes:

Data source x

y1
Encoder C1 !

Puncture
+

Mapping
Interleaver

y2
Encoder C2

Fig. 2.2.4-15 Structure of turbo encoder

The structure of the turbo coder consists of two parallel recursive convolutional coders and a pseudo
random block interleaver (see Fig. 2.2.4-15).

An information block is fed to the first encoder and coded (y1). The original data block is written to an
interleaver whose output is the input for the second encoder (output y2). The right interleaver algorithm
plays an important role in overall coder performance.

A pseudo random block interleaver (according to an algorithm of Berrou, Glavieux) is used for which
information is written in line-by-line but read out in a quasi-random sequence.

The interleaver decouples the code words generated by the two encoders and thus allows you to
determine separate decoding probabilities for the two decoder paths in the receiver.

The interleaver also ensures that the set of code words generated by the encoders is of favourable
weight. This reduces the probability of the decoder determining incorrect code words.

The original data block (in systematic path x) and the outputs from the encoders (y1 and y2) are
multiplexed, punctured, mapped and transmitted in the traffic channel.

The symbol stream is packetized to speed up receiver synchronization. The size of the symbol packet is
variable and determined by the interleaver memory depth (2048 bits) and puncturing. A symbol packet
starts with four syncmotif symbols which pass through a fixed sequence in the constellation diagram.
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Modulation modes

| RF FREQUENCY | RF LEVEL

I-0 CODER | FALEAANE | SPECIAL |
HMODULATION SATELLITE EDIT
DUVE—S OPSK
FSATELLITE = | » CONSTELLATION = DUB—S 8PSK
DUE-C 0AM = DUE-5 160AM
DUE—T COFOH =| o
ITU-T J.83-B = 10 PHASE ERROR > 8PSH TURED
ATSC USE 2| CARRIER SUPPRESSION -»
N = RS = PR = L0 AMPL. IMBALAMNCE -
10 EXTERNAL = | MNoISE =
A = AP =
AA AL AL = CW-MODULATION riuy.
[ | [F2=5TATUS [FA=PRESET aALL |
Fig. 2.2.4-16
e Code rates 2/3, 3/4 are implemented for QPSK-Turbo.
e Code rates 1/3, 2/3, 3/4 and 8/9 are implemented for 8PSK-Turbo.
o With 8PSK-Turbo modulation, each of the eight constellation points carries 3 bits.
e With QPSK-Turbo modulation, each of the eight constellation points carries 2 bits.

Baseband filtering:

In digital transmission, the | and Q baseband signals are pulse-shaped by filtering. As a result, the
spectrum is limited and maximum eye aperture is obtained at the sampling points during demodulation.
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2.2.4.1.4 Description of Menu ltems

INPUT SELECT

| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER EA L EAALT | SPECIAL |

10 CODER EDIT {INFO) MEASURE
INPUT SELECT = asl
INPUT DATA RATE 16.000 MBit/s
USEFUL DATA RATE (MAX. 37.885 MBit/s) 15.818 MBit/s
SYMBOL RATE 27.500 MSym. s
MODE = DaTh
CODE RATE = 3.4
ROLL OFF == 0.35
SPECIAL =
[ | [F2=5TATUS [FA=PRESET CODER _|
Fig. 2.2.4-17 INPUT SELECT menu
INPUT SELECT:

In this menu, the input interface for the MPEG2 transport stream can be selected. This is possible,
however, only if the optional INPUT INTERFACE 2 is installed.

If the optional INPUT INTERFACE 2 is not installed, only the TS PARALLEL input interface can be
selected.

If the optional INPUT INTERFACE 2 is installed, all interfaces offered by the menu are available.

TS PARALLEL:

This is a synchronous parallel MPEG2 interface with LVDS (low voltage differential signalling). It is
described in EN 50 083-9.

The interface is implemented as a 25-contact D-Sub connector labelled TS PARALLEL on the rear of
the unit.

TS PARALLEL does not change the applied transport stream. It must, therefore, be ensured that the
transport stream applied to SFQ has exactly the displayed (calculated) input data rate. Deviations from
this nominal data rate must not exceed +-50 ppm. If a deviation exceeds 50 ppm, the warning WR CLK
(wrong clock) is output in the I/Q CODER field of the menu bar. The guaranteed pull-in range of the
VCXO is exceeded, and overflow or underflow of the FIFO must be expected. If the clock frequency is
too high or too low, thus causing the pull-in range to be exceeded, the warning UNFLOW (underflow) or
OVFLOW (overflow) is output.

SPI:
This is a synchronous parallel MPEG2 interface with LVDS. It is described in EN 50 083-9.
The TS PARALLEL connector is used.

Selection of the SPI interface changes the MPEG2 transport stream. The incoming null packets (PID =
0x1FFF) are removed, and new null packets are inserted to attain the required data rate. This data rate
is calculated from the selected constellation and other transmission parameters, displayed, and
automatically generated by INPUT INTERFACE 2.

The inserted null packets are NULL PRBS PACKETS; see MODE.
A correction of the PCR values is performed.

The incoming USEFUL DATA RATE must be lower than the calculated MAX. USEFUL DATA RATE,
because, otherwise, the FIFO will overflow.
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ASI:

This is an asynchronous serial interface implemented by the ASI BNC connector on the rear panel. It is
described in EN 50 083-9.

Selection of the API interface changes the MPEG2 input transport stream. The incoming null packets
(PID = Ox1FFF) are removed, and new null packets are inserted to attain the required data rate. This
data rate is calculated from the selected constellation and other transmission parameters, displayed,
and automatically generated by INPUT INTERFACE 2.

The inserted null packets are NULL PRBS PACKETS; see MODE. A correction of the PCR values is
performed.

The incoming USEFUL DATA RATE must be lower than the calculated MAX. USEFUL DATA RATE,
because, otherwise, the FIFO will overflow. The ASI interface can handle a maximum MPEG2 date rate
(useful data) of 216 Mbit/s.

SPI EXT. CLOCK:
This is a synchronous parallel MPEG2 interface with LVDS. The TS PARALLEL connector is used.

Selection of the SPI EXT. CLOCK interface changes the MPEG2 transport stream. The incoming null
packets (PID = Ox1FFF) are removed. The required data rate is determined by the frequency of the
clock fed to the TS CLOCK EXT (connector on the rear of the unit). If required, new null packets are
inserted to attain the required data rate.

The clock fed to the TS CLOCK EXT connector must not deviate from the calculated data rate by more
than £50 ppm. If a deviation exceeds 50 ppm, the warning WR CLK (wrong clock) is output in the 1/Q
CODER field of the menu bar. The guaranteed pull-in range of the VCXO is exceeded, and overflow or
underflow of the FIFO must be expected. If the clock frequency is too high or too low, thus causing the
pull-in range to be exceeded, the warning UNFLOW (underflow) or OVFLOW (overflow) is output.

From the SETUP - PRESET menu, you can select whether the bit clock or the byte clock is to be fed to
the TS CLOCK EXT connector.

The inserted null packets are NULL PRBS PACKETS; see MODE.

A correction of the PCR values is performed.

The incoming USEFUL DATA RATE must be lower than the calculated MAX. USEFUL DATA RATE,
because, otherwise, the FIFO will overflow.

ASI| EXT. CLOCK:
This is an asynchronous serial interface implemented by the ASI BNC connector on the rear panel.

The SPI EXT. CLOCK interface changes the MPEG2 transport stream. The incoming null packets (PID
= Ox1FFF) are removed. The required data rate is determined by the frequency of the clock fed to the
TS CLOCK EXT (connector on the rear of the unit). If required, new null packets are inserted to attain
the required data rate.

The clock fed to the TS CLOCK EXT connector must not deviate from the calculated data rate by more
than £50 ppm. If a deviation exceeds 50 ppm, the warning WR CLK (wrong clock) is output in the 1/Q
CODER field of the menu bar. The guaranteed pull-in range of the VCXO is exceeded, and overflow or
underflow of the FIFO must be expected. If the clock frequency is too high or too low, thus causing the
pull-in range to be exceeded, the warning UNFLOW (underflow) or OVFLOW (overflow) is output.

From the SETUP - PRESET menu, you can select whether the bit clock or the byte clock is to be fed to
the TS CLOCK EXT connector.

The inserted null packets are NULL PRBS PACKETS; see MODE.
A correction of the PCR values is performed.

The incoming USEFUL DATA RATE must be lower than the calculated MAX. USEFUL DATA RATE,
because, otherwise, the FIFO will overflow.
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| 1750.000mz| -30.0em| QAPSK TURBO [27.500 msum/s
| RF FREQUENCY | RF LEVEL | MODULATION R | SPECIAL |

10 CODER EDIT {INFO) MEASURE
INPUT SELECT = asl
INPUT DATA RATE 16.000 MBit/s
USEFUL DATA RATE (MAX. 37.885 MBit/s) 15.818 MBit/s
SYMBOL RATE 27.500 MSym. s
MODE = DaTh
CODE RATE = 3.4
ROLL OFF == 0.35
SPECIAL =
[ | [F2=5TATUS [FA=PRESET CODER _|
Fig. 2.2.4-18 INPUT DATA RATE

INPUT DATA RATE:
The input data rate is a measured quantity displayed in the MEASURE field.
The measured input data rate is displayed only if the optional INPUT INTERFACE 2 is installed.

If, under INPUT SELECT, the TS PARALLEL input interface is selected, the nominal data rate (data rate
expected at the input) is displayed in the EDIT/(INFO) field. The actual input data rate must not differ
from the nominal data rate by more than 50 ppm.

The following relationship applies to the input data rate and the output symbol rate, also depending on
further parameters:

DR_IN_BIT = SR * (PL / 204) * CR * q * m_Turbo

The following applies to the m_Turbo variable:
m_turbo =2048/[(ceil(2048/(CR *q)) + SML) * q]

SML: SyncMotifLength = const. = 4
DR_IN_BIT: input data rate in [MBit/s]

SR: symbol rate in [MS/s]
PL: packet length [188, 204]
CR: code rate [1/2, 2/3, 3/4, 8/9]
q: number of bits per symbol [2, 3]
Constellation Bits/symbol q
QPSK 2
8 PSK 3

USEFUL DATA RATE:

In the MEASURE field, the measured USEFUL DATA RATE is displayed. This is the input data rate
after removal of the null packets.

The ASI, SPI, ASI EXT. CLOCK and SPI EXT. CLOCK change the data stream, i.e. the null packets are
removed. Therefore, the USEFUL DATA RATE is a crucial factor. New null packets are added to the
signal with the useful data rate to attain the required data rate.

The incoming, measured USEFUL DATA RATE must be lower than the calculated MAX. USEFUL
DATA RATE displayed in the EDIT/(INFO) field.

The measured useful data rate is displayed only if the optional INPUT INTERFACE 2 is installed.
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SYMBOL RATE

Symbol rates from 0.1 Msymb/s to 80 Msymb/s can be set independently of the other transmission
parameters.

The symbol rate remains constant if other parameters — for example, the code rate — are changed.

Frequency accuracy of symbol rate:

For data transmission (MODE = DATA):

- The frequency accuracy of the symbol rate is determined by the external MPEG2 generator if TS
PARALLEL is selected as an input interface (under INPUT SELECT).

- The frequency accuracy of the symbol rate is determined by INPUT INTERFACE 2 if ASI or SPI is
selected as an input interface (under INPUT SELECT).

- The frequency accuracy of the symbol rate is determined by the applied clock (TS EXT. CLOCK) if ASI
EXT CLOCK or SPI EXT CLOCK is selected as an input interface (INPUT SELECT).

For internally generated signals (MODE = NULL TS PACKET, NULL PRBS PACKET, PRBS), the
frequency accuracy of the symbol rate is determined by the reference frequency selected in the
I/Q CODER - SPECIAL - PLL (INT. SIG.) menu.
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| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER EA L EAALT | SPECIAL |

10 CODER HMODE

INPUT SELECT =

INPUT DATH RATE

USEFUL DATA RATE -DATA

S5YMBOL RATE = HULL TS PACKET
FMODE = HULL PRBS PACKET

CODE RATE = PRBS BEFORE CONV.

ROLL OFF =

SPECIAL =

[ | [F2=5TATUS | [F3=PRESET... | [FA=PRESET CODER _|
Fig. 2.2.4-19 MODE

MODE:
Under MODE, one of several operating modes can be selected.

DATA: An externally applied MPEG2 transport stream is processed and transmitted. If no MPEG2
transport stream is present, the test transmitter detects the absence of data and automatically switches
to PRBS BEFORE CONV. to ensure uniform spectral distribution of the signal. When data is detected at
the input again, the test transmitter resumes processing of the external data stream.

NULL TS PACKET:

The internal coder generates null packets with the PID Ox1FFF and the payload 0x00.
The header of the null packets consists of four bytes as follows:

0x47, Ox1F, OxFF, 0x10

The header is followed by the 184-byte payload.

NULL PRBS PACKET:

The internal coder generates null packets with the PID Ox1FFF. The payload of the packets is filled with
a continuous PRBS (pseudo random bit sequence). The PRBS is transmitted bytewise, following the
DVB principle of "MSB first". A PRBS sequence of 2°° - 1 or 2'°- 1 (in accordance with CCITT 0.151)
can be selected in the SETUP - PRESET - PRBS SEQUENCE menu.

PRBS BEFORE CONV.:

A PRBS sequence is inserted directly before the convolutional encoder. A PRBS sequence of 22 - 1or
2" -1 (in accordance with CCITT O.151) can be selected in the SETUP - PRESET - PRBS
SEQUENCE menu.

Note: The internal NULL TS PACKET and NULL PRBS PACKET signals are valid MPEG2
transport streams. Since these signals are internally generated, no settling time (as a
function of the FIFO fill level) is required. Any changes to transmission parameters (for
example, to the symbol rate) necessitating a change to the input data rate are, therefore,
completed faster.

If you are unsure which of the internally generated MPEG2 signals to choose, the NULL
PRBS PACKET signal is the preferable choice because it provides a more uniform spectral
distribution of energy.
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CODE RATE
CODE RATE for MODULATION - CONSTELLATION = DVB-S QPSK

RF FREQUENLCY RF LEVEL MODULATION SYMBOLRATE [ c/H [FaDING

| 1750.000mz| ~-30.0a6m| OPSK TURBO [27.500msums| OFF |OFF
| RF FREQUENCY | RF LEVEL | MODULATION R | SPECIAL |

-0 CODER RATE

INPUT SELECT =

INPUT DATA RATE

USEFUL DATA RATE

SYMBOL RATE =

MODE 2| 23

»CODE RATE =

ROLL OFF ==

SPECIAL =
[ | [F2=5TATUS ] [FA=PRESET CODER _|
Fig. 2.2.4-20 CODE RATE if MODULATION - CONSTELLATION = QPSK-TURBO

RF FREQUENCY [ _RF LEVEL |  MODULATION | SYMBOLRATE | C/N__|FADING

| 1750.000mz| ~-30.0a8m| 8PSK TURBO [27.500msums| OFF |OFF
| RF FREQUENCY | RF LEVEL | MODULATION FAN L RSN | SPECIAL |

10 CODER RATE
INPUT SELECT >
INPUT DATHA RATE
USEFUL DATA RATE
SYMEOL RATE =13
MODE || _2-3
»CODE RATE +
ROLL OFF =
SPECIAL 2| 89
I | [F2=5TATUS | [FA=PRESET CODER |
Fig. 2.2.4-21 CODE RATE if MODULATION - CONSTELLATION = 8PSK-TURBO
CODE RATE:
The following coder rates can be set for QPSK-Turbo: 2/3, 3/4
The following coder rates can be set for 8PSK-Turbo: 1/3, 2/3, 3/4, 8/9
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ROLL OFF
RF FREQUENLCY RF LEVEL MODULATION SYMBOLRATE [ c/H [FaDING

| 1750.000mz| ~-30.0a8m| 8PSK TURBO [27.500msums| OFF |OFF
| RF FREQUENCY | RF LEVEL | MODULATION R | SPECIAL |

-0 CODER ROLL OFF
INPUT SELECT =
INPUT DATA RATE
USEFUL DATA RATE 0.25
SYMBOL RATE =1 0.20
MODE = | EIEE
CODE RATE =" 0.40
k-ROLL OFF == 0.45
SPECIAL =
[ | [E2=5TATUS | [E3=PRESET... | [(FA=PRESET CODER__|
Fig. 2.2.4-22 ROLL OFF
ROLL OFF:

The following roll-off factors can be selected for square root raised cosine filtering:
0.25, 0.30, 0.35, 0.40, 0.45

SPECIAL
RF FREQUENLCY RF LEVEL MODULATION SYMBOLRATE [ i ]

. 1750.000mz| -30.04em| BPSK TURBO [27.500wmsum-s| OFF |OFF
| RF FREQUENCY | RF LEVEL | MODULATION FAN L RSN | SPECIAL |

10 CODER SPECIAL
INPUT SELECT =
IMPUT DATA RATE PACKET LEMGTH 188
USEFUL DATA RATE SCRAMEBLER [1]3]
SYMBOL RATE = | SYHMC. BYTE INVU. 1], ]
MODE = | REED SOLDOMON 1], ]
CODE RATE = | CONVY. INTERL. 1], ]
ROLL OFF S | Sl BRI A LA
PLL {INT. 51G.>10 MHZ R.
kSPECIAL =
[ | [F2=5TATUS | [F3=PRESET... | (FA=PRESET CODER |
Fig. 2.2.4-23 SPECIAL
SPECIAL.:

PACKET LENGTH:

The transport stream fed to the test transmitter normally has a frame length of 188 bytes. The frame
length can be changed to 204 bytes. The last 16 bytes of each frame are overwritten by the Reed-
Solomon encoder. If the actual frame length of the input data stream does not match the packet length
set for the coder, the error message FRM ERR (frame error) is output in the I/Q CODER field of the
menu bar.

The DVALID signal at the TS PARALLEL or SPI input is not evaluated.

SCRAMBLER:

The scrambling function, i.e. energy dispersal, can be switched off. Sync word inversion (0x47 -> 0xB8)
in the first of each eight frames of an MPEG2 transport stream is continued, however.
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SYNC. BYTE INV:

Sync word inversion (0x47 —> 0xB8) in the first of each eight frames of an MPEG2 transport stream
can be switched off.

REED SOLOMON:

The Reed-Solomon encoder can be switched off. The first 188 bytes of the transport stream are
transmitted unchanged, the same as with the Reed-Solomon encoder switched on.

For input transport streams with 188 byte frame length, 16 bytes are appended to each frame. If the
Reed-Solomon encoder is switched on, the 16 bytes are read from the Reed-Solomon encoder; if it is
switched off, the 16 bytes are not defined.

For PACKET LENGTH = 204, the frame length is 204 bytes. If the Reed-Solomon encoder is switched
on, the last 16 bytes are overwritten; if it is switched off, the 204 bytes remain unchanged.

For data streams already Reed-Solomon coded, scrambling and sync word inversion must be
performed in line with the standard before the data streams are applied to the test transmitter input.

The scrambler, sync word inversion and the Reed-Solomon encoder must then be switched off. The
packet length must be set to 204 byte.

CONV.INTERL.
The convolutional interleaver can be switched off. The incoming data are then forwarded unchanged.

PLL(DATA) FIFO LEVEL:

For data transmission, i.e. if MODE = DATA is selected, the symbol rate has to be matched to the input
data rate to avoid overflow or underflow of the input FIFO of the coder. The pull-in range of the VCXO is
+50 ppm. The signals and clock rates determining the frequency accuracy of the symbol rate are
described in —> section SYMBOL RATE.

In the Turbo Coder mode, operation is always adjusted to the FIFO fill level: the symbol clock is
adjusted so that the FIFO is on average half full.
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PLL(INT.SIG.):

| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER EA L EAALT | SPECIAL |

10 CODER

PLL {INT. 51G.)

INPUT SELECT

S5YMBOL RATE
MODE

CODE RATE
ROLL OFF

FSPECIAL

INPUT DATH RATE

USEFUL DATA RATE =10 MHHZREF. ]
TCHD
UCHED

o dddd

| [E2=5TATUS | [E3=PRESET... | [(FA=PRESET CODER__|

Fig. 2.2.4-24

PLL(INT.SIG.)

With internal signals, i.e. with MODE = NULL TS PACKET, NULL PRBS PACKET or PRBS BEFORE
CONV. selected, the symbol rate can be locked to various reference frequencies. The input FIFO of the
coder is inactive.

One of three reference frequencies can be selected for internal signals:

10 MHz REF.: The symbol clock is controlled by the 10 MHz reference of the R&S SFQ. This is the
recommended setting.

The 10 MHz reference of the R&S SFQ can itself be used as a reference, or locked to
an external 10 MHz reference signal. This can be selected under SETUP - PRESET —
10 MHz REFERENCE: INTERNAL or EXTERNAL.

If the 10 MHz SFQ reference is locked to an external reference signal (pull-in range
13 ppm) and PLL (INT. SIG.) = 10 MHz REF. is selected, the symbol rate is also locked
to the external reference.

Example: If the external reference is exactly 10 MHz, the symbol rate will be exactly 10 Msymb/s.
If the external reference is 1 ppm too high, i.e. 10 Hz (resulting in 10000010 Hz), the
symbol rate will also be 1 ppm too high. For a symbol rate of 27.5 Msymb/s, this means
+27.5 Hz, thus yielding 27.5000275 Msymb/s.

TCXO: The symbol clock is controlled by a TCXO (temperature-compensated crystal oscillator)
on the coder module.

VCXO: The symbol clock is controlled by a VCXO (voltage-controlled crystal oscillator) on the
coder module, where the VCXO is tuned with a fixed input voltage.

PLL (DATA)
FIFO Level é——t/
10 MHz REF TS clock ——>—
N REF VCO
\ -
) = L | ! PLL
SFQ TCXO B
—
rear VCXO J MODE
PLL (INT.SIG.)
Fig. 2.2.4-25 Reference clock of CS+ coder
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Error messages and warnings that may be output in the I/Q CODER field of the menu bar:

Error
message Meaning Cause Remedy
s and
warnings
MODIFY | Warning A setting deviating Select the I/Q CODER menu:
‘:gg;he standard was | bRESET CODER softkey (F4) is available.
’ By pressing this softkey, any settings deviating from the
standard are cancelled, and the warning disappeatrs.
NO DAT Error No input data is Check if a transport stream is present at the selected
present. MPEG2 input.
NO CLK |Error No clock at the input. | Check if a transport stream is present at the selected
MPEG?2 input.
If the ASI EXT. CLOCK or the SPI EXT. CLOCK input
interface is selected, check if the external TS CLOCK signal
is present and if its level (TTL) is high enough.
WR CLK | Warning Input clock deviates by | |t the TS PARALLEL input interface is selected, check the
>50 ppm. data rate of the applied MPEG2 transport stream.
If the ASI EXT.CLOCK or the SPI EXT. CLOCK input
interface is selected, check if the external TS CLOCK signal
has the right frequency. In the SETUP - PRESET menu,
check if a bit clock or a byte clock is to be applied.
OVFLOW | Error FIFO overflow If the TS PARALLEL input interface is selected, check if the
applied MPEG2 data rate is too high.
If the ASI EXT.CLOCK or the SPI EXT. CLOCK input
interface is selected, check if the external TS CLOCK signal
has the right frequency. In the SETUP - PRESET menu,
check if a bit clock or a byte clock is to be applied.
UNFLOW | Error FIFO underflow If the TS PARALLEL input interface is selected, check if the
applied MPEG2 data rate is too low.
If the ASI EXT.CLOCK or the SPI EXT. CLOCK input
interface is selected, check if the external TS CLOCK signal
has the right frequency. In the SETUP - PRESET menu,
check if a bit clock or a byte clock is to be applied.
FRMERR | Error Frame error — no valid | Check if the packet length of the applied transport stream
transport stream is matches the packet length set in the coder.
present, i.e. the sync
byte is located in the
wrong position or is
missing.
NO REF | Error Reference signal is Stopgap solution: select TCXO or VCXO under I/Q CODER
missing if internal - SPECIAL — PLL (INT. SIG.).
signals (MODE != Long-term solution: call for service; have cables checked.
DATA) and
PLL (INT. SIG.)
= 10 MHz REF.
are selected.
UNLOCK | Error Oscillator (VCO) has Call for service.
not locked.
ERROR | Error PLL ERROR or DC For more detailed information, see SETUP/INFO -
SUPPLY ERROR HARDWARE - SELFTEST CSPL.
Call for service.
Table 2.2.4-1 Error messages and warnings
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2.24.2 DVB-C QAM

22421 Coding

Coding and error protection are in line with the European Standard EN 300 429 DVB (digital video
broadcasting), "Framing structure, channel coding and modulation for cable systems".

Scrambler and sync byte inversion:

The incoming MPEG-2 transport stream is scrambled except for the sync word. The scrambler is
initialized every eighth transport frame (one MPEG-2 transport frame corresponds to 188 bytes) at the
time the sync word appears. The sync word is inverted at the same time (0x47  0xB8). This indicates,
at the receiver end, the start of a scrambling sequence. Scrambling is performed to distribute energy
evenly across the spectrum even with a uniform data structure present at the input.

Reed-Solomon encoder:

After scrambling, conversion of the data rate takes place. For 188 incoming bytes, the Reed-Solomon
encoder (204, 188, t = 8) generates 16 additional bytes, which are appended to the 188 bytes. This
means that 188 bytes are input to, and 204 bytes output by, the Reed-Solomon encoder per unit of time.
The Reed-Solomon decoder at the receiver end is capable of correcting up to eight errored bytes for
each frame.

Convolutional interleaver:

Reed-Solomon encoding is followed by a convolutional interleaver with a depth of | = 12 and a basic
delay of M = 17. The convolutional interleaver processes the data stream byte by byte. The sync word is
always transmitted in the "0" path, i.e. without delay. The deinterleaver at the receiving end operates in
synchronism with the interleaver at the transmitter end. Its design is exactly reversed, however, so that
identical delay is obtained for each of the 12 paths.

Mapping:

The bytes output by the convolutional interleaver are mapped into symbols depending on the order of
QAM.

For 16QAM, each of the 16 constellation points carries 4 bits.
For 32QAM, each of the 32 constellation points carries 5 bits.
For 64QAM, each of the 64 constellation points carries 6 bits.
For 128QAM, each of the 128 constellation points carries 7 bits.
For 256QAM, each of the 256 constellation points carries 8 bits.

Baseband filtering:

In digital transmission, the | and Q baseband signals are pulse-shaped by filtering. As a result, the
spectrum is limited and maximum eye aperture is obtained at the sampling points during demodulation.

With DVB-C QAM, square root raised cosine filtering with a roll-off factor oo = 0.15 is used.

MPEG2 |
™S _ FIFO Ly N
~—1 | Scrambler + Reed Solomon 4 Convolutional Byte to m-tuple Basebandfiltering
& Sync. Byte Encoder Interleaver S Conversion + D/A Com;erter a
i = = = —e i Lowpassfilterin
Inversion (204, 188, t=8) =7, M=17 Mapping L WP litering i

Null PRBS

Packet Gen. PRBS

Null TS 2M5-1

Packet Gen. 2723 -1

(CCITT 0.151)

Fig.: 2.2.4-26 DVB-C QAM channel coding
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22422 Description of Menu Iltems

INPUT SELECT

| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER TN AT | SPECIAL |

10 CODER INPUT SELECT
FINPUT SELECT =
INPUT DATA RATE 5Pl

USEFUL DATA RATE

SYMBOL RATE == TS PARALLEL
MODE = || SPIEXT.CLOCK
ASl EXT. CLOCK

ROLL OFF =

SPECIAL =
[ | [F2=5TATUS [FA=PRESET CODER |
Fig.: 2.2.4-27
INPUT SELECT:

In this menu, the input interface for the MPEG-2 transport stream can be selected. This is, however,
possible only if the optional INPUT INTERFACE 2 is fitted.

If the optional INPUT INTERFACE 2 is not fitted, only the TS PARALLEL input interface can be
selected.

If the optional INPUT INTERFACE 2 is fitted, all interfaces offered by the menu are available.

TS PARALLEL:
This is a synchronous parallel MPEG-2 interface with LVDS (low voltage differential signalling). It is
described in EN 50 083-9.

The interface is implemented as a 25-contact D-Sub connector labelled "TS PARALLEL" on the rear of
the unit.

TS PARALLEL does not change the input transport stream. It must, therefore, be ensured that the
transport stream applied to SFQ has exactly the displayed (calculated) input data rate. Deviations from
this nominal data rate must not exceed +50 ppm. If a deviation exceeds 50 ppm, the warning "WR CLK"
(wrong clock) is output in the I/Q CODER field of the menu bar. The guaranteed pull-in range of the
VCXO is exceeded, and overflow or underflow of the FIFO must be expected. If the clock frequency is
too high or too low so that the pull-in range is actually exceeded, the warning "UNFLOW" (underflow) or
"OVFLOW" (overflow) is output.

SPI:
This is a synchronous parallel MPEG-2 interface with LVDS signalling. It is described in EN 50 083-9.
The "TS PARALLEL" connector is used.

The SPI interface changes the MPEG-2 input transport stream. The incoming null packets (PID =
0x1FFF) are removed, and new null packets are inserted to attain the required data rate. This data rate
is calculated from the selected constellation and other transmission parameters, displayed, and
automatically generated by INPUT INTERFACE 2.

The inserted null packets are NULL PRBS PACKETS, see under MODE.
A correction of the PCR values is performed.

The incoming USEFUL DATA RATE must be lower than the calculated MAX. USEFUL DATA RATE,
otherwise the FIFO will overflow.
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ASI:

This is an asynchronous serial interface implemented by the "ASI" BNC connector on the rear panel.

It is described in EN 50 083-9.

The ASI interface changes the MPEG-2 input transport stream. The incoming null packets (PID =
0x1FFF) are removed, and new null packets are inserted to attain the required data rate. This data rate

is calculated from the selected constellation and other transmission parameters, displayed, and
automatically generated by INPUT INTERFACE 2.

The inserted null packets are NULL PRBS PACKETS, see under MODE.
A correction of the PCR values is performed.

The incoming USEFUL DATA RATE must be lower than the calculated MAX. USEFUL DATA RATE,
otherwise the FIFO will overflow.

SPI EXT. CLOCK:

This is a synchronous parallel MPEG-2 interface with LVDS signalling. The "TS PARALLEL" connector
is used.

The SPI EXT. CLOCK interface changes the MPEG-2 input transport stream. The incoming null packets
(PID = Ox1FFF) are removed. The required data rate is determined by the frequency of the clock fed to
the "TS CLOCK EXT" connector on the rear of the unit. If required, new null packets are inserted to
attain the required data rate.

The clock fed to the "TS CLOCK EXT" connector must not deviate from the calculated data rate by
more than +50 ppm. If a deviation exceeds 50 ppm, the warning "WR CLK" (wrong clock) is output in
the 1/Q CODER field of the menu bar. The guaranteed pull-in range of the VCXO is exceeded, and
overflow or underflow of the FIFO must be expected. If the clock frequency is too high or too low so that
the pull-in range is actually exceeded, the warning "UNFLOW" (underflow) or "OVFLOW" (overflow) is
output.

In the SETUP - PRESET menu, it can be selected whether the bit clock or the byte clock is to be fed to
the "TS CLOCK EXT" connector.

The inserted null packets are NULL PRBS PACKETS, see under MODE.

A correction of the PCR values is performed.

The incoming USEFUL DATA RATE must be lower than the calculated MAX. USEFUL DATA RATE,
otherwise the FIFO will overflow.

ASI EXT. CLOCK:
This is an asynchronous serial interface implemented by the "ASI" BNC connector on the rear panel.

The ASI EXT. CLOCK interface changes the MPEG2 input transport stream. The incoming null packets
(PID = Ox1FFF) are removed. The required data rate is determined by the frequency of the clock fed to
the "TS CLOCK EXT" connector on the rear of the unit. If required, new null packets are inserted to
attain the required data rate.

The clock fed to the "TS CLOCK EXT" connector must not deviate from the calculated data rate by
more than +50 ppm. If a deviation exceeds 50 ppm, the warning "WR CLK" (wrong clock) is output in
the 1/Q CODER field of the menu bar. The guaranteed pull-in range of the VCXO is exceeded, and
overflow or underflow of the FIFO must be expected. If the clock frequency is too high or too low so that
the pull-in range is actually exceeded, the warning "UNFLOW" (underflow) or "OVFLOW" (overflow) is
output.

In the SETUP - PRESET menu, it can be selected whether the bit clock or the byte clock is to be fed to
the "TS CLOCK EXT" connector.

The inserted null packets are NULL PRBS PACKETS, see under MODE.
A correction of the PCR values is performed.

The incoming USEFUL DATA RATE must be lower than the calculated MAX. USEFUL DATA RATE,
otherwise the FIFO will overflow.
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| 330.000 mu=z ;
| RF FREQUENCY | RF LEVEL | MODULATION I-0Q CODER LA | SPECIAL |
10 CODER EDIT (INFO) MEASURE
IMPUT SELECT = Agl
IMPUT DATA RATE 38.014 MBit/s
USEFUL DATA RATE (MAX. 28.153 MBit/s) 4.544 MBit/ =
SYMEOL RATE 6.900 MSym/ 5
MODE = DATA
ROLL OFF = 0.15
SPECIAL =
[ | [F2=5TATUS [FA=PRESET CODER _|
Fig.: 2.2.4-28

INPUT DATA RATE:
The input data rate is a measured quantity displayed in the "MEASURE" field.
The measured input data rate is displayed only if the optional INPUT INTERFACE 2 is fitted.

If, under INPUT SELECT, the TS PARALLEL input interface is selected, the nominal data rate (data rate
expected at the input) is displayed in the "EDIT/(INFO)" field. The actual input data rate must not differ
from the nominal data rate by more than £50 ppm.

The following relationship applies to the input data rate and the output symbol rate, also depending on
further parameters:

DR_IN_BIT = SR * (PL / 204) * q |

where:

DR_IN_BIT = input data rate in [Mbit/s]

SR = symbol rate in [Msymb/s]

PL = packet length [188, 204]

q = number of bits per symbol [4, 5, 6, 7, 8] assigned as follows:

Constellation Bits/symbol (q)

16QAM 4
32QAM 5
64QAM 6
128QAM 7
256QAM 8
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USEFUL DATA RATE

USEFUL DATA RATE:

In the "MEASURE" field, the measured USEFUL DATA RATE is displayed. This is the input data rate
after removal of the null packets.

The input data stream is changed by the ASI, SPI, ASI EXT. CLOCK and SPI EXT. CLOCK input
interfaces, i.e. the null packets are removed. The relevant data rate, therefore, is the USEFUL DATA
RATE. New null packets are added to the signal with the useful data rate to attain the required data rate.

The incoming, measured USEFUL DATA RATE must be lower than the calculated MAX. USEFUL
DATA RATE displayed in the "EDIT/(INFO)" field.

The measured useful data rate is displayed only if the optional INPUT INTERFACE 2 is fitted.

SYMBOL RATE

SYMBOL RATE:
Symbol rates from 0.1 Msymb/s to 8 Msymb/s can be set.

The symbol rate remains constant if other parameters — for example the packet length — are changed.

Frequency accuracy of symbol rate:
Data transmission (MODE = DATA):

- The frequency accuracy of the symbol rate is determined by the external MPEG2 generator if TS
PARALLEL is selected as an input interface (under INPUT SELECT).

- The frequency accuracy of the symbol rate is determined by INPUT INTERFACE 2 if ASI or SPI is
selected as an input interface (under INPUT SELECT).

- The frequency accuracy of the symbol rate is determined by an external clock (fed to TS CLOCK
EXT) if ASI EXT. CLOCK or SPI EXT. CLOCK is selected as an input interface (under INPUT
SELECT).

Internally generated signals (MODE = NULL TS PACKET, NULL PRBS PACKET, PRBS):

- The frequency accuracy of the symbol rate is determined by the reference frequency selected in the
I/Q CODER - SPECIAL - PLL (INT. SIG.) menu.
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| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER SN L EENT | SPECIAL |

10 CODER MODE
INPUT SELECT =
IMNPUT DATA RATE
USEFUL DATA RATE eDATH
SYMBOL RATE == HULL TS PACKET
»HODE = || HULL PRBS PACKET
PRBS BEFORE MAPPER
ROLL OFF =
SPECIAL =
[ | [F2=5TATUS | (F3=PRESET... | [FA=PRESET CODER |
Fig.: 2.2.4-29
MODE:

Under MODE, one of several operating modes can be selected.

DATA:

An externally applied MPEG2 transport stream is processed and transmitted. If no MPEG2 transport
stream is present, the test transmitter detects the absence of data and automatically switches to PRBS
BEFORE MAPPER to ensure uniform spectral distribution of the signal. When data are detected at the
input again, the test transmitter resumes processing of the external data stream.

NULL TS PACKET:

The internal coder generates null packets with the PID "Ox1FFF" and the payload "0x00".

The header of the null packets comprises four bytes as follows:

0x47, Ox1F, OxFF, 0x10

The header is followed by the 184-byte payload.

NULL PRBS PACKET:

The internal coder generates null packets with the PID "Ox1FFF". As a payload, a continuous PRBS
(pseudo random bit sequence) is transmitted. The PRBS is transmitted byte by byte, following the DVB
principle of "MSB first". A PRBS sequence of 2% -1 or 2'° - 1 (to CCITT 0.151) can be selected in the
SETUP - PRESET - PRBS SEQUENCE menu.

PRBS BEFORE MAPPER:

A PRBS sequence is inserted directly before the mapper. A PRBS sequence of 2°-1 or 2'°-1 (to
CCITT 0O.151) can be selected in the SETUP - PRESET - PRBS SEQUENCE menu.

Note: The internal NULL TS PACKET and NULL PRBS PACKET signals are valid MPEG2
transport streams. Because these signals are internally generated, no settling time (as a
function of the fullness of the FIFQ) is required. Any changes to transmission parameters
(for example to the symbol rate) necessitating a change of the input data rate are,
therefore, completed faster.

If in doubt which one of the internally generated MPEG2 signals to choose, the NULL
PRBS PACKET signal is the preferable choice because it provides a more uniform spectral
distribution of energy.
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ROLL OFF
RF FREQUENCY RF LEVEL MODULATION SYMBOLRATE | C/H [FaDIMG

_ 330.000m1z| ~30.0 cem| DVB-C 640AM | 6.300msum =] OFF |OFF
| RF FREQUEMCY | RF LEVEL | MODULATION FAI L RSN S | SPECIAL |

10 CODER ROLL OFF
INPUT SELECT

INPUT DATH RATE
USEFUL DATA RATE 0.1
S¥YMBOL RATE 0.1
HODE

4

FROLL OFF

L K X

SPECIAL

[ | [F2=5TATUS | (F3=PRESET... | [FA=PRESET CODER |

Fig.: 2.2.4-30

ROLL OFF:

The following roll-off factors can be selected for square root raised cosine filtering:
0.1, 0.13,0.15,0.175, 0.2

For DVB-C QAM, the standard provides for a roll-off factor oo = 0.15.

SPECIAL
RF FREQUENCY RF LEVEL MODULATION SYMBOLRATE [ C/H ]

| 330.000miz| -30.0 aem| DVB-C 640AM | 6.300msum s| OFF |OFF
| RF FREQUENCY | RF LEVEL | MODULATION FAI L RSN | SPECIAL |

-0 CODER SPECIAL
INPUT SELECT =
INPUT DATA RATE PACKET LEHGTH 188
USEFUL DaTHA RATE SCRAMBLER 3]
SYMBOL RATE = | SYNC.BYTEINV. OHN
MODE = | REED SOLOMON oM
COMV. INMTERL. O
ROLL OFF = | PLL (DATA)  FIFO LEVEL
PLL {INT. 51G.)10 MHZ R.
»SPECIAL =
[ | [E2=5TATUS | [F3=PRESET... | [(FA=PRESET CODER__|
Fig.: 2.2.4-31
SPECIAL:

PACKET LENGTH:

The transport stream fed to the test transmitter normally has a frame length of 188 byte. The frame
length can be changed to 204 bytes. The last 16 bytes of each frame are overwritten by the Reed-
Solomon encoder. If the actual frame length of the input data stream does not match the packet length
set for the coder, the error message "FRM ERR" (frame error) is output in the 1/Q CODER field of the
menu bar.

The DVALID signal at the TS PARALLEL or SPI input is not evaluated.
SCRAMBLER:

The scrambling function, i.e. energy dispersal, can be switched off. Sync word inversion (0x47  0xB8)
in the first of each eight frames of an MPEG2 transport stream is continued, however.
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SYNC. BYTE INV:

Sync word inversion (0x47  0xB8) in the first of each eight frames of an MPEG-2 transport stream can
be switched off.

REED SOLOMON:

The Reed-Solomon encoder can be switched off. The first 188 bytes of a transport stream are
transmitted unchanged, same as with the Reed-Solomon encoder switched on.

For input transport streams with 188 byte frame length, 16 bytes are appended to each frame. If the
Reed-Solomon encoder is switched on, the 16 bytes are read from the Reed-Solomon encoder; if it is
switched off, the 16 bytes are not defined.

For PACKET LENGTH = 204, the frame length is 204 bytes. If the Reed-Solomon encoder is switched
on, the last 16 bytes are overwritten; if it is switched off, the 204 bytes remain unchanged.

For data streams already Reed-Solomon coded, scrambling and sync word inversion must be
performed in line with the standard before the data streams are applied to the test transmitter input.

The scrambling function, sync word inversion and Reed-Solomon encoding must be switched off for
such data streams, and the packet length set to 204 bytes.

CONV. INTERL.

The convolutional interleaver can be switched off. The incoming data are then routed on unchanged.
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PLL (DATA):

RF FREQUENCY | RF LEVEL MODULATION T | SPECIAL |
-0 CODER SPECIAL
INPUT SELECT =
INPUT DaTé RATE PACKET LEMGTH 188
USEFUL DaTHA RATE SCRAMELER oM
SYMBOL RATE = | SYNC.BYTEINV. OHN
MODE = | REED SOLOMON oM
COMV. INTERL. (Tl
ROLL OFF EYIPLL (DATAY TS5 CLOCK
PLL {INT. 51G.) 10 MHZ R.
»SPECIAL =
[ | [E2=5TATUS | [F3=PRESET... | [(FA=PRESET CODER__|
Fig.: 2.2.4-32

For data transmission, i.e. if MODE = DATA is selected, the symbol rate has to be matched to the input
data rate to avoid any overflow or underflow of the input FIFO of the coder. The pull-in range of the
VCXO is +50 ppm. The signals and clock rates determining the frequency accuracy of the symbol rate
are described in section SYMBOL RATE.

For data transmission, the symbol clock can be controlled in two ways:

FIFO LEVEL: the symbol clock is controlled so that the FIFO is on average half filled. This is the
recommended setting.

TS CLOCK: the input transport stream clock as well as the oscillator clock are divided to give two
integer figures. If TS CLOCK is selected, the warning "MODIFY" is output in the I/Q
CODER field of the menu bar.
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| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER TN LA | SPECIAL |

170 CODER PLL {INT. SIG.}

INPUT SELECT
INPUT DATA RATE

USEFUL DATA RATE 10 MHHZREF. |
SYMEOL RATE TCXO
MODE vCxo

ROLL OFF

4

L K X

kSPECIAL

[ | [F2=5TATUS | [F3=PRESET... | (FA=PRESET CODER |
Fig.: 2.2.4-33

With internal signals, i.e. with MODE = NULL TS PACKET, NULL PRBS PACKET or PRBS BEFORE
MAPPER, the symbol rate can be locked to various reference frequencies. The input FIFO of the coder
is inactive.

One of three reference frequencies can be selected for internal signals:

10 MHz REF.: The symbol clock is controlled by the 10 MHz reference of SFQ. This is the
recommended setting.

The 10 MHz reference of SFQ can itself be used as a reference, or locked to an
external 10 MHz reference signal. This can be selected under SETUP - PRESET -
10 MHz REFERENCE: INTERNAL or EXTERNAL.

If the 10 MHz SFQ reference is locked to an external reference signal (pull-in range
13 ppm) and PLL (INT. SIG.) = 10 MHz REF. is selected, the symbol rate too is locked
to the external reference.

Example: If the external reference is exactly 10 MHz, the symbol rate will be exactly 10 Msymb/s.
If the external reference is higher by 1 ppm, i.e. 10 Hz (resulting in 10000010 Hz), the
symbol rate will also be higher by 1 ppm. For a symbol rate of 6.9 Msymb/s, this means
+6.9 Hz, so that 6.9000069 Msymb/s are obtained.

TCXO: The symbol clock is controlled by a TCXO (temperature-compensated crystal oscillator)
on the coder module.

VCXO: The symbol clock is controlled by a VCXO (voltage-controlled crystal oscillator) on the
coder module, the VCXO being tuned with a fixed input voltage.

PLL (DATA)
FIFO level ——>—=
10 MHz REF 1S dlock ——1<
T - REF| VCO
PLL
ael— Lo ] |
SFQ TCXO %
[ o
rear VCXO = ' MODE
PLL (INT. SIG.)

Fig.: 2.2.4-34
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Error messages and warnings that may be output in the I/Q CODER field of the menu bar:

Message | Meaning Cause Remedy
MODIFY |Warning A setting deviating | Select the I/Q CODER menu:
from the standard the PRESET CODER softkey (F4) is available.
was made. By pressing this softkey, any settings deviating from the
standard are cancelled, and the warning disappears.
NO DAT |Error No input data is Check if a transport stream is present at the selected
present. MPEG2 input.
NO CLK |Error No input clock is Check if a transport stream is present at the selected
present. MPEG?2 input.
If the ASI EXT. CLOCK or the SPI EXT. CLOCK input
interface is selected, check if the external TS CLOCK
signal is present and if its level (TTL) is high enough.
WR CLK |Warning Input clock deviates | If the TS PARALLEL input interface is selected, check
by more than the data rate of the MPEG2 input transport stream.
+50 ppm. If the ASI EXT.CLOCK or the SPI EXT. CLOCK input
interface is selected, check if the external TS CLOCK
signal has the right frequency. In the SETUP - PRESET
menu, check if a bit clock or a byte clock is to be applied.
OVFLOW | Error FIFO overflow If the TS PARALLEL input interface is selected, check if
the MPEG2 input data rate is high.
If the ASI EXT.CLOCK or the SPI EXT. CLOCK input
interface is selected, check if the external TS CLOCK
signal has the right frequency. In the SETUP - PRESET
menu, check if a bit clock or a byte clock is to be applied.
UNFLOW | Error FIFO underflow If the TS PARALLEL input interface is selected, check if
the MPEG2 input data rate is low.
If the ASI EXT.CLOCK or the SPI EXT. CLOCK input
interface is selected, check if the external TS CLOCK
signal has the right frequency. In the SETUP - PRESET
menu, check if a bit clock or a byte clock is to be applied.
FRMERR | Error Frame error — no Check if the packet length of the input transport stream
valid transport matches the packet length set in the coder.
stream is present,
i.e. the sync byte is
located in the wrong
position or is
missing.
NO REF | Error Reference clock is Immediate solution: select TCXO or VCXO under 1/Q
missing if internal CODER - SPECIAL — PLL (INT. SIG.).
signals (MODE = Long-term solution: call in service, have cables checked.
DATA) and
PLL (INT. SIG.)
=10 MHz REF.
are selected.
UNLOCK | Error Oscillator (VCO) has | Call in service.
not locked.
ERROR | Error PLL ERROR or DC | Details see under SETUP/INFO - HARDWARE -

SUPPLY ERROR

SELFTEST CSPL
Call in service
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2.24.3 DVB-S and DVB-C

| 338.000 Mz .

| RF FREQUEMCY | RF LEVEL | MODULATION 10 CODER FRCLRANL | SPECIAL |
10 CODER EDIT MEASURE
IMPUT SELECT TS PARALLEL

INPUT DATA RATE
USEFUL DATA RATE
SYMBOL RATE
PACKET LEMGTH
HMODE

ROLL OFF

38.015 MBit- = 38.016 MBit/ =
2501 MBit/=
6.875 M5ym/ =
188 BYTE
AUTO

0.15

4 dddd

SPECIAL

| | [F2=5TaATUS [FA=PRESET CODER |

Fig.: 2.2.4-35 I/Q CODER Menu

Under this menu item, all settings concerning coding and error protection of the MPEG-2 transport
stream (MPEG = Moving Pictures Experts Group) can be made. The submenus differ only slightly
depending on the selected I/Q modulation mode. The description below indicates when a menu item is
available in one mode only or setting ranges are different. If no specific information is given, the
description applies to both QAM (quadrature amplitude modulation) and QPSK (quadrature phase shift
keying).

22431 Coding

Coding and error protection for QPSK, i.e. satellite transmission, are in line with ETS 300429, for QAM
transmission on cables with ETS 300421.

This means that the incoming transport stream is scrambled (energy dispersal); sync words are not
scrambled but the scrambler continues to run. The polynominal 1 + x(14) + x(15) is used. The scrambler
is initialized (100 101 010 000 000) by means of a sync word. The synchronization is repeated every 8
transport frames. The first of 8 sync words is inverted in addition (47(hex) -> B8(hex)) which indicates
the beginning of a scrambler sequence. The first bit at the output of the PRBS generator is linked to the
first data bit sent after the inverted sync word.

After energy dispersal and sync word inversion an abbreviated Reed Solomon code (204, 188, t=8) is
provided for outer error protection, i.e. 16 bytes containing the redundancy for correcting 8 errored bytes
of the frame are added to the incoming 188 data bytes of the frame.

Subsequently, a convolutional interleaver with a depth of | = 12 and a base delay of M = 17 ensures that
the inverted and the non-inverted sync words are always transmitted in path 0, i.e. without delay.

Data coding up to this point is the same for QAM and QPSK.
With QAM the following is carried out after the convolutional interleaver:

A symbol word conversion (byte-to-m-tuple conversion) is performed. The data bits are combined to
symbols depending on the selected QAM mode.

The two MSBs (most significant bits) of each symbol are difference-coded.

Pulse filtering with a square root cosine factor of o = 0.15 is performed for QAM; factors of 0.1, 0.13,
0.175 and 0.2 can also be set.
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With QPSK the following is carried out after the convolutional interleaver:

Coding is performed by a convolutional encoder with a rate of 1/2, a constrained length of K 7 and the
generator polynominals 171 (octal) and 133 (octal). A puncturing rate of 1/2 (not punctured), 2/3, 3/4,
5/6 and 7/8 can be set next.

With QPSK pulse filtering is performed with the square root cosine factor of o = 0.35; factors of 0.25,
0.30, 0.40 and 0.45 can also be set.

If settings are not in conformance with standard coding procedures, the warning MODIFY is displayed in
the 1/Q CODER selection field. When the PRESET CODER key (F4) is pressed all non-standard
settings are replaced by standard values.

The warning NO DAT is displayed in the same field in the absence of input data, or NO CLK when the
clock signals at the input is missing.

If the received MPEG2 transport stream is not valid, the warning FRMERR (frame error) is displayed.

In the event that the received input data rate deviates by more than 0.5% from the set data rate, the
user is warned with UNLOCK (SFQ >10%). After the cursor has been placed on the INPUT DATA RATE
field, the measured input data rate can be taken as the setting rate by means of key

F3 = ACCEPT

A list of possible warnings is given in the I/Q CODER menu field:

NO CLK:  no clock

NO DAT: nodata

FRMERR: data stream not valid or incorrect packet length (frame error)
UNLOCK: set data rate differs from incoming data rate (>0.5%)
MODIFY: coder setting not to standard

The currently set status is displayed when the STATUS key (F2) is pressed. The status information is
displayed below the submenu items and the setting windows.

With the INPUT INTERFACE option fitted, SFQ has two different input interfaces: an Asynchronous
Serial Interface (ASl) and a Synchronous Parallel Interface (SPI). The interfaces comply with DVB
specifications and cover most of the applications. The interfaces are given equal priority by the INPUT
INTERFACE option, which converts the serial ASI data into parallel data as those of the SPI interface.

To this end, the input data rate and the packet length of the transport stream are measured and
displayed. Then an internal output data stream is generated from the input data stream. The data rate of
the internal output data stream is linked to the output symbol rate of SFQ. To effect this conversion of
data rate, any null packets contained in the data stream are removed. The data rate thus obtained is the
minimum output data rate of the module. The desired output data rate is obtained by adding null
packets. The added null packets contain as a payload a pseudo random binary sequence (PRBS) in line
with ITU-T 0.151 (2°° - 1 or 2'° — 1 depending on the setting in the PRESET-PRBS SEQUENCE menu),
which can be used for measuring the bit error rate. In the TS PARALLEL mode, data rate conversion is
disabled and SFQ operates same as if the INPUT INTERFACE was not fitted.

If a transport stream is modified by removing and adding null packets, the position of the MPEG2
packets relative to each other changes as well because the positions of the null packets in the transport
stream change. This however means that the program clock reference (PCR) values in the data stream
are no longer correct. The PCR values are corrected by the INPUT INTERFACE. The jitter produced by
correction is far below the specified DVB limit value.
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2.2.43.2 Menu description
INPUT SELECT:

| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER AL SN | SPECIAL |

10 CODER EDIT HEASURE

IMPUT SELECT hAsl

INPUT DATAH RATE 38.015 MBit/=
USEFUL DATA RATE 2.493 MBit/=

SYMBOL RATE = 27.500 MSym- s
PACKET LEMGTH 188 BYTE
MODE = AUTO
ROLL OFF = 0.35
RATE = 3.4
SPECIAL =
| | [F2=5TATUS [FA=PRESET CODER |

Fig.: 2.2.4-36 INPUT SELECT

INPUT SELECT:
Under this menu item the input interface for the MPEG-2 transport stream can be selected provided the
INPUT INTERFACE option is fitted.

If the INPUT INTERFACE option is not fitted, the following MPEG-2 transport stream input interface is
available:

TS PARALLEL (synchronous parallel) in LVDS (low voltage differential signalling) format. This interface
is described in EN50083-9. The corresponding 25contact sub-D connector is available at the rear of the
instrument.

If the INPUT INTERFACE option is fitted, the user can choose among several input interfaces. The
TS PARALLEL input interface is still available. In contrast to the other four interfaces, the TS PARALLEL
input interface does not change the input data stream. If one of the other input interfaces is selected, the
clock rate of the data stream is changed. This offers the advantage that the output symbol rate of SFQ
can be selected independently of the input data rate; the required corrections are performed by the
INPUT INTERFACE.

| 800.000 mMu=
| RF FREQUEMCY | RF LEVEL | MODULATION I-0 CODER AT | SPECIAL |
10 CODER IHPUT SELECT
*INPUT SELECT =
IMPUT DATA RATE sPI

USEFUL DATA RATE

SYMBOL RATE = TS5 PARALLEL
PACKET LEHGTH S5PI EXT. CLOCK
MODE = ASI EXT. CLOCK
ROLL OFF =

SPECIAL =

[ | [F2=sTATUS [FA=PRESET CODER _|
Fig.: 2.2.4-37 SPI/ ASI
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SPI:

The Synchronous Parallel Interface is provided by the 25-contact TS PARALLEL sub-D connector on
the rear panel. The clock rate of the data stream is changed. The output data rate is determined by an
internal clock generator which can be set in the SYMBOL RATE menu.

ASI:

The Asynchronous Serial Interface is provided by the ASI BNC connector on the rear panel. The clock
rate of the data stream is changed. The output data rate is determined by an internal clock generator
which can be set in the SYMBOL RATE menu.

SPI EXT. CLOCK:

The Synchronous Parallel Interface is provided by the 25-contact TS PARALLEL sub-D connector on
the rear panel. The clock rate of the data stream is changed. The output data rate is determined by a
clock signal applied to the TS CLOCK EXT BNC connector on the rear panel. If jumper X8 on the
INPUT INTERFACE module is connected in position 1-2 (factory setting), the clock signal applied is the
output bit clock of the module. If the jumper is connected in position 2-3, an output byte clock is applied.

ASI EXT. CLOCK:

The Asynchronous Serial Interface is provided by the ASI BNC connector on the rear panel. The clock
rate of the data stream is changed. The output data rate is determined by a clock signal applied to the
TS CLOCK EXT BNC connector on the rear panel. If jumper X8 on the INPUT INTERFACE module is
connected in position 1-2 (factory setting), the clock signal applied is the output bit clock of the module.
If the jumper is connected in position 2-3, an output byte clock is applied.
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INPUT DATA RATE:

| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER AL SN | SPECIAL |

10 CODER EDIT MEASURE
INPUT SELECT = TS PARALLEL

38.015 MBit = 28.015 MBit =
USEFUL DATA RATE 2.508 MBit/s
SYMBOL RATE = 27.500 MSum./ s
PACKET LENGTH = 188 BYTE
MODE = AUTO
ROLL OFF = 0.35
RATE = 3-4
SPECIAL =

| | [E2=5TATUS | [F3=ACCEPT | [(FA=PRESET CODER__|

Fig.: 2.2.4-38 INPUT DATA RATE

If the ASI or the SPI input interface is selected (with an internal or external clock), the INPUT DATA
RATE is measured and displayed - setting of the input data rate is not possible. The INPUT DATA
RATE is understood to be the (gross) data rate comprising all bits received.

In the TS PARALLEL mode, an input data rate between 2.000 and 60.000 Mbit/s can be set. The input
data rate refers to the transport stream applied to the coder.

With menu item INPUT DATA RATE selected, the measured input data rate is displayed in the window
at the right of the set data rate. Whereas the SFQ does not evaluate the DVALID signal in the TS
PARALLEL mode, i.e. partial transport streams are not supported, only the data where DVALID = 1 are
valid in the SPI mode. (see 2.2.4.5 Input Interface).

If a new transport stream is applied to the input, the displayed measured value can be accepted as the
set value by pressing key

| F3=ACCEPT |

If the measured data rate is not within the permissible setting range, only underscores will be displayed

C__0)

The set input data rate is not necessarily identical with the actual rate at which data are received, as the
setting is merely a preselection of oscillator ranges. The oscillators synchronize to the incoming signal.
If there is a measurement/setting deviation of more than 0.5 %, the warning UNLOCK is displayed in the
menu bar in the 1/Q CODER field. This warning goes out as soon as the deviation becomes smaller.

Note: The oscillators in SFQ lock at deviations of up to approx. 10 %. However, the receivers to
be tested usually require an accurate symbol rate.

If no transport stream is applied, SFQ automatically switches to internal data rate matching, thus
generating a clock signal that corresponds to the set data rate. In this case the warning NO CLK is
displayed in the menu bar in the I/Q CODER field. If the cursor is positioned on the INPUT DATA RATE
field, dashes (-----) are displayed as the measurement result. When a transport stream is applied, SFQ
identifies it as such and switches back to normal operation. Caution: Internal data rate matching is only
a provisional function. Accuracy here is in the 10 kHz range. For accurate internal data rate matching,
the INPUT INTERFACE option is required.

The symbol rate is calculated from the input data rate, the modulation type and the coder settings and is
displayed in the header line in the top right corner.
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The desired symbol rate can also be entered directly in Megasymbols per second. SFQ then calculates
the required input data rate as a function of the other parameters. If the limits of the permissible input
data rate (2 to 60 Mbit/s) are exceeded, the user is warned and the minimum or maximum possible
symbol rate indicated.

The user has to make sure the calculated input data rate is applied to the SFQ.
The symbol rate is a function of the input data rate in the following way:

TS data rate =symbol rate Eqr.ate q
204

Symbol rate = TS_data rate 204 1 1

PL rate q

where

TS_data rate corresponding to the input data rate, to be set in [Mbit/s],

PL being the packet length which may be 188 or 204 [Byte],

Rate corresponding to the rate of the convolutional encoder. A rate of 1/2, 2/3, 3/4, 5/6 or 7/8
can be selected for QPSK. Since no convolutional encoder is used with QAM, the rate is
setto 1.

Symbol rate in [Msymb/s]

q corresponding to the order of I/Q modulation which can be seen from the table below:

Modulation:

QPSK
16QAM
32QAM
64QAM

128QAM
256QAM

e IRNII Y (&I EN TN

The symbol data rate of 7.000 Msymb/s for QAM should not be exceeded. The minimum rate for QAM
should be greater than 1.5 Msymb/s. Lower symbol rates can be used with restrictions.

With QPSK, symbol rates between 2 and 45 Msymb/s are useful. With certain restrictions higher or
lower rates can also be set.

A table showing the relationship between TS-input data rate and symbol rate is enclosed at the end of
the manual.

If ASI or SPI is selected as input interface with an external clock, the SYMBOL RATE is measured and
can be adopted by pressing F3 = ACCEPT.
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USEFUL DATA RATE:

If the INPUT INTERFACE option is available, the USEFUL DATA RATE is measured and displayed.
USEFUL DATA RATE is understood to mean the total data rate of all transport-stream packets carrying
information. It is measured after the null packets have been eliminated.

RF FREQUENCY | RF LEVEL | MODULATION 10 CODER FRNLERENE | SPECIAL |

-0 CODER EDIT MEASURE
INPUT SELECT = TS PARALLEL
INPUT DATA RATE = 38.150 MBit-s 38.151 HBit/s
CEN LT AT L PR SR
SYMBOL RATE = 6.900 MSum~/ =
188 BYTE

MODE = auTO
ROLL OFF = 0.5
SPECIAL =

[ | [F2=5TATUS [FA=PRESET CODER |

Fig.: 2.2.4-39 PACKET LENGTH
A packet length of 188 or 204 bytes can be selected (toggle function).

It corresponds to the frame length of the applied transport stream. Normally a 188-byte frame is applied
and a 204-byte frame is obtained in the coder after the Reed Solomon error protection.

When a frame length of 188 byte is set, the SFQ expects a sync word in the first byte of each frame (47
hexadecimal).

When a frame length of 204 bytes is set, the first byte must again be a sync word. The last 16 bytes of
the frame are overwritten by the Reed Solomon encoder. If this is not desired, the Reed Solomon
encoder should be switched off in the SPECIAL submenu.

If the INPUT INTERFACE option is fitted, the PACKET LENGTH is measured. Setting of the PACKET
LENGTH is not possible.
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| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER AL SN | SPECIAL |

10 CODER HMODE

INPUT SELECT >
IMPUT DATA RATE =
USEFUL DATA RATE DATA
SYMBOL RATE ¥
PACKET LEMGTH = ||” PRES
»MODE =2 || MULL TS PACKET
ROLL OFF = ||_MULL PRBS PACKET
RATE 3
SPECIAL =

| | [E2=5TATUS | [F3=PRESET... | [(FA=PRESET CODER__|

Fig.: 2.2.4-40 MODE
Under this menu item one of several operating modes can be selected:

DATA: In this mode the externally applied transport stream is conditioned. If invalid data
are received or no data at all, the data (or zeros in the case of no data) are
forwarded unmodified to the error protection coder, interleaver, etc and then to the
modulator.

AUTO: This mode is identical with the DATA mode as long as a transport stream is
received. In the absence of a transport stream, when the frame is faulty or other
faults have occurred, SFQ automatically switches to an internal PRBS sequence.
When a valid transport stream is identified again, the received data are
conditioned.

PRBS: In this mode an internal PRBS sequence is automatically selected irrespective of
whether a transport stream is received or not.

NULL TS PACKET: In this mode a test transport stream consisting of a sync word, identification bytes
and zeros as a payload is generated in the SFQ and transmitted. This test transport
stream is described in the DVB Measurement Guidelines (ETR 290). The null
transport stream packets are conditioned like any externally applied transport
stream.

NULL PRBS PACKET: When setto NULL PRBS PACKET, which is only possible if the input interface
option is available, SFQ generates null packets (PID 1FFFhex), whose payloads
are filled with a pseudo random binary sequence (PRBS) according to ITU-T O.151
(2* — 1 or 2"°-1 depending on the setting in the PRESET-PRBS SEQUENCE
menu). The PRBS is transmitted in the transport stream byte by byte (MSB first).

Note: Also if the signals used have been generated internally, as for example NULL TS PACKET,
applying an external clock (via the synchronous parallel interface) is still useful, because
the SFQ oscillator will lock to it (-> symbol rate accuracy). If the INPUT INTERFACE option
is used, this is not necessary.
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ROLL OFF:

Under this menu item pulse shaping can be set. The selectable roll-off factors differ depending on the
selected modulation mode. A square root cosine roll-off factor is used.

The following roll-off factors may be selected for QAM:
0.1/0.13/0.15 (standard value for DVB-C) / 0.175/0.2
RF_FREOQLUEHCY [ RF LEVEL |  MODULATION | SYMBOLRATE | C/H  [FADING

| 338.000 miz| ~30.04m| DVB-C 640AM | 6.875 wsum-s| OFF |OFF
|RF FREQUENCY | RF LEVEL | MODULATION S L AT | SPECIAL |

10 CODER ROLL OFF
INPUT SELECT
INPUT DATA RATE

=
=
USEFUL DATA RATE 0.1
S5YMBOL RATE = 0.13
PACKET LENGTH = | N
MODE = 0.175
kROLL OFF = 0.2
SPECIAL =20

| | [F2=5TATUS | [F3=PRESET... | [FA=PRESET CODER . |
Fig.: 2.2.4-41 ROLL OFF

The following roll-off factors may be selected for QPSK:
0.25/0.3/0.35 (standard value for DVB-S) /0.4 / 0.45

RF FREQUEHCY RF LEUEL MODULATION SYMBOLRATE | Cc/H [FADING

| 1137.000m4z| -30.0aem| DVB-S OPSK [27.500msums| OFF |OFF
|RF FREQUENCY | RF LEVEL | MODULATION S L AT | SPECIAL |

10 CODER ROLL OFF
INPUT SELECT
INPUT DATA RATE
USEFUL DATA RATE
SYMBOL RATE
PACKET LEMGTH
HMODE

FROLL OFF
RATE
SPECIAL

LULLLY By
-i-
£ ohie
[=]1LA[=]

| | [F2=sTATUS | [F3=PRESET... | [FA=PRESET CODER |
Fig.: 2.2.4-42 Standard value for DVB-S
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RATE:

RF FREQUEHCY

RF LEUEL MODULATION SYMBOLRATE [ cC/H [FaDING

1137.000miz| -30.0aem| DVB-8 QPSK [27.500wmsums| OFF |OFF

| MODULATION 10 CODER PN LR SN L |

SPECIAL |

[FA=PRESET CODER__|

| RF FREQUENCY | RF LEVEL
10 CODER RATE
IMPUT SELECT =
INPUT DATA RATE =
USEFUL DATA RATE
SYMBOL RATE =2z
PACKET LENGTH 2| 23
MODE = ||=
ROLL OFF = |56

»RATE 2| 78

SPECIAL =

| | [FE2=sTATUS

Fig.: 2.2.4-43 RATE

This menu item is only available with QPSK, the item is not displayed in the QAM mode.

In the case of satellite transmission (QPSK) convolutional encoding with subsequent puncturing is
performed after the convolutional interleaver. The rate 1/2 means that puncturing is not performed.

The following puncturing rates can be selected:

1/2, 2/3, 3/4, 5/6, 7/8

SPECIAL.:

RF FREQUEHCY

RF LEVEL

MODULATION

SYMBOLRATE [ C/iH ]

338.000 miz| -30.04en| DVB-C 640AM | 6.875 wsums| OFF [OFF

| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER AL SN | SPECIAL |
10 CODER SPECIAL
IMPUT SELECT =
INPUT DATA RATE =
USEFUL DATA RATE
SYMBOL RATE =
PACKET LENGTH B4 | SCRAMBLING oM
MODE = ||” INTERLEAVING oM
ROLL OFF = || REED SoLOMOM oM
»SPECIAL =
| | [FE2=sTATUS | [F3=PRESET... | [(FA=PRESET CODER__|
Fig.: 2.2.4-44 SPECIAL

Under this menu item some parts of the encoder and the error protection facilities can be disabled. This
however considerably impairs the transmission and should be used for testing only. If some of the
functions are switched off, the warning MODIFY is displayed in the I/Q CODER selection field.

Functions that can be switched off in the SFQ (toggle function):

SCRAMBLING:
INTERLEAVING:

Energy dispersal is disabled but the sync inversion remains active.

With the interleaver switched off, data are directly transmitted.

REED SOLOMON: With the Reed-Solomon encoder switched off, the frame length is extended to 204
bytes. The 16 bytes added when PACKET LENGTH: 188 BYTE is selected are
filled with invalid data.

2072.5724.02
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2.24.4 DVB-T CODER

| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER EE TN | SPECIAL |

1-0 CODER EDIT {INFO) MEASURE
TS5 PARALLEL
INPUT DATA RATE 27.144386 MBit/s 27.145 MBit/s
USEFUL DATA RATE 2.495 MBit/ s
MODE 2 DATA
CODE RATE > 3/4
USED BANDWIDTH 2 7.607143 MHz
FFT MODE 2 8K
GUARD INTERVAL 2 1,32
SPECIAL 2

[ | [F2=5TaTNR [Fa=pRFSFT CNNFR |

Fig.: 2.2.4-45 DVB-T CODER

If DVB-T is selected in the modulation menu, then settings can be made for the DVB-T coder in the 1/Q
CODER menu.

Settings affecting the modulation of the data carrier (constellation) and the decision as to whether
coding should be non-hierarchical with one input data stream or hierarchical with two data streams
should be made already in the modulation menu.

The coding and error protection corresponds to specification ETS 300 744.

2.2.4.41 Non-hierarchical Coding

Input:

The coder expects an MPEG2 transport stream packet for its input signal. For non-hierarchical coding
the coder possesses a parallel MPEG2 transport stream input in LVDS format (TS PARALLEL = SPI
without stuffing). The packet sync signal must be present. The associated connector (25 contact,
Sub-D) is located on the rear panel and is labelled X60 TS PARALLEL.

With the input interface option built in, a different MPEG2 transport stream input may be selected in the
non-hierarchical coding mode (ASI, SPI, ASI with external clock, SPI with external clock).

Scrambler and sync byte inversion:
The MPEG?2 input data stream is first buffered in a FIFO.

The input signal is then scrambled in a scrambler (215 - 1) which is initiated with the prescribed value
after every 8th transport frame. Although the sync byte (47hex) is excluded from the scrambling
process, the scrambler continues to operate during this time. The sync byte is inverted (47hex -> B8hex)
along with the initialization of the scrambler.

Reed-Solomon encoder:

A Reed-Solomon encoder (204, 188, t=8) is now next. 16 bytes are appended to the 188 bytes. The
code redundancy allows a Reed-Solomon decoder to correct up to 8 faulty bytes within a frame.

Convolutional interleaver:

The convolution interleaver with a depth | = 12 and basic delay of M = 17 delays the incoming bytes at
different rates. The sync bytes are transferred in the "0" branch without any delay. After passing through
the deinterleaver, all bytes show the same delay. Transmission errors will be spread over a lot of small
errors which can then be more easily corrected by the Reed-Solomon decoder than an error of long
duration.
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Convolutional encoder and puncturing:

The convolutional interleaver is followed by the convolutional encoder with constraint length K=7. The
generator polynomials are 171 (octal) and 133 (octal). A choice of different puncturing rates are
available: 1/2 (not punctured), 2/3, 3/4, 5/6, 7/8.

The rate 2/3 means for example that 3 output bits can be generated from 2 input bits in the
convolutional encoder with puncturing.

Bit interleaver:

In the bit interleaver that follows next, the input data stream is split up into several (v) data substreams
by demultiplexing in non-hierarchical coding:

e with QPSK constellation in v=2 substreams
e with 16 QAM constellation in v=4 substreams
e with 64 QAM constellation in v=6 substreams.

Demultiplexing is defined in terms of a mapping rule.

Each substream is now passed though its own bit interleaver. The block size of all bit interleavers is 126
bits. In mode 2k, 12 blocks are used per OFDM symbol. In mode 8k, there are exactly 48 blocks per
OFDM symbol.

Every bit interleaver is assigned with a linear input bit vector. The output bit vectors are defined by
means of various permutations functions.

The outputs of v-bit interleavers each form a v-bit word.

Symbol interleaver:

Subsequently the symbols are scrambled in a symbol interleaver. This interleaver allocates all v-bit
words to the 1512 data carriers in the 2k mode and to 6048 data carriers in the 8k mode.

The 1512 or 6048 v-bit words of an OFDM symbol are once read into the symbol interleaver linearly and
read out with a permutation function. The next OFDM symbol is then read into the symbol interleaver
and read out linearly. The process is then repeated.

Mapper:

The constellation of the data carrier can be QPSK, 16 QAM or 64 QAM for non-hierarchical coding. The
v-bit words allocated to the data carriers in the symbol interleaver are mapped with the aid of a Gray
mapping rule.
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OFDM frame structure:

The output signals are organized in frames. Each frame contains 68 OFDM symbols. Every OFDM
symbol is made up of K=1705 carriers in the 2k mode and K=6817 carriers in the 8k mode. Each
OFDM symbol is of duration Ts which comprises of a useful part Tu and a guard interval. The latter is
sent prior to the useful part and is a cyclic continuation of the useful part.

Guard intervals of 1/4, 1/8, 1/16 and 1/32 of the useful part Tu are provided.
The frequency spacing of the carriers to one another is 1/Tu.

The used bandwidth is equal to the spacing of the outermost carrier (K-1)/Tu.

The used bandwidth for the 2k mode is the same as that for the 8k mode because the carrier spacing in
the 2k mode is four times as large as in the 8k mode. However the number of carriers in the 2k mode is
only a quarter of the 8k mode.

Data can however be transmitted in the 2k mode in just the same volumes as in the 8k mode since the
OFDM symbols are of shorter duration in the 2k mode (Tu in the 2k mode is a quarter of the
corresponding value in the 8k mode).

An OFDM frame is comprised of pilot carriers (scattered pilots and continual pilots) and TPS carriers
(transmission parameter signalling) in addition to the data carriers.

The pilots for frame synchronization, time synchronization, channel estimate, transmission mode
detection and phase noise equalization can be used in the receiver.

The TPS carriers serve for transferring the following parameters:

Modulation and the alpha value for hierarchical coding
Information about the hierarchy

Guard interval

Code rates

FFT mode

Number of frames in a superframe

The TPS information is defined over 68 consecutive OFDM symbols (correspond to a frame). One bit is
contained per OFDM symbol; there are thus 68 bits per frame (1 initialization bit, 16 synchronization bits,
37 information bits, 14 redundancy bits for error control).

Channel bandwidths and key parameters:

6 MHz channel:
Fundamental frequency: 48/7 MHz

Parameter 8k mode 2k mode
Number of carriers K 6817 1705
Number of data carriers 6048 1512
Duration of useful part of a OFDM | 1194.667 us 298.6667 us
symbol Tu
Frequency spacing between two [ 0.837054 kHz 3.348214 kHz
neighbouring carriers 1/Tu
Used bandwidth (K-1)/Tu 5.705357 MHz 5.705357 MHz
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7 MHz channel:
Fundamental frequency: 64/8 MHz

Parameter 8k mode 2k mode
Number of carriers K 6817 1705
Number of data carriers 6048 1512
Duration of useful part of a OFDM | 1024 us 256 us
symbol Tu
Frequency spacing between two | 0.976563 kHz 3.90625 kHz

neighbouring carriers 1/Tu

Used bandwidth (K-1)/Tu

6.656250 MHz

6.656250 MHz

8 MHz channel:
Fundamental frequency: 64/7 MHz

Parameter 8k mode 2k mode
Number of carriers K 6817 1705
Number of data carriers 6048 1512
Duration of useful part of a OFDM | 896 us 224 us
symbol Tu
Frequency spacing between two [ 1.116 kHz 4.464 kHz

neighbouring carriers 1/Tu

Used bandwidth (K-1)/Tu

7.607143 MHz

7.607143 MHz

The relationship between used bandwidth and input data rate for non-hierarchical coding:

f_in =(987/1207) * rate * [ 1/(1+ guard interval)] * m * (PL/188) * BW_used

where f in:
BW _used:
Rate:
Guard interval:
m:
QPSK ->
16 QAM ->
64 QAM ->
PL:

2072.5724.02

input data rate [MBit/s]
used bandwidth [MHZz]
code rate [1/2, 2/3, 3/4, 5/6 or 7/8]

guard interval [1/4, 1/8, 1/16, 1/32, (off=0)]

bits per carrier constellation
m=2
m=4
m=6

number of packets per frame (packet length) [188 or 204]
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2.2.4.4.2 Hierarchical Coding

NULL TS PACKET/

T = NULL PRBS PACKET/
PRBS BEFORE CONV. ENC/
PRBS AFTER CONV. ENC.

TS PARALLEL AUX, SPI AUX

B
2
; g High Priorit
PLL | © & g y
E
MAIN INPUT g
-4 S e
I
TSPARALLEL '_i : !
Pl — NULL TS PACKET 2423 1| | 1
X60 (Rear) ® | INPUT ‘ -NULL PRBS PACKET] gfa"miﬁﬁrig/fc"éeyi?e o g\gh F;riorily E N
, onvol.
|NTElRFACE E Reed Solomon Encoder Bitinterleaver
Asl - (Option) ! Convol. Interleaver Symbolinterleaver
X40.3 (Rear) Mapper
! Frame Adaption
! IFFT
TSPARALLEL AUX Low Priority Zweig El/R;thering_
X61 (R Scrambler, SyncByte Inv| L onversion
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Fig.: 2.2.4-46 Block diagram with input interface and hierarchical coding options
Input:

The coder expects an MPEG2 transport stream packet for its input signal. For hierarchical coding the
coder possesses two parallel MPEG2 transport stream inputs in LVDS format. The packet sync signal
must be present. The two inputs are located on the rear panel. One input is labelled X60 TS PARALLEL,
the other X61 TS PARALLEL. Input X60 TS PARALLEL is the main input (MAIN) and forms the
reference for the clock coupling. Input X61 TS PARALLEL AUX is the auxiliary input (AUX).

With the input interface option built in, an MPEG2 transport stream input other than TS PARALLEL (SPI
without stuffing) may be selected (ASI, SPI, ASI with external clock, SPI with external clock).

The different inputs are divided into two groups. One group (MAIN) consists of TS PARALLEL, ASI, SPI,
ASI with external clock and SPI with external clock (without input interface option the MAIN group
comprises only TS PARALLEL). The other group (AUX) consists of TS PARALLEL AUX and SPI AUX.
(TS PARALLEL = SPI without stuffing, SPI with stuffing). The stuffing function is built into the coder at
the auxiliary input. A correction of the PCR values that may be necessary is not made however. .

The selection of an input with a particular path (high priority or low priority) is made under the INPUT
menu item. Specifying an input for a path has the effect of fixing the input group for the other path.

The coder's PLL always uses the clock of the MAIN group as reference. If TS PARALLEL AUX is
selected as the auxiliary input, the data rate of TS PARALLEL AUX input must be exact and coupled
with the clock of the MAIN group input. If this coupling is not given, the FIFO would overflow or
underflow with the path connected with the AUX group input.

External clock coupling is not necessary if an internally generated signal, e.g. NULL TS PACKET, NULL
PRBS PACKET or PRBS instead of an external MPEG2 transport stream is applied to the path assigned
with the AUX group. For these internal signals, the clock rates are internally coupled.

It is also possible to select any input of the MAIN group. If SPI AUX is selected for the AUX group, then
the clock coupling is in force.
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Scrambler and sync byte inversion:

The MPEG2 input data streams are buffered in their own FIFOs independent of each other. The
operation of the two paths (high and low priority) is also independent as regards coding.

The input signals are each scrambled in a scrambler (2*15 - 1) which is initiated with the prescribed
value after every 8th transport frame. Although the sync byte (47hex) is excluded from the scrambling
process, the scrambler continues to operate during this time. The sync byte is inverted (47hex -> B8hex)
along with the initialization of the scrambler.

Reed-Solomon encoder:

A Reed-Solomon encoder (204, 188, t=8) is provided for each path. The encoders in the two paths
operate independently of each other. 16 bytes are appended to the 188 bytes. The first 188 bytes
remain unchanged. The code redundancy allows a Reed-Solomon decoder to correct up to 8 faulty
bytes within a frame.

Convolutional interleaver:

In each path a convolutional interleaver with a depth | = 12 and basic delay of M = 17 delays the
incoming bytes at different rates. The sync bytes are transferred in the "0" branch without any delay.
After passing through the deinterleaver, all bytes show the same delay. Transmission errors will be
spread over a lot of small errors which can then be more easily corrected by the Reed-Solomon decoder
than an error of long duration.

Convolutional encoder and puncturing:

The convolutional interleaver is followed in each path by the convolutional encoder with constraint length
K=7. The generator polynomials are 171 (octal) and 133 (octal). A choice of different puncturing rates
are available: 1/2 (not punctured), 2/3, 3/4, 5/6, 7/8.

The rate 2/3 means for example that 3 output bits can be generated from 2 input bits in the
convolutional encoder with puncturing.

Different code rates can be set in the two paths (high and low priority).

Bit interleaver:

In the bit interleaver that follows next, the input data stream is split up into several (v) data substreams
by demultiplexing in hierarchical coding:

e with16 QAM constellation: high and low priority data streams each in two substreams
o with 64 QAM constellation: high and low priority data streams each in four substreams

Demultiplexing is defined in terms of a mapping rule.

Each substream is now passed though its own bit interleaver. The block size of all bit interleavers is 126
bits. In mode 2k, 12 blocks are used per OFDM symbol. In mode 8k, there are exactly 48 blocks per
OFDM symbol.

Every bit interleaver is assigned with a linear input bit vector. The output bit vectors are defined by
means of various permutations functions.

The outputs of v-bit interleavers each form a v-bit word. The low and high priority data streams are thus
combined after the bit interleaver.

The following stages such as the symbol interleaver, mapper. OFDM frame structure are identical to
those of non-hierarchical coding.
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The relationship between used bandwidth and input data rate for hierarchical coding:

Constellation = 16 QAM:

f in_HP =(987/1207) * rate_HP * ( 1/(1+ guard interval) ) * (4/2) * (PL_HP/188) * BW_used
f in_LP =(987/1207) * rate_LP * ( 1/(1+ guard interval) ) * (4/2) * (PL_LP/188) * BW_used

Constellation = 64 QAM:

f_in_HP =(987/1207) * rate_HP * ( 1/(1+ guard interval)) * (6/3) * (PL_HP/188) * BW_used
f in_LP =(987/1207) * rate_LP * ( 1/(1+ guard interval)) * (12/3) * (PL_LP/188) * BW_used

where f in_HP:
f in LP:
BW _used:
Rate_HP:
Rate_LP:

Guard interval:

PL_HP:
PL_LP:

2072.5724.02

input data rate of high priority path [MBit/s]

input data rate of low priority path [MBit/s]

used bandwidth [MHZz]

code rate of high priority path [1/2, 2/3, 3/4, 5/6 or 7/8]
code rate of low priority path [1/2, 2/3, 3/4, 5/6 or 7/8]
guard interval [1/4, 1/8, 1/16, 1/32, (off=0)]

packet length of high priority path [188 or 204]

packet length of low priority path [188 or 204]
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2.2.4.4.3 Description of Menu Items for Non-Hierarchical Coding

INPUT SELECT

| 1000.000 mn .

| RF FREQUENCY | RF LEVEL MODULATION 10 CODER EA NS | SPECIAL |
170 CODER INPUT SELECT

*IMPUT SELECT =

INPUT DATA RATE 5Pl
USEFUL DATA RATE
MODE = || T5 PARALLEL
CODE RATE = || sPIEXT.cCLOCK
USED BANDWIDTH = || ASIEXT.CLOCK
FFT MODE =
GUARD INTERVAL >
SPECIAL =

[ | TEa=cTaTns 1 [Fa=prFeFrT ranERr |

Fig.: 2.2.4-47 INPUT SELECT

The TS PARALLEL ( SPI without stuffing) input can always be selected. If the input interface option is
built in, ASI, SPI, ASI inputs can also be selected with external clock and SPI with external clock.

Clock coupling:

For the TS PARALLEL input the internal clock is coupled to the supplied clock. In the case of SPI EXT.
CLOCK and ASI EXT. CLOCK, a clock must be supplied that may not deviate from the nominal value by
more than +-50 ppm. The applied clock then acts as reference for the internal clock. The nominal clock
is shown as the maximum useful data rate.

TS PARALLEL: synchronous parallel input in LVDS (low voltage differential signalling) format. This
interface is defined in the DVB-PI-154 document. The associated 25-contact Sub-D connector is located
on the rear panel and labelled X60 TS PARALLEL.

With this input selected the incoming data stream remains unchanged (no stuffing function).

SPI: synchronous parallel input in LVDS (low voltage differential signalling) format. This interface is
defined in the DVB-PI-154 document. The associated 25-contact Sub-D connector is located on the rear
panel and labelled X60 TS PARALLEL.

With this input selected the incoming data stream is changed (stuffing and PCR correction). The
supplied useful data rate is filled up with null packets to the required data rate. The required value is
calculated and set automatically. The PCR ( Program Clock Reference) value is also corrected.

ASI: asynchronous serial input. This BNC connector is located on the rear panel and labelled X40.3 (see
also sticker on the rear).

With this input selected the incoming data stream is changed (stuffing and PCR correction). The
supplied useful data rate is filled up with null packets to the required data rate. The required value is
calculated and set automatically. The PCR ( Program Clock Reference) value is also corrected.
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SPI EXT. CLOCK: synchronous parallel input in LVDS (low voltage differential signalling) format. This
interface is defined in the DVB-PI-154 document. The associated 25-contact Sub-D connector is located
on the rear panel and labelled X60 TS PARALLEL.

With this input selected data are read out with the external clock applied to the BNC connector X40.4 at
the rear panel (see also sticker on the rear) and fed to the coder. The incoming data stream is changed
(stuffing and PCR correction). The supplied useful data rate is filled up with null packets to the required
data rate. The applied clock may not deviate from the nominal value by more than +-50 ppm. The PCR
(Program Clock Reference) value is corrected.

ASI EXT. CLOCK: asynchronous serial input. The BNC connector is located on the rear panel and
labelled X40.3 (see also sticker on rear panel).

With this input selected data are read out with the external clock applied to the BNC connector X40.4 at
the rear panel (see also sticker on the rear) and fed to the coder. The incoming data stream is changed
(stuffing and PCR correction). The supplied useful data rate is filled up with null packets to the required
data rate. The applied clock may not deviate from the nominal value by more than +-50 ppm. The PCR
(Program Clock Reference) value is corrected.

INPUT DATA RATE

| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER AT | SPECIAL |

10 CODER EDIT {INFO) HMEASURE

Asl
INPUT DATA RATE (27.144386 MBit 5) 27.145 MBit/=
USEFUL DATA RATE 2.493 MBit/ =
HMODE = DATA
CODE RATE = 34
USED BAMDWIDTH = 7.607143 MH=z
FFT HODE = 8K
GUARD INTERVAL = 1,32
SPECIAL =

[ I TFa=aTaTna ] [Fa=prForFT ronFr |

Fig.: 2.2.4-48 INPUT DATA RATE

For TS PARALLEL two values are shown in this line. The value on the left shows the calculated required
input rate which must be supplied to comply with the set used bandwidth setting. The calculated value is
given in [MBit/s].

The value shown on the right corresponds to the measured input data rate in [MBit/s].

The data rate applied via the parallel input must conform with the calculated data rate (+- 50 ppm).

If the SPI or ASI input is selected, the applied data rate is filled automatically to the required value
(stuffing). This is possible only if the useful data rate is less than the calculated data rate.

Whereas the SFQ does not evaluate the DVALID signal in the TS PARALLEL mode, i.e. partial transport
streams are not supported, only the data where DVALID = 1 are valid in the SPI mode. (see 2.2.4.5
Input Interface).

If SPI EXT. CLOCK or ASI EXT. CLOCK input is selected, the external clock must comply with the
calculated input data rate to an accuracy of £ 50 ppm.

If the errors of the externally supplied data rate are too high, the VCO can no longer be tuned. The FIFO

indicates an overflow (OVFLOW - overflow in FIFO of coder) or underflow (UNFLOW - underflow in
FIFO of coder). If these messages occur they are displayed in the I/Q CODER of the menu bar.
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USEFUL DATA RATE

If the input interface option is built in, the incoming useful data rate is measured. The useful data rate is
the data rate without null packets. The measured incoming useful data rate is displayed in [MBit/s] on
the right.

The useful data rate must be in any case less than the calculated maximum useful data rate which is
displayed on the left.

If the incoming useful data rate is less than the calculated (required) input data rate, the data stream is
filled up with null packets in the input interface option. The PCR (Program Clock Reference) values are
corrected.

| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER AT | SPECIAL |

10 CODER HMODE

INPUT SELECT =
INPUT DATA RATE
USEFUL DATA RATE »DATA

»MODE = || HULL TS5 PACKET
CODE RATE = || HULL PRES PACKET
USED BAMDWIDTH = || PRBS BEFORE CONV.
FFT MODE = || PRBS AFTER CONY.
GUARD INTERUAL = ||_PRES BEFORE MAP.
SPECIAL =

[ I TFa=aTaTna | [F2=DRFaFT | [Fa=prRFeFT rOnFR 11

Fig.: 2.2.4-49 MODE

One of the following modes can be selected with this menu item:
DATA
PRBS BEFORE CONVOL.ENC.
PRBS AFTER CONVOL.ENC.
NULL TS PACKET
NULL PRBS PACKET

If DATA is selected, the data of the external MPEG2 transport stream are used for transmission. This
mode is the normal mode.

If PRBS (Pseudo Random Bit Sequence) BEFORE CONVOL ENC. is selected, a PRBS sequence is
transmitted instead of data. This is a sequence (2 —1or2" -1 depending on the setting in the
PRESET-PRBS SEQUENCE menu) which is described in CCITT Recommendations 0.151. The PRBS
sequence is generated before the convolutional encoder (following the convolutional interleaver).

If PRBS (Pseudo Random Bit Sequence) AFTER CONVOL ENC is selected, a PRBS sequence is
transmitted instead of data. This is a sequence (2 —1o0r2"”-1 depending on the setting in the
PRESET-PRBS SEQUENCE menu) which is described in CCITT Recommendations 0.151. The PRBS
sequence is generated after the convolutional encoder (before the demux).

If NULL TS PACKET is selected, an internally generated test transport stream is transmitted. The test
transport stream NULL TS PACKET is described in the DVB Measurement Guidelines (ETR 290) and is
composed as follows:

47 (Hex) 1F (Hex) FF (Hex) 10 (Hex) — the remaining 184 bytes of the frame (=payload) are zeros (00
Hex).

If NULL PRBS PACKET is selected, an internally generated test transport stream is transmitted. The
test transport stream NULL PRBS PACKET is composed as follows:
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47 (Hex) 1F gHex) FF gHex) 10 (Hex) — in the remaining 184 bytes of the frames (as payload) a PRBS
sequence (2 1 or 2" — 1 depending on the setting in the PRESET-PRBS SEQUENCE menu
according to ITU-T Recommendations 0.151) is continuously transmitted. The PRBS is transmitted
byte by byte (MSB first).

If PRBS BEFORE MAP (pseudo random b|t sequenceg is selected, a random sequence is transmitted
instead of the data. The PRBS is either 2*° — 1 or 2'°— 1 (depending on the setting in the PRESET-
PRBS SEQUENCE menu) as described in ITU-T Recommendations O.151. The PRBS is generated by
a mapper (after the symbol interleaver).

Note: If TS PARALLEL is selected as input, the internal clock will be linked to the external clock.
If mode PRBS, NULL TS PACKET or NULL PRBS PACKET is selected, an external clock
is not required. If an external clock is available, it is used for coupling.

CODE RATE:

| RF FREQUEMCY | RF LEVEL | MODULATION I/0Q CODER LA | SPECIAL |

10 CODER CODE RATE
INPUT SELECT
INPUT DATA RATE
USEFUL DATA RATE

4

MODE =
»CODE RATE =21 2-3
USED BﬂNDHIDTH #‘ h.3/4 .................................
FFT MODE =|| =6
GUARD INTERVAL 2| #8
SPECIAL =

[ | [F2=5TATUS ............... |[FA=PRESET CODER_ |!
Fig.: 2.2.4-50 CODE RATE

The code rate of the convolutional encoder and puncturing can be selected under this menu item. The
following code rates are possible: 1/2, 2/3, 3/4, 5/6, 7/8.

The convolutional encoder generates two output bits from an input bit. This doubling of the data rate
within the convolutional encoder can partly be cancelled in the following puncturing. Code rate 1/2
signifies that no puncturing takes place.
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| RF FREQUENCY | RF LEVEL | MODULATION 1/0 CODER AT | SPECIAL |

10 CODER | USED BANMDWIDTH | EmT
INPUT SELECT = CCHAHHELD
INPUT DATA RATE
USEFUL DATA RATE 6.656250 MHz (7MHz)
MODE || 5.705357 MHz (6MHz)
CODE RATE =
»-USED BANDWIDTH 2 |L_emr = Fa ISR i S .

FFT MODE =
GUARD INTERVAL = v 0
SPECIAL =

[ | [F2=5TATUS | [F3=PRESET... | [FA=PRESET CODER | !

Fig.: 2.2.4-51 USED BANDWIDTH

The setting of the USED BANDWIDTH has an immediate effect on the required channel bandwidth. The
DVB-T specification stipulates the values for the following channel bandwidths:

6 MHz channel bandwidth: 5.705357 MHz USED BANDWIDTH
7 MHz channel bandwidth: 6.656250 MHz USED BANDWIDTH
8 MHz channel bandwidth: 7.607143 MHz USED BANDWIDTH

These three values are stored and can be selected easily.
Moreover, USED BANDWIDTH can be set in the range from 5.163636 to 7.962617 MHz at a resolution
of 1 Hz using the EDIT key.

The USED BANDWIDTH is calculated according to the following formula:
USED BANDWIDTH = (K —1)e Ti

U
where K: number of carriers (6817 in 8 k FFT mode, 1705 in 2 k FFT mode)

1

T_ ; spacing between two neighbouring carriers
U
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FFT MODE
RF FREOUEHCY RF LEUEL MODULATION USED BANDWIDTH |  cC©/H [FaDING

. 1000.000mz| -30.0em| DVB-T 640AM 7.607 miz| OFF |OFF
| RF FREQUENCY | RF LEVEL | MODULATION FAN L RSN | SPECIAL |

10 CODER FFT MODOE
INPUT SELECT
INPUT DATH RATE
USEFUL DATA RATE
HMODE

CODE RATE

USED BANDWIDTH
FFFT MODE

GUARD INTERVAL

SPECIAL

4

|2k ]
w8l

b dbd b

[ | [F2=5TATUS . [FA=PRESET CODER | !
Fig.: 2.2.4-52 FFT MODE

An FFT mode of 2K or 8K can be set.

The 2K mode signifies that 1705 carriers are available. 2048 carriers are available all together but 343
are set to zero. The center carrier in the 2K mode has the number 852 if the first carrier transmitted has
the number 0, or the number 1024 if all carriers are counted and the first carrier has the number 0.
6817 carriers are available in the 8K mode. 1375 of the 8192 available carriers are set to zero. The
center carrier in the 8K mode has the number 3408 if the first carrier transmitted has the number 0, or
the number 4096 if all carriers are counted and the first carrier has the number 0.

GUARD INTERVAL
RF_FREQUEHCY [ RF LEVEL |  MODULATION | USEDBANDWIDTH | C/H  [FaDING

. 1000.000 miz| ~30.0 | DVB-T 640AM 7.607 wiz| OFF |
| RF FREQUEMCY | RF LEVEL | MODULATION A | SPECIAL |

10 CODER GUARD INTERVAL
INPUT SELECT =
INPUT DATA RATE
USEFUL DATA RATE
MODE = 174
CODE RATE = 178
USED BAMDWIDTH =N |
FFT MODE iy |-1.22
»GUARD INTERUAL = |_OFF
SPECIAL =

[ | TEa=cTaTns 1 [Fa=prEsFrT ronERr |1

Fig.: 2.2.4-53 GUARD INTERVAL

The guard interval is sent prior to the useful part and is a cyclic continuation of the useful part. 1/4, 1/8,
1/16, 1/32 can be selected as guard interval. Under special circumstances, the guard interval can also
be switched off, i.e. the cyclic continuation of the useful part is omitted — data will be transmitted
continuously. If the guard interval is switched off, the MODIFY message will be displayed in the window
of the 1/Q CODER since this guard interval setting is not covered by the DVB specification. With the F4 -
PRESET CODER key pressed, the guard interval is set to 1/32.
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SPECIAL

| RF FREQUENCY | RF LEVEL | MODULATION 1/0 CODER AT | SPECIAL |

170 CODER SPECIAL
INPUT SELECT =| PACKET LENGTH 188
INPUT DATA RATE SCRAMELER oM
USEFUL DATA RATE SYMC.BYTEINV. DN
MODE =| REED SOLOMON oM
CODE RATE =| CONV.INTERL. oM
USED EANDWIDTH =] BITINTERL. OH
FFT MODE = | SY¥YMBOL INTERL. O |
GUARD INTERVAL = TPS RES. STATE OFF

FSPECIAL = TPS RES. (HEX) Lujufuin]
EDIT CARRIERS ;
[ | [F2=5TATUS [FA=PRESET CODER _|

Fig.: 2.2.4-54 SPECIAL

All settings performed in the Special menu violate the normal operating state and therefore result in the
message MODIFY which is displayed in the I/Q CODER window. All special settings can be cancelled
by pressing the F4 - PRESET CODER key.

PACKET LENGTH

The frame length of the MPEG2 transport stream can be modified from 188 to 204 bytes.

Note: The DVALID signal at the TS PARALLEL and SPI input is not evaluated.

SCRAMBLER

The energy dispersal (scrambler) can be switched off. The sync word inversion (47 (Hex) -> B8 (Hex)
are retained for the first of every 8 MPEG2 transport stream frames.

SYNC BYTE INV

The sync word inversion (47 (Hex) -> B8 (Hex)), which is normally performed for each first of 8 MPEG2
frames, can be switched off.

REED-SOLOMON

The Reed-Solomon encoder can be switched off. This means that the first 188 bytes of the transport
stream are transmitted in the same way as if the Reed-Solomon encoder were switched on. If a
transport stream with a frame length of 188 bytes is supplied, 16 bytes will be added so that each frame
consists of 204 bytes. With a packet length of 204 the frame length is 204 bytes. If the Reed-Solomon
encoder is switched off, the bytes remain unchanged with a frame length of 204 bytes. With 188 bytes,
undefined bytes are added.

If coded Reed-Solomon data streams are to be handled, such data streams must already be scrambled
according to standard and sync word inversion must also be performed according to standard since the
order is as follows: first scrambler, then sync word inversion and finally the Reed-Solomon encoder. The
scrambler and sync word inversion then have to be switched off in the coder.

CONV. INTERL.

The convolutional interleaver can be switched off. Incoming data are transmitted unchanged.
BIT INTERL.

The bit interleaver can be switched off.

SYMBOL INTERL.
The symbol interleaver can be switched off.
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TPS
Most TPS bits are indirectly influenced by the menu settings. The submenu described below here
comprises the items which allow direct modification of the TPS information.

CELL ID(HEX)

The eight TPS bits s4¢ to s47 are used to transmit a cell identifier. The 16-bit cell identifier identifies the
transmitter cell from which the signal originates. The most significant byte of the cell identifier (cell_id bys
to bg) is transmitted in frames numbered 1 or 3. The least significant byte of the cell identifier (cell_id b;
to by) is transmitted in frames numbered 2 or 4. The following table clarifies the interrelations.

TPS bit number Frame number 1 or 3 Frame number 2 or 4
S40 Ce”_id bys cell_id b;
S4q cell id by, cell id bg
S42 Ce”_id b3 cell_id bs
Su43 cell id by, cell id by
S44 Ce”_id b11 cell_id b3
Sus cell id byg cell id b,
Sug cell id bg cell id by
Sy47 cell id bg cell id by

In compliance with the specification, the TPS bit length indicator is set to the value (011111) bin =
(31) dec. When the reserved TPS bits are used, the length indicator is readjusted (see below).

TPS RES.STATE and TPS RES.(HEX)

The two menu items are used to influence the value of the reserved bits of the TPS information. In the
ETSI EN 300 744 specification, the 68 TPS bits of a frame are referred to as sq to Sg7. The bits s45 t0 S53
are reserved for future applications and must be set to 0. Their value can be modified for testing.

The maodification is switched on and off with TPS RES.STATE. In the switched-off state, all reserved bits
are set to 0 irrespective of TPS RES.(HEX), and the length indicator is set to the value (011111)bin =
(31)dec. In the ON state, the reserved bits are transmitted according to TPS RES.(HEX); the length
indicator is (100101)bin = (37)dec.

The value of reserved bits is entered in hexadecimal format with TPS RES.(HEX). The values range
from (00) hex to (3F) hex. To do this, the numeric keypad or the cursor keys, especially for entering
characters A to F, can be used. The following example shows the relation between entry value and TPS
bits.

Entry value 2 1
(hexadecimal)
Entry value
binay) | x| x| 100|001
TPS bit S48 | Sa9 | S50 | S51 | S52 | Ss3
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| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER EA LTSN | SPECIAL |
10 CODER SPECIAL EDIT CARRIERS
INPUT SELECT = [ PACKET LENGTH 188
INPUT DATA RATE SCRAMBLER oM MOD.DATA CARR.  ON
USEFUL DATA RATE SYNC.BYTE INV. ON MOD.PILOT CARR. OM
MODE = | REED SOLOMOM ON MOD.TPS CARRIERS OM
CODE RATE =] COMY.INTERL. oM DATA CARRIERS oM
BIT INTERL . oM PILOT CARRIERS oM
E,%E':,BD“DED“'DTH 3 SYMBOL INTERL. OM TPS CARRIERS OH
GUARD INTERUAL = TPS RES. STATE OFF EQUAL CW CARRIERS OFF
FSPECIAL = | TPSRES.(HEX) 0000 || DISABLE CARRIERS =
EDIT CRRRIERS
[ | [FE2=sTATUS | [F3=PRESET... | [(FA=PRESET CODER _|

Fig.: 2.2.4-55 EDIT CARRIERS

EDIT CARRIERS

The modulation of carrier groups can be switched off under this menu item. Whole carrier groups or
also individual carriers can be switched off.
Functions with reference to modifying carriers can be combined as required.

MOD.DATA CARR.
Deactivates modulation of data carriers.

& Note: The internal signal level is reduced by 24 dB. In this case the maximum output
level of the SFQ is —17.5 dBm. Carrier suppression also deteriorates by 24 dB.

MOD.PILOT CARR.

Deactivates modulation of pilots.

Note: The internal signal level is reduced by 24 dB. In this case the maximum output
level of the SFQ is —17.5 dBm. Carrier suppression also deteriorates by 24 dB.

>

MOD.TPS CARR.

Deactivates modulation of TPS (Transmission Parameter Signalling) carriers.
& Note: The internal signal level is reduced by 24 dB. In this case the maximum output
level of the SFQ is —17.5 dBm. Carrier suppression also deteriorates by 24 dB.

DATA CARRIERS

Deactivates all data carriers.

PILOT CARRIERS

Deactivates all pilots.

TPS CARRIERS

Deactivates all TPS carriers.

2072.5724.02 2.2.4.64 E-11



SFQ Menu Operation

EQUAL CW CARRIERS

In the normal state, EQUAL CW CARRIERS is set to "off". The carriers are modulated if the modulation
has not been explicitly switched off. The carriers have standard-conformal levels. If no other special
functions have been activated, the MODIFY message is not displayed in the 1/Q CODER window.

The normal state can also be restored by pressing the F4=PRESET CODER Kkey.

If EQUAL CW CARRIERS is set to "on", the modulation of the data, pilot and TPS carriers is disabled.
All carriers are unmodulated and have an equal level (equal CW carriers). The MODIFY message is
displayed in the 1/Q CODER window.

If the guard interval is inserted, residual modulation of the carriers is visible. Switching off the guard
interval (GUARD INTERVAL = OFF) yields pure CW carriers.

The spacing between two adjacent carriers is 1/TU — in the case of 8 MHz channel (USED
BANDWIDTH = 7.607 MHz) and FFT MODE = 2K, the carrier offset is 1/(224 us) = 4.464... kHz).

For carrier offset, see the channel bandwidth tables.

If all carriers have been enabled, the maximum output level is low, if only a few carriers have been
enabled (DISABLE CARRIERS), the maximum output level is higher.

Example:

RF = 1000 MHz, RF LEVEL = -30 dBm, 8 MHz channel, FFT mode = 2K
GUARD INTERVAL = OFF

EQUAL CW CARRIERS = ON

DISABLE CARRIERS 10 to 1704,

i.e. only the carriers 0, 1, 2 to 9 have been enabled (10 CW carriers).
The maximum output level (sum level) is +5.1 dBm in this example.

| RF FREQUENCY | RF LEVEL | MODULATION FAN L RSN | SPECIAL |
1-0 CODER SPECIAL EDIT CARRIERS DISAELED CARRIERS
INPUT SELECT = [ PACKET LEMGTH 188
INPUT DATA RATE SCRAMELER oM MOD.DATA CARR. DM 10-1704]
USEFUL DATA RATE SYNC.EYTE INV.  OHN MOD.PILOT CARR. O
MODE = | REED sOLOMON OH MOD.TPS CARRIERS OM
CODE RATE = | CONU.INTERL. OH DATA CARRIERS OH
USED BAMDWIDTH = BIT INTERL. O PILOT CARRIERS O
EET MODE = | SYMBOLINTERL. ON TPS CARRIERS OH
GUARD INTERVAL = TPS RES. STATE OFF EQUAL CW CARRIERS OH
SPECIAL G S M | DISABLE CARRIERS
EDIT CARRIERS

[ | [F2=5TaTUS | [F3=PRESET... ] |F4=PI.!E5ET CODER |
Fig.: 2.2.4-56 DISABLE CARRIERS
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@

Ref -10 dBm

Att 20 dB

*RBW 1 kHz

VBW 3 kHz

SWT 200 ms

Marker 1 [T1]
-85.95 dBm
996.240000000 MHZ

Span 200 kHz

Date: 10.JAN.2001 10:42:39

Fig.: 2.2.4-57 EQUAL CW CARRIERS
DISABLE CARRIERS

Any number of carriers can be switched off.
To switch off a carrier enter its carrier number. For 2K, counting is from 0 to 1704 and for 8K from 0 to
6816:

2K FFT mode:

Carrier 0 to 2047 with center carrier being 1024. Carriers 0 to 171 and 1877 to 2047 are always
switched off, i.e. carrier 172 is the first carrier that is switched on and corresponds to the carrier 0 of
counting from 0 to 1704.

Carriers set to zero First carrier Center carrier Last carrier Carriers set to zero

0to 171 172 1024 1876 1877 to 2047

= 0 852 1704 ==

8K FFT mode:

Carrier 0 to 8191 with the center carrier being 4096. Carriers 0 to 687 and 7505 to 8191 are always
switched off, i.e. carrier 688 is the first carrier that is switched on and corresponds to the carrier 0 of
counting from 0 to 6816.

Carriers set to zero First carrier Center carrier Last carrier Carriers set to zero

0 to 687 688 4096 7504 7505 to 8191

- 0 3408 6816 -

To switch off several consecutive carriers the first and the last carrier to be switched off has to be
entered separately using a hyphen (minus sign).

Another group of carriers or an individual carrier is separated from the previous entry by a dot. Entry is
made without any blanks. All combinations are possible.

The entry of carriers to be switched off is limited to 40 characters.

If a carrier which is not available is entered (e.g. carrier 2000 in FFT-MODE = 2K), the entry of the
carrier is ignored.

If carrier ranges which are partly available are entered (e.g. carriers 1000-2000 in FFT-MODE = 2K), the
entry of the non available carriers is ignored and 1000-1704 appears on the display instead.

All carriers are always activated on switching to the FFT mode.
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Examples:

e Carrier 1024, carriers from 1026 to 1030, carriers form 1201 to 1030 and carrier 1444 are to be
switched off:
1024.1026-1030.1201-1300.1444

e Carrier 555, carrier 557, carrier 559 and carriers from 1024 to 2000 are to be switched off:
555.557.559.1024-2000

Messages that may be displayed in the message window of the I/Q CODER menu (for non-hierarchical
and hierarchical coding):

Message Meaning Reason Remedy
After selection of the 1/Q CODER field, the
MODIEY Warnin Caused by a special setting which is not | F4 PRESET CODER softkey is offered. On
9 stipulated in the DVB-T standard. pressing the F4 - PRESET CODER key the
MODIFY message should disappear.
. With TS PARALLEL, check clock rate of
UNLOCKED Error Oscillator not locked MPEG2 transport stream.
WRONG INPUT Warnina/error Inout clock: error >50 pom With TS PARALLEL, check clock rate of
CLOCK 9 P ) PP MPEG2 transport stream.
NO CLK Error No input clock available ES;?:dwhether R e
NO DAT Error No input data available. ES;?:dwhether £ 2l Gl SR [
. With TS PARALLEL, check clock rate of
OVFLOW Error FIFO overflow in I/Q Coder MPEG? transport stream.
OVFLOW Error FIFO overflow in Input Interface izl dlloili izite ol 1P ECE Wilisfeiond
stream or useful data rate.
With TS PARALLEL, check clock rate of
UNFLOW Error FIFO underflow MPEG2 transport stream.
Frame error — no valid transport stream,
FRMERR Error the sync byte is not in the right place or | The set packet length may be incorrect.
is not available
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2.2.4.4.4 Description of Individual Menu Items
with Hierarchical Coding

General:

If separate settings can be made for the Low and High Priority path, e.g. the code rate, two columns will
be available: EDIT HIGH PRIO (High Priority path) and EDIT LOW PRIO (Low Priority path).

Settings made after the demultiplexer — after combining the two paths — are no longer separated by
columns.

INPUT SELECT

| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER ER TN | SPECIAL |

1-0 CODER EDIT (INFO) HP | EDIT CINFO) LP MEASURE HP | MEASURE LP
W INPUT SELECT = _sp SPI AUX

IMPUT DATA RATE wASI ] 7.466 MBit-/=[19.906 MBit s
USEFUL DATA RATE TS PARALLEL (MAX. 18.096257 MBit~-5)| 2.493 MBit-/s| 9.060 MBit-s
HMODE = | SPIEXT.CLOCK DATA
CODE RATE = | ASIEXT.CLOCK 3,4
USED EANDWIDTH = | TS PARALLEL AUX 143 MH=
FFT MDDE = | SPIAUX K
GUARD INTERVAL = 1-32
SPECIAL =

I | [E2=5TATUS [FA=PRESET CODER _|!

Fig.: 2.2.4-58 INPUT SELECT

The selectable inputs form 2 groups (MAIN and AUX). MAIN consists of TS PARALLEL, ASI, SPI, ASI
with external clock and SPI with external clock (if option input interface is not provided, MAIN only
consists of TS PARALLEL). The other group (AUX) consists of TS PARALLEL AUX and SPI AUX. (TS
PARALLEL = SPI without stuffing).

For the High Priority path, for example, one input of group MAIN is selected. Group AUX is then
automatically assigned to the Low Priority path.

If the selection is made for the Low Priority path, the other group is automatically assigned to the High
Priority path. The setting made last applies.

Clock locking:

The input of the group MAIN is mainly for clock locking. With TS PARALLEL selected, the internal clock
is directly locked to the supplied clock. With ASI and SPI selected, option INPUT INTERFACE
determines the clock. With SPI EXT. CLOCK and ASI EXT. CLOCK selected, the user has to supply a
clock which may not differ by more than £50 ppm from the nominal clock. This supplied clock is the
reference for the internal clock.

TS PARALLEL: synchronous parallel input in LVDS (Low Voltage Differential Signalling) format. For
interface see document DVB-PI-154. The associated 25-pin Sub-D connector is located on the rear
panel and labelled X60 TS PARALLEL.

When this input is selected the incoming data stream is not changed (no stuffing).

SPI: synchronous parallel input in LVDS (Low Voltage Differential Signalling) format. For interface see
document DVB-PI-154. The associated 25-pin Sub-D connector is located on the rear panel and
labelled X60 TS PARALLEL.

When this input is selected the incoming data stream is changed (stuffing and PCR correction). The
useful data rate supplied is filled up with null packets to the required data rate. The required value is
calculated and set automatically. The PCR (Program Clock Reference) value is also corrected.
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ASI: Asynchronous serial input. The BNC connector is located on the rear panel and labelled X40.3 (see
also sticker at rear).

With this input selected the incoming data stream is changed (stuffing and PCR correction). The
supplied useful data rate is filled up with null packets to required data rate. The required value is
calculated and set automatically. The PCR (Program Clock Reference) value is also corrected.

SPI EXT. CLOCK: synchronous parallel input in LVDS (Low Voltage Differential Signalling) format. The
interface is described in DVB-PI-154. The associated 25-pin Sub-D connector is located on the rear
panel and is labelled X60 TS PARALLEL.

With this input selected the data are read out by means of the external clock applied to BNC connector
X40.4 at the rear panel (see also sticker at rear ) and are passed on to the coder. The incoming data
stream is changed (stuffing and PCR correction). The supplied useful data rate is filled with null packets
to the required data rate. The applied clock may not differ by more than +50 ppm from the nominal
value. The PCR (Program Clock Reference) value is corrected.

ASI EXT. CLOCK: asynchronous serial input. The BNC connector is located on the rear panel and is
labelled X40.3 (see also sticker at rear).

With this input selected the data are read out by means of the external clock applied to BNC connector
X40.4 at the rear panel (see also sticker at rear) and are passed on to the coder. The incoming data
stream is changed (stuffing and PCR correction). The supplied useful data rate is filled with null packets
to the required data rate. The applied clock may not differ by more than +50 ppm from the nominal
value. The PCR (Program Clock Reference) value is corrected.

TS PARALLEL AUX: additional synchronous parallel input in LVDS (Low Voltage Differential Signalling)
format. For interface see document DVB-PI-154. The associated 25-pin Sub-D connector is provided at
the rear panel and labelled X61 TS PARALLEL AUX.

With this input selected, the incoming data stream is not changed (no stuffing).

SPI AUX: additional synchronous parallel input in LVDS (Low Voltage Differential Signalling) format. For
interface see document DVB-PI-154. The associated 25-pin Sub-D connector is provided at the rear
panel and labelled X61 TS PARALLEL AUX.

With this input selected, the incoming data stream is changed (stuffing and PCR correction). The
supplied useful data rate is filled up with null packets to the required data rate. The required value is
calculated and set automatically. The PCR (Program Clock Reference) value is corrected.
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| RF FREQUENCY | RF LEVEL | MODULATION 1/0 CODER AT | SPECIAL |

10 CODER EDIT (INFD) HP EDIT {INFD) LP MEASURE HP | HEASURE LP
*INPUT SELECT = | SPI AUX
IMPUT DATHA RATE 7.166 MBit.”s|19.906 MBit. =
USEFUL DATA RATE (MAX. 8.042781 MBit/s)|[(MAX. 18.096257 MBit-s)| 2.493 MBit/s| 9.069 MBit/s
MODE = DaTA DaThA
CODE RATE = 2/3 3.4
USED BANDWIDTH = 7.607143 HH=z
FFT MODE = 8K
GUARD INTERVAL = 1732
SPECIAL =
[ | [F2=5TATUS [FA=PRESET CODER | !

Fig.: 2.2.4-59 INPUT DATA RATE

In this line and with TS PARALLEL and TS PARALLEL AUX activated, the required (calculated) input
data rates are displayed on the left both in the High and Low Priority path columns. The measured input
data rates are displayed on the right in the corresponding column.

With TS PARALLEL selected as input, the data rate supplied externally via the parallel input must
correspond to the calculated required data rate (x50 ppm).

With TS PARALLEL AUX selected as input, the data rate supplied externally via the parallel input must
correspond to the calculated required data rate and must also be coupled with the data rate of the MAIN
group. Otherwise, the FIFO may become full or empty.

Note: If this clock of the AU input is not coupled to the clock of the MAIN group, select the SPI
AUX input for the AUX group as this clock coupling is then ensured by stuffing.

With SPI or ASI selected as input, the externally supplied data rate is automatically filled up to the
required value (stuffing). This is only possible if the useful data rate is less than the calculated required
data rate.

With SPI EXT. CLOCK or ASI EXT. CLOCK selected as input, the externally supplied clock has to
correspond with the calculated input data rate with an accuracy of £ 50 ppm.

With SPI AUX selected as input, the externally supplied data rate has to be filled up automatically to the
corresponding value (stuffing). This is only possible if the useful data rate is less than the calculated
required data rate.

If the errors of the externally supplied data rate are too high, the VCXO can no longer be tuned. The
FIFO indicates an overflow (OVFLOW - overflow in FIFO of coder) or underflow (UNFLOW - underflow
in FIFO of coder). If these messages occur they are displayed in the I/Q CODER field of the menu bar.

USEFUL DATA RATE

If the input interface option is built in, the incoming useful data rate is measured for the input of the
MAIN group. The useful data rate is the data rate without null packets. The incoming useful data rate is
displayed in [MBit/s] in the corresponding column on the right.

In any case, the useful data rate must be less than the calculated maximum useful data rate which is
displayed in the corresponding column on the left.

If the incoming useful data rate is less than the calculated (required) input data rate, the data stream is
filled up with null packets in the input interface option. The PCR (Program Clock Reference) values are
corrected.
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. 1000.000m4z| -30.0aem| DVB-T 64 =2 ]
| RF FREQUEMCY | RF LEVEL | MODULATION EFNEERA T | SPECIAL |

-0 CODER EDIT (INFO) HP EDIT (INFO) LP MEASURE HP | MEASURE LP
INPUT SELECT =Y eDATH SPI AU
INPUT DATA RATE MHULL TS PACKET 7.466 MBit/s|19.906 MBit~/ =
USEFUL DATHA RATE HULL PRES PACKET (MAX. 18.096257 MBit/s)| 2.493 MBit-/s| 9.066 MBit/ =
=MODE =| PRBS BEFDRE CONV. DATHA
CODE RATE =| PRBS AFTER CONV. 3.4
USED BANDWIDTH = |_PRES BEEFORE MAP. |43 MH=
FFT MODE = 8K
GUARD INTERVAL = 132
SPECIAL =
[ | [F2=5TATUS | [F3=PRESET... | [FA=PRESET CODER | !

Fig.: 2.2.4-60 MODE

One of the following modes for the High Priority and the Low Priority path can be selected with this
menu item:

DATA

PRBS BEFORE CONVOL.ENC.
PRBS AFTER CONVOL.ENC.
NULL TS PACKET

NULL PRBS PACKET

PRBS BEFORE MAP.

With DATA selected, the data of the externally supplied MPEG2 transport stream are used for
transmission. This mode is the normal mode.

With PRBS (Pseudo Random Bit Sequence) BEFORE CONVOL.ENC. selected, a pseudo random bit
sequence is transmitted instead of data. This is a 2%° 1 PRBS sequence which is described in CCITT
Recommendations O.151. The PRBS sequence is generated before the convolutional encoder .

If PRBS (Pseudo Random Bit Sequence) AFTER CONVOL.ENC. is selected, a PRBS sequence is
transmitted instead of data. This is a 2°> =1 PRBS sequence which is described in CCITT
Recommendations O.151. The PRBS sequence is generated after the convolutional encoder.

If NULL TS PACKET is selected, an internally generated test transport stream is transmitted. The test
transport stream NULL TS PACKET is described in the DVB Measurement Guidelines (ETR 290) and is
composed as follows:

47 (Hex) 1F (Hex) FF (Hex) 10 (Hex) — the remaining 184 bytes of the frame (=payload) are zeros (00
Hex).

If NULL PRBS PACKET is selected, an internally generated test transport stream is transmitted. The
test transport stream NULL PRBS PACKET is composed as follows:

47 (Hex) 1F (Hex) FF (Hex) 10 (Hex) — in the remaining 184 bytes of the frames (as payload) a PRBS
sequence (223 - 1 according to CCITT Recommendations 0.151) is continuously transmitted. The
PRBS is transmitted byte by byte (MSB first).

If PRBS BEFORE MAP (pseudo random bit sequenceg is selected, a random sequence is transmitted
instead of the data. The PRBS is either 2”2 — 1 or 2'°~ 1 (depending on the setting in the PRESET-
PRBS SEQUENCE menu) as described in ITU-T Recommendations O.151. The PRBS is generated by
a mapper (after the symbol interleaver).
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Note: If PRBS BEFORE MAP. is selected, the MODE for the HP and LP section is
set to PRBS BEFORE MAP. When the user then selects MODE = DATA for
one of the sections, the other one is also set to MODE = DATA.

Note: If only an MPEG?2 transport stream source is available, it can supply a path (Low or High
Priority path) via an input of the MAIN group. This also ensures clock locking to the data
source. The other path is automatically assigned to the input of the AUX group (TS
PARALLEL AUX, SPI AUX). For this path, NULL PRBS PACKET can now for example be
selected in the MODE menu. A valid transport stream is then transmitted in this path
without a second MPEG?2 transport stream source being required. NULL PRBS packets are
generated with the suitable data rate.

CODE RATE:

| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER ER TN | SPECIAL |

10 CODER EDIT (INFD) HP EDIT {INFD) LP MEASURE HP | HEASURE LP
INPUT SELECT =| 172 SPI U=
INPUT DATA RATE 7.466 MBit/s|19.906 MBit/ =
USEFUL DATA RATE 3.4 (MAX. 18.096257 MBit-s)| 2.508 MBit-s| 9.063 MBit- s
MODE =| 576 DaTA

»CODE RATE =| 278 3.4

USED BANDWIDTH = 7.607143 HH=z
FFT MODE = 8K
GUARD INTERVAL = 1732
SPECIAL =

[ | [F2=5TATUS [FA=PRESET CODER _|!

Fig.: 2.2.4-61 CODE RATE

The code rate of the convolutional encoder and puncturing for the High and Low Priority path can be
selected under this menu item. The settings are independent of each other.

The following code rates are possible: 1/2, 2/3, 3/4, 5/6, 7/8.

The convolutional encoder generates two output bits from an input bit. This doubling of the data rate
within the convolutional encoder can partly be cancelled in the following puncturing. Code rate 1/2
signifies that no puncturing takes place.

The following three menu items are identical to non-hierarchical coding:
USED BANDWIDTH

FFT MODE

GUARD INTERVAL
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SPECIAL

| RF FREQUENCY | RF LEVEL MODULATION 1/0 CODER AT | SPECIAL |

-0 CODER EDIT (INFO) HP EDIT (INFO) LP
INPUT SELECT =| PACKEET LEMGTH 188 PACKET LEMGTH 188
INPUT DATA RATE SCRAMBELER oM SCRAMBELER oM
USEFUL DATA RATE SYMC.BYTE INV. ODH SYMC.BYTE INV. ODH
MODE = | REED SDLOMOH oM REED SOLOMON oM
CODE RATE = | COHVY.INTERL. oM COMV. INTERL. oM
USED BANDWIDTH = BIT IMTERL . 0OH
FFT MODE = SYMBOL INTERL. O
GUARD INTERVAL = TPS RES. STATE OFF
FSPECIAL = TPS RES. (HEX) o000 Lt .
EDIT CARRIERS = :
[ | [F2=5TATUS [FA=PRESET CODER |

Fig.: 2.2.4-62 SPECIAL

All settings performed in the Special menu violate the normal operating state and therefore result in the
message MODIFY which is displayed in the I/Q CODER window. All special settings can be cancelled
by pressing the F4 - PRESET CODER key.

PACKET LENGTH

The frame length of the MPEG2 transport stream can be modified from 188 to 204 bytes.

Note: The DVALID signal at the TS PARALLEL and SPI input is not evaluated.
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SCRAMBLER

The energy dispersal (scrambler) can be switched off individually for the High and Low Priority paths.
The sync word inversion (47 (Hex) -> B8 (Hex) are retained for the first of every 8 MPEG2 transport
stream frames.

SYNC BYTE INV

The sync word inversion (47 (Hex) -> B8 (Hex)), which is normally performed for each first of 8 MPEG2
frames, can be switched off separately for the High and Low Priority paths.

REED-SOLOMON

The Reed-Solomon encoder can be switched off separately for the two paths. This means that the first
188 bytes of the transport stream are transmitted in the same way as if the Reed-Solomon encoder
were switched on. If a transport stream with a frame length of 188 bytes is supplied, 16 bytes will be
added so that each frame consists of 204 bytes. With a packet length of 204 the frame length is 204
bytes. If the Reed-Solomon encoder is switched off, the bytes remain unchanged with a frame length of
204 bytes. With 188 bytes, undefined bytes are added.

If Reed-Solomon-encoded data streams are to be handled, such data streams must already be
scrambled according to standard and sync word inversion must also be performed according to
standard since the order is as follows: first scrambler, then sync word inversion and finally the Reed-
Solomon encoder. The scrambler and sync word inversion then have to be switched off in the coder.

CONV. INTERL.

The convolutional interleaver can be switched off separately for the High and Low Priority paths.
Incoming data are transmitted unchanged.

The following items in the Special menu are identical to non-hierarchical coding:
BIT INTERL.

SYMBOL INTERL.

TPS
CELL ID(HEX)
TPS RES.STATE
TPS RES.(HEX)
EDIT CARRIERS

MOD.DATA CARR.
MOD.PILOT CARR.
MOD.TPS CARR.
DATA CARRIERS
PILOT CARRIERS
TPS CARRIERS
DISABLE CARRIERS
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2.24.5 ITU-T J.83/B

RF FREQUEMCY RF LEVEL MODULATION SYMBOLRATE [ c/H [FADING

1000.000 miz| -30.0aem|J.83 /B 2560AM| 5.361 msums| OFF |OFF

| RF FREQUENCY | RF LEVEL MODULATION 170 CODER _ | SESLEINE | SPECIAL |
MODULATION ITU-T J.83/B EDIT
DUE-S OPSK e | UM > 256
DUB-C QAM od I NORMAL
DUE—T COFDM % | 1-0PHASE ERROR > 0.0 DEG

*ITU-T J.83/B | CARRIER SUPPRESSIDN > 0.0 %

ATSC USB 3| 170AMPL.IMBALANCE > 0.0 %
1”0 EXTERNAL =| HoisE =
a = | FADING >
AN E RN L = | CW/MODULATION HOD. R :

I | [F2=5TATUS | [FA=PRESET ALL !

Fig.: 2.2.4-63 ITU-T J.83/B

After selecting ITU-T J.83/B in the modulation menu, the settings for the ITU-T J.83/B coder can be
made in the I/Q CODER menu.

RF FREQUEMCY RF LEVEL MODULATION SYMBOLRATE [ c/H [FADING

1000.000miz| -30.0a8m|J.83/B 640AM | 5.057 msums| OFF |OFF

| RF FREQUENCY | RF LEVEL | MODULATION

P R g Ry | SPECIAL |
-0 CODER EDIT (INFO} MEASURE
INPUT SELECT = Asl
INPUT DATA RATE 26.971 MBit/s
USEFUL DATA RATE (MAY. 26.970 HBit/5) 13.401 MBit~s
»SYHMEOL RATE E3l H.057 H5umss
MODE = DATA
ROLL OFF = 0.18
INTERLEAVER HODE = | (128,13 (D001 ,LEVEL1+2)
SPEEIHL é, ..............
[ | [E2=5TATUS | [E3=PRESET... | [FA=PRESET CODER__] !

Fig.: 2.2.4-64 I/Q CODER menu

The settings for J.83/B modulation and those for the 1/Q modulator have been made in the modulation
menu (see 2.2.3.1.5).

2.2.4.51 Coding

Input:

The coder expects MPEG-2 transport stream packets as the input signal. The coder has a parallel
MPEG-2 transport stream input in LVDS format. The signal packet sync has to be present if the coder is
to synchronize to the input signal. The parallel input connector (25-contact SUB-D) is located at the rear
of the test transmitter. It is labelled "X60 TS PARALLEL". The input data rate is fixed at
26.97035 Mbit/s. The coder will tolerate a deviation of £10 % from this data rate.

Since the Input Interface option is always fitted for J.83/B, another MPEG2 transport stream input can
be selected as well (ASI, SPI, ASI with external clock, SPI with external clock) The appropriate data
rates are generated by the input interface - even if a lower or higher data rate is applied to the input.

If no data are applied to the input of the J.83/B coder, this is indicated NO DAT is displayed in the 1/Q
CODER field (the clock is always provided by the input interface).

Coding and error control meet the ITU-T J.83/B specification.
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Synchronization to MPEG-2 transport stream

The data input signal is searched for the sync word 0 x 47. If it is found, a check is made to determine
whether the packet sync appears again after 188 bytes. If this is the case without any interruptions for a
specific number of times, the coder can synchronize to the input data.

Checksum generator:

The sync byte 47h ahead of the MPEG data stream is replaced by a checksum calculated from the
preceding 187 bytes.

The data are then buffered in a RAM. Data are written into this RAM at the incoming byte clock of the
transport stream of 3.371 MHz with 64 QAM or 4.851 MHz with 256 QAM. It is read at the
J.83/B-specific clock of 3.792 MHz with 64 QAM or 5.361 MHz with 256 QAM. The higher clock
frequency of the J.83/B coding for reading the RAMs is obtained by the Reed-Solomon encoder adding
6 symbols per FEC frame (forward error correction), by inserting 42 trailer bits with 64 QAM or 40 trailer
bits with 256 QAM as well as by puncturing in the trellis coder.

Conversion of data from eight- to seven-bit width:

The J.83/B coder uses symbols that are seven bits wide (see QAM symbols 64 QAM with six bits and
256 QAM with eight bits). Conversion is performed after reading data from the RAM.

Reed-Solomon encoder:

A Reed-Solomon encoder (128, 122, t = 6) follows. Six parity symbols are inserted after every 122
symbols. These 128 symbols represent a Reed-Solomon block. This applies to 64 QAM as well as to

256 QAM. The first 122 symbols remain unchanged. The code redundancy allows correction of up to
three errored symbols within a Reed-Solomon block.

Interleaver:

The ITU-T J.83/B specification stipulates twelve different possibilities for the interleaver. Interleaver
depth | and base delay J are both varied.

The following interleaver modes can be set and are identified with the four-bit wide control word.

Control word | Interleaver depth | Base delay J

0000 or 0001 128 1
0010 128 2
0011 64 2
0100 128 3
0101 32 4
0110 128 4
0111 16 8
1000 128 5
1001 8 16
1010 128 6
1100 128 7
1110 128 8

Interleaving thus provides a protection against interferers with a duration of up to 759 ps.

The trailer contains the information about the interleaver mode for the receiver.
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Randomizer

The incoming data are scrambled in the randomizer. This means a uniform distribution of spectrum
components within the 6 MHz channel. The randomizer XORs the data stream with a 3-bit PRBS
sequence (pseudo random binary sequence). The generator polynomial for this sequence is:

fix)= X3+ X+ 0o

where:

o fal+1=0

The randomizer is reinitialized after each FEC frame of 60 Reed-Solomon blocks with 64 QAM as well
as 88 Reed-Solomon blocks with 256 QAM.

Trellis coder with 64 QAM

The input data stream of the trellis coder is divided into trellis groups of 28 bits each. A 6-bit wide QAM
symbol is available at the coder output. Four of the six bits are directly taken from the input. The
remaining two bits run through a differential precoder that determines the modifications of the quadrant.
The two bits are then taken to the binary convolutional coder that contains puncturing. Four bits at the
input yield five bits at the output. Thus, the whole trellis coder generates 30 output bits from 28 input
bits with 64 QAM. The two puncturing bits appear in every fifth QAM symbol. The trailer at the end of
each FEC frame is processed in the trellis coder like normal data symbols with 64 QAM.

Trellis coder with 256 QAM

The input data stream of the trellis coder for 256 QAM is divided into trellis groups of 38 bits each. An 8-
bit wide QAM symbol is available at the coder output. Six of the eight bits are directly taken from the
input. The remaining two bits run through a differential precoder that determines the modifications of the
quadrant. The two bits are then taken to the binary convolutional coder that contains puncturing. Four
bits at the input yield five bits at the output. Thus, the whole trellis coder generates 40 output bits from
38 input bits with 256 QAM. The two puncturing bits appear in every fifth QAM symbol.

In contrast to 64 QAM, the output symbols are divided into non-sync ftrellis groups and sync ftrellis
groups. A FEC frame consists of 88 Reed-Solomon blocks with 128 symbols each. At its end there is a
trailer with 40 bits in length. Puncturing produces 2076 trellis groups with 40 bits per FEC frame. The
trailer is inserted in the last five trellis groups, i.e. eight bits per trellis group.

Mapper

The output symbols from the mapper represent the addressing for the look-up table. They generate a 6-
bit constellation symbol with 64 QAM and an 8-bit one with 256 QAM. These symbols are applied to the
modulator. The roll off is set to 0.18 with 64 QAM and to 0.12 with 256 QAM.

Note: If a setting that differs from the standard coding procedure is made, the MODIFY warning
is displayed in the I/Q coder field.

By pressing the PRESET CODER (F4) key, any non-standard setting is replaced by the standard
setting.

The user is warned in the same field if no input data are applied: NO DAT.

If no valid MPEG2 transport stream is applied, the following warning is displayed: FRMERR (frame
error).
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Overview of warnings in the 1/Q CODER menu field:

NO DAT: No data stream is present

FRMERR: No valid transport stream or wrong packet length

UNLOCK: Error, PLL of oscillators not locked, data rate at coder input deviates by more than 10 %
MODIFY: A setting in the coder is non-standard

OVFLOW: The clock rate of the MPEG2 transport stream or the useful data rate is too high

The currently set status can be called by pressing the STATUS (F2) key. The status display is
described after the menu items and their settings.

If modulation menu J.83/B is selected, the settings for the J.83/B coder can be set in the /Q CODER
menu.

The settings for the J.83/B modulation mode and for the I/Q modulator have already been made in the
modulation menu (see 2.2.3.1.5).

2072.5724.02 22478 E-11



SFQ Menu Operation

2.2.4.5.2 Description of Menu Items

INPUT SELECT

_ 1000.000 MHz| —30.0aem|J. B3 7B 2560AAM

| RF FREQUEMCY | RF LEVEL | MODULATION EFNEERA T | SPECIAL |
170 CODER IHPUT SELECT

*IMPUT SELECT =

INPUT DATA RATE 5Pl
USEFUL DATA RATE
SYMBOL RATE = 1" T5 PARALLEL
MODE =1l sPIEXT. cLOCK
ROLL OFF = 1| asIEXT. cLOCK
INTERLEAVER HODE = =
SPE[:I“L #. .....................................

[ | [F2=5TATUS [FA=PRESET CODER | !

Fig.: 2.2.4-65 INPUT SELECT

For coding to J.83/B, TS PARALLEL ASI, SPI, ASI with external clock and SPI with external clock can
be selected as data inputs.

For the TS-PARALLEL input, the data source has to be set to the required input data rate of the coder.
A deviation of up to £10 % is accepted but displayed on the coder by the message MODIFY.

Clocking:

With TS PARALLEL, the internal clock locks onto the supplied clock. The data rate may deviate by max.
10 % from the standard data rate of 26.97035 Mbit/s with 64 QAM and 38.81070 Mbit/s with 256 QAM.
If the ASI or SPI inputs are selected using the input interface, the input interface determines the clock.
With SPI EXT. CLOCK and ASI EXT. CLOCK, the clock has to be externally applied and may deviate
by max. £10 % from the nominal clock. The applied clock then represents the reference for the internal
clock. The user can read the nominal clock rate from the USEFUL DATARATE display. The external
clock is fed to connector X40.4 (labelled TS CLOCK EXT).

TS PARALLEL: Synchronous, parallel input in LVDS (low voltage differential signalling) format. The
interface is described in document DVB-PI-154. The associated 25-contact trapezoidal connector is on
the rear of the unit and labelled X60 TS PARALLEL.

On selecting this input, the incoming data stream is not modified (no stuffing).

SPI: Synchronous, parallel input in LVDS (low voltage differential signalling) format. The interface is
described in document DVB-PI-154. The associated 25-contact trapezoidal connector is on the rear of
the unit and labelled X60 TS PARALLEL.

On selecting this input, the incoming data stream is modified (stuffing and PCR correction). The applied
useful data rate is filled with null packets up to the required data rate. The required value is
automatically calculated and set. The PCR (program clock reference) value is also corrected.
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ASI: Asynchronous, serial input. The BNC connector is on the rear of the unit and labelled X40.3 (see
adhesive label on rear panel).

On selecting this input, the incoming data stream is modified (stuffing and PCR correction). The applied
useful data rate is filled with null packets up to the required data rate. The required value is
automatically calculated and set. The PCR (program clock reference) value is corrected.

SPI EXT. CLOC: Synchronous, parallel input in LVDS (low voltage differential signalling) format. The
interface is described in document DVB-PI-154. The associated 25-contact trapezoidal connector is on
the rear of the unit and labelled X60 TS PARALLEL.

On selecting this input, the data are read out with the external clock applied to rear-panel BNC
connector X40.4 (see adhesive label on rear panel) and transferred to the coder. The incoming data
stream is modified (stuffing and PCR correction). The applied useful data rate is filled with null packets
up to the required data rate. The applied clock may deviate from the required value by max. £10 %. The
PCR PCR (program clock reference) value is corrected.

ASI EXT. CLOCK: Asynchronous, serial input. The BNC connector is on the rear of the unit and is
labelled X40.3 (see adhesive label on rear panel).

On selecting this input, the data are read out with the external clock applied to rear-panel BNC
connector X40.4 (see adhesive label on rear panel) and transferred to the coder. The incoming data
stream is modified (stuffing and PCR correction). The applied useful data rate is filled with null packets
up to the required data rate. The applied clock may deviate from the required value by max. £10 %. The
PCR (program clock reference) value is corrected.
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| RF FREQUEMCY | RF LEVEL | MODULATION

EFNEERA T | SPECIAL |
170 CODER EDIT (INFO} MEASURE
INPUT SELECT = ASI
INPUT DATA RATE 26.971 MBit/=
USEFUL DATHA RATE (MAY. 26.970 HBit/5) 13.401 MBit~s
»SYMBOL RATE 9l HE.057 MSym/s
MODE = DATA
ROLL OFF = 018 L9 o0cocooocoo0ao oo ..
INTERLEAVER MODE = | (128, 1) (D001 ,LEVEL1+2)
SPECIAL =1 T
[ | [F2=5TATUS | [F3=PRESET... | [FA=PRESET CODER__| !

Fig.: 2.2.4-66 INPUT DATA RATE

With TS PARALLEL, two values are displayed in this line.

The left-hand value represents the required calculated input data rate, which has to be supplied to
ensure that the nominal data rate is correct for current settings. The measured input data rate in [Mbit/s]
is displayed on the right-hand side.

The data rate, which is externally applied via the parallel input, may deviate by max. +10 % from the
nominal data rate of 26.97037 Mbit/s with 64 QAM or 38.81070 Mbit/s with 256 QAM. A higher deviation
produces the UNLOCKED message and indicates a problem with the internal PLL.

Whereas the SFQ does not evaluate the DVALID signal is not evaluated in the TS PARALLEL mode,
i.e. partial transport streams are not supported, only the data where DVALID = 1 are valid in the SPI
mode (see 2.2.4.5 Input Interface).

USEFUL DATA RATE
The payload of the data stream is measured, i.e. the null packets are ignored.

SYMBOL RATE

The symbol rate can be set to within £10 % of the nominal symbol rate if the Input Interface option is
fitted. The input interface inserts the required null packets.

The relationship between the symbol rate and the data rate is as follows for J.83/B:

In the case of 64 QAM, a FEC frame consists of 60 Reed-Solomon blocks of 122 symbols each and 6
Reed-Solomon parity symbol segments. A trailer of 42 bits in length is appended to each FEC frame.

In the case of 256 QAM, a FEC frame consists of 88 Reed-Solomon blocks of 122 symbols each and 6
Reed-Solomon parity symbol segments. A trailer of 40 bits in length is appended to each FEC frame.
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The following symbol rate is therefore obtained for 64 QAM:

Symbol rate {QAM—Symb] =TS DATA RATE {b“] #
S S

(60RS_blocks/FEC*128*7bit/RS _block +42bit/FEC)| 30,1, QAM _symb
(122*7bit/RS _block * 60RS _blocks/FEC) 28 6 bit
The symbol rate for 256 QAM is calculated as follows:

Symbol rate {QAM—Symb] =TS DATA RATE {b“] #
S S

(88RS_blocks/FEC #128* 7bit/RS _block +40bit/ FEC)| 40,1, 0AM _symb
(122*7bit/RS _block *88RS _blocks/FEC) 38 8 bit

This results in a QAM symbol rate of 5.056941 Msymb/s with 64 QAM and of
5.360537 Msymb/s with 256 QAM.
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| RF FREQUENCY | RF LEVEL | MODULATION A | SPECIAL |
10 CODER MODE
IHPUT SELECT =
INPUT DATA RATE
USEFUL DATA RATE
SYMEOL RATE B |=DATA

»MODE = | "HULL TS PACKET
ROLL OFF = || NULL PRBS PACKET
INTERLEAVER MODE = SYMCPRBS .
PRBS BEFORE TRELLIS

SPECIAL = || PRES AFTER TRELLIS

[ | [F2=5TATUS | [E3=PRESET... | [FA=PRESET CODER__] !

Fig.: 2.2.4-67 MODE

64QAM, 256 QAM:
With this menu item, six different possibilities can be selected. These are:

DATA

NULL TS PACKET

NULL PRBS PACKET
SYNC PRBS

PRBS BEFORE TRELLIS
PRBS AFTER TRELLIS

DATA: If DATA is selected, the data of the external MPEG2 transport stream are used for transmission.
This is the normal mode.

NULL TS PACKETS: An internally generated test transport stream with the following structure is
transmitted:

47 (HEX), 1F (HEX), FF (HEX), 10 (HEX) — the remaining 184 bytes of the frame (= payload) are nulls
(00 HEX).

NULL PRBS PACKET: An internally generated test transport stream is transmitted. The test transport
stream has the following structure:

47 (HEX) 1F gHEX FF (HEX), 10 (HEX) — in the remaining 184 bytes of the frame (= payload) a PRBS
sequence (21 or 2", depending on the setting in the PRESET PRBS SEQUENCE menu, in line
with ITU-T Recommendatlons 0.151, pseudo random binary sequence) is continuously transmitted.
The PRBS is transmitted byte by byte (MSB first).

SYNC PRBS: An internally generated test transport stream is transmitted. The test transport stream
has the following structure:

47 (HEX) — in the remaining 187 bytes of the frame (= payload) a PRBS sequence (2°-1 or 2'°—1,
depending on the setting in the PRESET PRBS SEQUENCE menu, in line with ITU-T
Recommendations 0.151, pseudo random binary sequence) is continuously transmitted. The PRBS is
transmitted byte by byte (MSB first).

PRBS BEFORE TRELLIS: A PRBS sequence (2°° —1 or 2'°-1, depending on the setting in the
PRESET PRBS SEQUENCE menu, in line with ITU-T Recommendations 0.151, pseudo random binary
sequence) which ignores any headers is transmitted. It is fed in ahead of the trellis coder.

PRBS AFTER TRELLIS: A PRBS sequence (2*° -1 or 2'°~1, depending on the setting in the PRESET
PRBS SEQUENCE menu, in line with ITU-T Recommendations O.151, pseudo random binary
sequence) which ignores any headers is transmitted. The PRBS sequence is fed in after the trellis
coder at the QAM symbol clock.
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Note: If TS PARALLEL is selected as the input, the externally applied clock is transferred to the
coder. If the NULL TS PACKET, NULL PRBS PACKET, SYNC PRBS, PRBS BEFORE
TRELLIS or PRBS AFTER TRELLIS mode is selected, the clock input interface is used.
ROLL OFF

The roll-off factor cannot be set by the user and is internally set in accordance with the selected mode.

The roll-off factor is 0.18 with 64 QAM and 0.12 with 256 QAM.

INTERLEAVER MODE
I RF FREQUEMCY

1000.000 MHz

RF LEUEL MODULATION SYMBOLRATE [ c/H [FADING

| -30.06m|J.83/B 640AM | 5.057 msum=| OFF_|OFF

1-Q Cﬂi[_IER
A A

LN LT

| SPECIAL

| RF FREQUENCY | RF LEVEL | MODULATION
170 CODER {i,d3 __ (CTRL WORD)
IHPUT SELECT =Y (128, 1) (D001,LEVEL]+2)
INPUT DATA RATE (64, 2) (0011,LEVUEL2)
USEFUL DATA RATE (32, 4) (0101,LEVEL2)
SYMEOL RATE =lc16,8 (0111,LEVEL2)
MODE = |(8.16) (1001,LEVELZ)
ROLL OFF E N W D L -
MIMTERLEAVER MHODE = = | vrerr  cwvars crpoross
P o D -
SPECIAL = | (128, 1) (DDOD,LEVEL1+2)
(128, 2) (0010,LEVEL2)
[ | [F2=5TATUS
Fig.: 2.2.4-68 Interleaver mode

With J.83/B, 13 different interleaver modes can be set, which are displayed under INTERLEAVER
MODE. Mode 128,1 is displayed twice with CRTL WORD 0000 and 001 in line with specification ITU-T

J.83/B. The selected CTRL WORD is transferred to the receiver in the trailer.

RF FREQUEMCY

1000.000 mH=z

RF LEUEL MODULATION SYMBOLRATE [ C/H [FaDING

| -30.00em| J.83/B 640AM | 5.057 msumz| OFF |OFF

| RF FREQUENCY | RF LEVEL
10 CODER (i,33 __ (CTRL WORD)
INPUT SELECT = e L ol L bV

INPUT DATH RATE
USEFUL DATA RATE

.t P L
(128, 1) (000D0,LEVEL1+2)

[FA=PRESET CODER _|!

| HODULATION 10 CODER AN |

SPECIAL

SYMBOL RATE = | (128, 2) (DO10,LEVEL2)
MODE = | (128, 3) (D100,LEVEL2)
ROLL OFF =] (128, 4) (D110,LEVELZ)
*INTERLEAVER MODE = | (128, 5) (1000,LEUELZ2)
(128, 63 {1010,LEVEL2)
SPECIAL = | (128, 73 (1100,LEVELZ) )
(128, 8) (1110,LEVELZ) )
[ F2=5TATUS
Fig.: 2.2.4-69 Mode 128,1
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The following interleaver modes can be set:

CTRL WORD Interleaver depth | Base delay J Level

(4 Bit) (number of tabs) y
0001 128 1 1and 2
0011 64 2 2
0101 32 4 2
0111 16 8 2
1001 8 16 2

Reserved
1A (cannot be set)

Reserved
(e (cannot be set)

Reserved
(L (cannot be set)
0000 128 1 1and 2
0010 128 2 2
0100 128 3 2
0110 128 4 2
1000 128 5 2
1010 128 6 2
1100 128 7 2
1110 128 8 2

2072.5724.02 E-11

2.2.4.85




Menu Operation SFQ

SPECIAL

| RF FREQUENCY | RF LEVEL | MODULATION 170 CODER ER TN | SPECIAL |
A A
10 CODER SPECIAL
IHPUT SELECT =

INPUT DATA RATE
USEFUL DATA RATE

sv"BDL RHTE # ........................................
MODE =
ROLL OFF =9 | R&NDOMIZER 3]
INTERLEAVER HODE @ = REED SOLOMON [1]7] . L.
e e T R .
»SPECIAL =
[ | [E2=5TATUS | [E3=PRESET... | [FA=PRESET CODER__] !

Fig.: 2.2.4-70 SPECIAL

All settings in the Special menu violate the normal operating mode and therefore cause the MODIFY
message to be displayed in the 1/Q CODER window. All special settings can be cancelled by pressing
the F4-PRESET CODER key.

RANDOMIZER

Scrambling for energy dispersal can be switched off. Data go through the randomizer and are passed
on unaltered to the trellis coder.

REED SOLOMON

The Reed-Solomon encoder can be switched off. Nulls are inserted instead of the six correction
symbols.

INTERLEAVER
The interleaver can be switched off. The incoming data are passed on unaltered to the randomizer.
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2246 ATSC8VSB

| RF FREQUENCY | RF LEVEL MODULATION 10 CODER | AL RN | SPECIAL |

HODULATION ATSC USE EDIT
DUE-5 OPSK > SUSE
DUE-C 0AM =1 1o HORMAL
DUB-T COFOM = | 10 PHASE ERROR > 0.0 DEG
ITU-T J.83-B % | CARRIER SUPPRESSION = 0.0 ¥
*ATSC USE | 1“0AMPL. IMBALAHNCE - 0.0 ¥

10 EXTERMAL | HOISE =
o £ FADING = Pe e g
et Ll O o o v = CW-"HMODULATIOHN : © HMOD.

[ | [F2=5TATUS [FA=PRESET ALL | ¥

Fig.: 2.2.4-71 ATSC 8VSB

If ATSC VSB is selected in the modulation menu, the settings for the ATSC 8VSB coder can be set in
the 1/Q CODER menu.

| RF FREQUENCY | RF LEVEL | MODULATION 10 CODER TR | SPECIAL |

10 CODER EDIT {INFO) MEASURE
INPUT SELECT asl
INPUT DATA RATE 19.906 MBit/=
USEFUL DATA RATE (MAX. 19.293 MBit/s) 9.064 MBit/=s
SYMBOL RATE 3> 10.762 MSym/ s
MODE = DATA
ROLL OFF = 0.115
SPECIRL # e .
[ | [F2=5TATUS [FA=PRESET CODER | !

Fig.: 2.2.4-72 I/Q CODER menu

The settings for the modulation mode 8VSB and the settings for the 1/Q modulator have already been
made in the modulation menu (see 2.2.3.1.4).

2.24.6.1 Coding

Input:

The coder is expecting MPEG2 transport stream packets as the input signal. The coder has a parallel
MPEG?2 transport stream input in LVDS format. The signal packet sync has to be present, if the coder is
to synchronize onto the input signal. The connector for the parallel input (25-pole SUB-D) is located at
the rear of the test transmitter. It is labelled “X60 TS PARALLEL”. The input data rate is fixed at
19.392658 Mbit/. The coder will tolerate a variation of 10 % in this data rate.

If the Input Interface option is fitted, another MPEG2 transport stream input can be selected (ASI, SPI,
SMPTE, ASI with external clock, SPI with external clock, SMPTE with external clock). The
corresponding data rates are generated by the input interface - even if a lower or higher data rate is
applied to the input.

If no data are applied to the input of the VSB coder, this is indicated in the I/Q CODER field with NO
DAT or NO CLK.

Coding and error control meet the specification Doc. A/53.
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Synchronization to the MPEG2 transport stream

The data input signal is searched for sync word 0 x 47. If it is found, a check is made to determine
whether the packet sync appears again after 188 bytes. If this occurs at a certain repetition rate without
any interruptions, the coder can synchronize onto the input data.

The data are then buffered in a RAM. The incoming byte clock of the transport stream with a rate of
2.424 MHz is written to this RAM. The data are read with the VSB-specific clock with a rate of 2.696
MHz. The clock frequency for VSB coding is higher because the Reed-Solomon encoder adds 20 bytes
and 208 field sync bytes are inserted every 313 segments.

Randomizer

The incoming data are scrambled in the randomizer. The randomizer XORs the data stream with a 16-
bit PRBS sequence (Pseudo Random Binary Sequence). The generating polynomial for this sequence
is:

G(16) = X+ XP+ X+ X"+ X + X+ X2+ X +1

The each register is reinitialized with 0x180 after each field sync.

This corresponds to the registers X'¢, X'®, X™ X' X° and X? . The sync word 0x47, the 208 bytes of
the field sync and the 20 zeros for the Reed-Solomon bytes that follow are not involved. The
randomizer, therefore, provides a balanced, flat spectrum for even long data sequences.

Reed-Solomon encoder

A Reed-Solomon encoder (207, 187, t = 20) follows. The zeros added beforehand are replaced by 20
Reed-Solomon bytes. The first 188 bytes remain unchanged. The code redundancy allows correction of
up to 10 errored bytes within a frame (segment).

Convolutional interleaver

The convolutional interleaver with an interleaver depth of 1I=52 and a basic delay of M=4, delays the
incoming data by different values. The sync bytes are always transferred in the "0" branch, i.e. without
any delay. The positions of the sync segment and the 208 bytes of the field sync are not changed. The
advantage of this is that longer transmission errors are distributed among many minor errors and so can
be corrected by the Reed-Solomon decoder.

Trellis coder and mapper

The transition from bytes to symbols takes place in the trellis coder. Four symbols are assigned per
byte. Each symbol comprises 3 bits, i.e. a further bit is added to each dibit.

A cascade of twelve, identical trellis coders are under multiplexer and demultiplexer control, this again
corresponding to an interleaver function.

The symbol rate is then defined as 10.7622 Msymbols/s for the two operating modes. This corresponds
to the quadruple 8VSB byte clock.

In the mapper, the corresponding amplitude stages are assigned to the various bit combinations.

Addition of Segment Sync and Field Sync

The packet syncs at the beginning of each segment are replaced by 4 symbols which represent the
data segment sync.

Every 312 segments are followed by the 208 bytes of the segment sync. The segment sync comprises
training sequences for the receiver, the VSB mode information as well as the last symboils of the last
segment.

Pulse filtering for VSB is permanently set to a roll-off of R=0.1152.

Note: If the selected setting deviates from the standard coding procedure, in the field I/Q CODER
the warning MODIFY appears in the menu.
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If a setting that differs from the standard coding procedure is made, the MODIFY warning is displayed in
the menu bar for the 1/Q coder field. By pressing the PRESET CODER (F4) key, any non-standard
setting is replaced by the standard setting.

The user is warned in the same field if no input data are applied: NO DAT or if the input clock is
missing: NO CLK.

If no valid MPEG2 transport stream is applied, the following warning is displayed: FRMERR (frame
error).

Overview of warnings in the I/Q CODER field of the menu bar:

NO CLK:  no clock

NO DAT: no data stream

FRMERR: no valid transport stream available or the packet length is incorrect

UNLOCK: error, PLL of oscillators not locked, data rate deviation of more than 10 % at coder input
MODIFY: a coder setting is non-standard

OVFLOW: the clock rate of the MPEG2 transport or the useful data rate is too high

The currently set status can be called by pressing the STATUS (F2) key. Status display information is
described after the submenu items and their settings.

If ATSC VSB is selected in the MODULATION menu, the settings for the ATSC VSB coder can be
made in the I/Q CODER.

The settings concerning the modulation mode 8VSB as well as the settings of the 1/Q modulator have
already been made in the MODULATION menu (see 2.2.3.2).
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2.2.4.6.2 Description of Menu Items

INPUT SELECT

| 212.802 mu=
| RF FREQUEMCY | RF LEVEL | MODULATION 10 CODER RSN | SPECIAL |
1-0 CODER INPUT SELECT
*IMPUT SELECT =
INPUT DATA RATE SPI
USEFUL DATA RATE Asl
SYMBOL RATE *T5 PARALLEL
MODE = || SPI EXT. CLOCK
ROLL OFF = || as1EXT.cCLOCK
SMPTE
SMPTE EXT. CLOCK
SPECIAL >

[ | [F2=sTATUS [FA=PRESET CODER |
Fig.: 2.2.4-73 INPUT SELECT

Depending on whether the Input Interface option is fitted, either only TS PARALLEL (no input interface)
or the ASI, SPI, ASI inputs with external clock and SPI with external clock can be selected.

Clock locking:

With TS PARALLEL, the internal clock locks directly onto the supplied clock. The data rate may deviate
by max. 10% from the nominal data rate of 19.392658 Mbit/s.

If the ASI or SPI inputs are selected with the input interface fitted, the input interface determines the
clock.

With the SPI EXT. CLOCK, ASI EXT. CLOCK and SMPTE EXT. CLOCK, the clock has to be externally
applied and may deviate by max. £10% from the nominal clock. The applied clock then represents the
reference for the internal clock. The user can read off the nominal clock rate from USEFUL DATA
RATE. The external clock is fed in at connector X40.4 (labelled TS CLOCK EXT).

TS PARALLEL: synchronous parallel input in LVDS (low voltage differential signalling) format. This
interface is defined in the DVB-PI-154 document. The associated 25-contact Sub-D connector is
located on the rear panel and labelled X60 TS PARALLEL.

With this input selected the incoming data stream remains unchanged (no stuffing function).

SPI: synchronous parallel input in LVDS (low voltage differential signalling) format. This interface is
defined in the DVB-PI-154 document. The associated 25-contact Sub-D connector is located on the
rear panel and labelled X60 TS PARALLEL.

With this input selected the incoming data stream is changed (stuffing and PCR correction). The
supplied useful data rate is filled up with null packets to the required data rate. The required value is
calculated and set automatically. The PCR ( Program Clock Reference) value is also corrected.

ASI: asynchronous serial input. This BNC connector is located on the rear panel and labelled X40.3
(see also sticker on the rear).

With this input selected the incoming data stream is changed (stuffing and PCR correction). The
supplied useful data rate is filled up with null packets to the required data rate. The required value is
calculated and set automatically. The PCR ( Program Clock Reference) value is also corrected.
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SPI EXT. CLOCK: synchronous parallel input in LVDS (low voltage differential signalling) format. This
interface is defined in the DVB-PI-154 document. The associated 25-contact Sub-D connector is
located on the rear panel and labelled X60 TS PARALLEL.

With this input selected, data are read out with the external clock applied to the BNC connector X40.4 at
the rear panel (see also sticker on the rear) and fed to the coder. The incoming data stream is changed
(stuffing and PCR correction). The supplied useful data rate is filled up with null packets to the required
data rate. The applied clock may not deviate by more than £10% from the nominal value. The PCR
(Program Clock Reference) value is corrected.

ASI EXT. CLOCK: asynchronous serial input. The BNC connector is located on the rear panel and
labelled X40.3 (see also sticker on rear panel).

With this input selected, data are read out with the external clock applied to the BNC connector X40.4 at
the rear panel (see also sticker on the rear) and fed to the coder. The incoming data stream is changed
(stuffing and PCR correction). The supplied useful data rate is filled up with null packets to the required
data rate. The applied clock may not deviate by more than £10% from the nominal value. The PCR
(Program Clock Reference) value is corrected.

SMPTE: Asynchronous serial input in SMPTE 310M format (Society of Motion Picture & Television
Engineers). The feed connector is BNC connector X40.3 which is also used for the ASI data input. The
data rate at the input connector should be 19.392658 Mbit/s. The content of the incoming data stream is
not changed (no stuffing, no PCR correction). The symbol rate cannot be edited when SMPTE input is
selected.

SMPTE EXT. CLOCK: Asynchronous serial input in SMPTE 310M format (Society of Motion Picture &
Television Engineers). The feed connector is BNC connector X40.3which is also used for the ASI data
input. The incoming data stream (data rate at the input only 19.392658 Mbit/s) is changed (stuffing and
PCR correction). The supplied useful data rate is filled with null packets to obtain the required data rate
that is determined by the external clock. The applied clock may not deviate by more than +10% from the
standard data rate. The PCR value (PCR Program Clock Reference) is corrected.

Note: The SMPTE and SMPTE EXT. CLOCK menu items are only available if model 03 of option
SFQ-B6 (2072.7679.03) is installed.
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INPUT DATA RATE
' RF_FREQUEHCY [ RF LEVEL |  MODULATION | SYMBOLRATE | C/H  [FADING

| 1000.000miz| -30.04em|] ATSC 8VSB [10.762 msumss OFF
| RF FREQUENCY | RF LEVEL | MODULATION AR | SPECIAL |

10 CODER EDIT {INFO) MEASURE
INPUT SELECT Asl
INPUT DATA RATE 19.906 MBit/ =
USEFUL DATA RATE (MAX. 19.393 HBit/s) 9.064 HBit- s
SYMBOL RATE = 10.762 HSum~ s
HODE = DATA
ROLL OFF = 0415
spEcInL # P esscoo0o0o0000 6 0 .
[ | [F2=5TATUS [FA=PRESET CODER | !

Fig.: 2.2.4-74 INPUT DATA RATE

With TS PARALLEL, two values are displayed in this line.

The left-hand value represents the required calculated input data rate which has to be supplied so that
the nominal data rate is correct for current settings. The measured input data rate in [Mbit/s] is
displayed on the right-hand side.

The data rate which is externally applied via the parallel input may deviate by max. £10% from the
nominal data rate of 19.392658 Mbit/s. A higher deviation elicits the UNLOCKED message and
indicates a problem with the internal PLL.

Whereas the DVALID signal is not evaluated in the TS PARALLEL mode on SFQ, i.e. partial transport
streams are not supported, only the data with DVALID = 1 are valid in the SPI mode. (see 2.2.4.5 Input
Interface)

USEFUL DATA RATE
The payload of the data stream is measured, i.e. the null packets are ignored.

SYMBOL RATE

The symbol rate can — if the Input Interface option is fitted — be set to within +10% of the nominal
symbol rate. The input interface inserts the required null packets.

The relationship between the symbol rate and the data rate for 8VSB is as follows:

A field comprises of 313 segments, 312 data segments and a field sync, each of 208 bytes. The
incoming data stream supplies 188 bytes per data segment.

A symbol comprises two data bits.

The following symbol rate is, therefore, obtained:

Symbols Bit

%

208 Bytes/Segments * 313Segments  Field ) | Symbols

s (188Bytes/ Packet 312 Packets| Field ) Bit

Symbol rate {
$

W =TS_DATA.RATE {1 * {(
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| RF FREQUENCY | RF LEVEL | MODULATION 1/0Q CODER TN LTSN | SPECIAL |

10 CODER HMODE

IMPUT SELECT =
INPUT DATHA RATE

USEFUL DATA RATE
SYMEOL RATE +DATA
»HODE = ||” MULL TS PACKET
ROLL OFF = || HULL PRES PACKET
SYNC PRES
PRES BEFORE TRELLIS
SPECIAL = PRBS AFTER TRELLIS
[ | [F2=sTATUS | [F2=PRESET... | [FA=PRESET CODER |
Fig.: 2.2.4-75 MODE
8VSB This menu item is for selecting the following items:

DATA

NULL TS PACKET

NULL PRBS PACKET
SYNC PRBS

PRBS BEFORE TRELLIS
PRBS AFTER TRELLIS

PRBS: A PRBS sequence (2 -1 or 2'"°-1, depending on the setting in the PRESET PRBS
SEQUENCE menu, in line with ITU-T Recommendations O.151, pseudo random binary sequence)
which ignores any headers is transmitted. The PRBS sequence is fed before the mapper with the VSB
byte clock.

DATA: If DATA is selected, the data of the external MPEG2 transport stream are used for transmission.
This mode is the normal mode.

NULL TS PACKETS: An internally generated test transport stream with the following structure is
transmitted:

47 (HEX), 1F (HEX), FF (HEX), 10 (HEX) — the remaining 184 bytes of the frame (=payload) are zeros
(00 HEX).

NULL PRBS PACKET: An internally generated test transport stream is transmitted. The test transport

stream has the following structure:

47 (HEX), 1F (HEX) FF (HEX), 10 (HEX) — in the remaining 184 bytes of the frame (=payload) a PRBS
sequence (2 —1, to ITU-T Recommendation O.151, pseudor andom binary sequence) is continuously
transmitted. The PRBS is transmitted byte-by-byte (MSB first).

SYNC PRBS: An internally generated test transport stream is transmitted. The test transport stream
has the following structure:

47 (HEX) — in the remaining 187 bytes of the frame (= payload) a PRBS sequence (223-1 or 215-1,
depending on the setting in the PRESET — PRBS SEQUENCE menu, in line with ITU-T
Recommendations O.151, pseudo random binary sequence) is continuously transmitted. The PRBS is
transmitted byte by byte (MSB first).

PRBS BEFORE TRELLIS: A PRBS sequence (2%° — 1 or 2'° — 1 depending on the setting in the
PRESET-PRBS SEQUENCE menu), to ITU-T Recommendation O.151, pseudo random binary
sequence which ignores headers is transmitted. With 8VSB, the PRBS sequence is fed in before the
trellis coder with the VSB byte clock.
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PRBS AFTER TRELLIS: A PRBS sequence (2°° -1, to ITU-T Recommendation O.151, pseudo random
binary sequence) which ignores any headers is transmitted. The PRBS sequence is fed in after the
trellis coder with the VSB symbol clock.

Note: If TS PARALLEL is selected as the input, the internal clock will be locked to the external
clock.
Ifthe NULL TS PACKET, NULL PRBS PACKET, SYNC PRBS, PRBS BEFORE TRELLIS
or PRBS AFTER TRELLIS mode is selected, an external clock is not required. If an
external clock is available, it is used for locking.

| RF FREQUEHCY RF LEVEL MODULATION 10 CODER FAN LA L7 SPECIAL |

10 CODER SPECIAL
INPUT SELECT =
INPUT DATA RATE
USEFUL DATA RATE

SYMBOL RATE >
MODE ¥
ROLL OFF = || INTERLEAVER ON
PILOT ON
PILOT VALUE _ 1.250
FSPECIRL # L, °°°P°0000000005000005060000000000000000G 0 .

[ | [E2=5TATUS | [E3=PRESET... | [EA=PRESET CODER . |1
Fig.: 2.2.4-76 SPECIAL

All settings in the Special menu violate the normal operating mode and therefore elicit the MODIFY
message which is displayed in the 1/Q CODER window. All special settings can be cancelled by
pressing the F4-PRESET CODER key.

RANDOMIZER

Scrambling for energy dispersal can be switched off. Data go through the randomizer and are passed
on unaltered to the Reed-Solomon encoder.

REED-SOLOMON
The Reed-Solomon encoder can be switched off in this case. Nulls are inserted instead of the 20
correction bytes.

INTERLEAVER

The convolutional interleaver can be switched off. The incoming data are passed on unaltered to the
trellis coder.

PILOT
The pilot, which is important for the synchronization in the receiver, can be switched off.

PILOT VALUE

The pilot value can be changed. The pilot setting range is 0 to 5 with a step width of 0.125. PILOT has
to be set to ON.

2072.5724.02 22494 E-11



SFQ Menu Control

2.2.4.7 ISDB-T

2.2.4.7.1 Overview

In the 90s the Japanese Association of Radio Industries and Business (ARIB) developed a transmission
standard for digital terrestrial broadcasting. Unlike the transmission standards already in use in the other
parts of the world, the television, radio and data services are to be covered by one standard. The
Japanese broadcasting standard ISDB-T (Terrestrial Integrated Services Digital Broadcasting) was
established, in which these services can be transmitted separately in a large number of combinations.

Comprehensive test trials proved the system performance. The characteristics of the transmission
system were verified in these field trials. The following capabilities should be particularly mentioned:
SFN (single frequency network), the positive characteristics in mobile reception and narrowband
reception where only a part of the transmitted data is evaluated (Partial Reception).

2.2.4.7.2 Characteristics of ISDB-T

For both ISDB-T and the other comparable standards, the MPEG-2 method was chosen as source
coding of the digital signals to be transmitted. Hierarchical transmission allows adaptation to the different
receive conditions. The signal in the transmission channel consists of 13 OFDM segments (Orthogonal
Frequency Division Multiplex) whose parameters can be selected independently of each other.

The MPEG-2 transport stream is channel-coded and then embedded in the OFDM segments for
transmission. Pilot carriers predefine the OFDM frame structure.

2.2.4.7.2.1 Hierarchical Transmission

With ISDB-T, the transmission parameters of the OFDM carriers, the code rates of the inner coder and
the length of time interleaving can be set separately for each data segment. Hierarchical transmission is
only possible with ISDB-T if groups of OFDM segments have different transmission parameters. Up to
three layers, i.e. segment groups, can be simultaneously transmitted in one channel.

Narrowband reception with a special receiver (Partial Reception) is to be considered an independent
hierarchical /ayer.

2.2.4.7.2.2 Partial Reception

If the influence range of frequency interleaving is limited to one OFDM segment, this segment can be
considered independently of the other 12 segments. A narrowband receiver that only evaluates this
OFDM segment thus receives a complete receive signal.
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2.2.4.7.3 Transmission Parameters

The OFDM spectrum comprises 13 segments that have a bandwidth of approx. 429 kHz. A transmission
bandwidth of approx. 5.6 MHz is thus obtained and the signal is suitable for transmission in a 6 MHz
channel.

Three transmission modes with four guard intervals each are available. The various combinations are
represented in simplified form in the table below.

Mode Mode 1 Mode 2 Mode 3
Number of segments 13
Bandwidth 5.575 to MHz 5.573 to MHz 5.572 to MHz
Carrier offset 3.968 to kHz 1.984 to kHz 0.992 to kHz
Number of carriers 1405 2809 5617
Carrier modulation QPSK, 16QAM, 64QAM, DQPSK
Symbols per frame 204
Symbol duration (rms) 252 ys ‘ 504 ps ‘ 1008 ys
Guard interval 1/4,1/8, 1/16, 1/32
IFFT length 2K | 4K | 8K
Inner code Convolutional code (1/2, 2/3, 3/4, 5/6, 7/8)
Outer code Reed Solomon RS (204,188)

Table 2.2.4-1 Transmission parameters for ISDB-T (6 MHz channel)

2.2.4.7.4 Terminology

Some terms used in the ISDB-T standard are explained below.

AC Auxiliary channel for the transmission of additional data

Coherent Modulation Portion | A group of data segments for which the following types of modulation are
used: QPSK, 16QAM and 64QAM

Continual Pilot Pilot carrier in fixed position in the OFDM signal used for framing, and
allows channel estimation in the receiver.

Differential Modulation A group of data segments that are only DQPSK-modulated.

Portion

OFDM Frame Transmission frame comprising 204 OFDM symbols.

Partial Reception Reception of the central OFDM segment with a special narrowband
receiver.

Scattered Pilot Pilot carrier in changing position in the OFDM signal used for framing,
and allows channel estimation in the receiver.

TMCC Transmission and Multiplex Configuration Control Pilot. Information is
transmitted for signal structure.
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2.24.7.5 Channel Coding

The block diagram below shows the functional design of channel coding with ISDB-T. Three identical
paths are available, corresponding to the three hierarchical layers.

Splitter Energy Delay Byte-wise
Dispersal P Adjustment ] Interleaving ]
0 Energy Delay Byte-wise ODFN_'
. Outer Code Dispersal P Adjustment P Interleaving | Modulation
Multiplexing » —O—
RS (204,188)
| Energy Delay Byte-wise
Dispersal P Adjustment P Interleaving P
Null RS-TSPs
Fig. 2.2.4-77 Channel coding block diagram

First the transport stream passes through the outer coder. The Reed-Solomon RS (204, 188)
shortened code is applied to each transport stream packet. 16 parity bytes are added to the 188-byte
packets so that 204-byte packets are obtained. With this Reed-Solomon code up to eight erroneous
bytes can be detected in a transport stream packet and corrected.

The error-protected data stream passes through one splitter in which the transport stream packets are
divided into up to three hierarchical layers. The control information necessary for this is generated in a
data stream multiplexer.

The following module energy dispersal adds a pseudo random binary sequence (PRBS) to the data
stream in order to obtain a quasi-random bit sequence that has a positive effect on the transmitted RF
spectrum (lower VSWR).

Depending on the transmission parameters modulation and code rate, a varying delay of the data
stream in the three paths is obtained through the byte-wise interleaving in the transmitter and
de-interleaving in the receiver. A delay adjustment is performed in the coder to minimize the
expenditure in the receiver. In this module, the three data streams are delayed so that subsequent delay
differences can be compensated for beforehand.

The following byte-wise interleaver separates bytes that were initially adjacent. Burst errors in the
transmission channel interfere with the adjacent bytes, which, however, are again separated in the
de-interleaver of the receiver. Thus, burst errors are sorted out as individual errors. Individual errors can
be corrected by the Reed-Solomon decoder.

Finally, the convolutional coder adds further redundancy to the data stream to permit error correction
in the receiver. The integrated puncturer removes bits from the redundant data stream. Puncturing
slightly impair the characteristics of the code. The code rates that can be set are 1/2, 2/3, 3/4, 5/6 and
7/8. The code rate can be selected according to the required transmission characteristics of the system.
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2.2.4.7.6 Modulation

The block diagram below shows the functional design of the OFDM modulation block with ISDB-T.

Modulation
.__’I Bit Interleaving '_’I Mapper i_.»
Channel : MoFiuIation Synthesis of Time ODFM Guard
Coding -—->| Bit Interleaving i—>| Mapper i—-} Hierarchical T—% Interleaver [—% Frame IFFT Interval 1
Burst Stream Adaptation Insertion
Modulation
.__>| Bit Interleaving '_’| Mapper i_*
Control Signal
Fig. 2.2.4-78 Modulation block diagram

Modulation is performed in the first block. Modulation includes bit interleaving with delay compensation
and mapping to the modulation constellation diagram. The possible constellations with ISDB-T are
DQPSK, QSPK, 16QAM and 64QAM. The constellation can be selected according to the required
transmission characteristics of the system. Suitable bit interleaving and delay compensation are
automatically selected.

The synthesis of the hierarchical data stream is now performed. For this purpose, the complex mapped
data from each of the three paths is added together to form a serial data stream.

Symbol-by-symbol time interleaving follows synthesis. This is an intra-segment time interleaver whose
depth can be set separately for each layer. Delay compensation is also assigned to the time interleaver
in order to compensate for different delays in the paths.

The following frequency interleaving scrambles the data in an OFDM symbol, i.e. in the frequency
domain. First an inter-segment interleaver is applied between the OFDM segments that have the same
modulation, followed by an intra-segment interleaver that rotates the data in a segment. The data pass
through an intra-segment randomizer that shifts the data in a segment to quasi-random positions.

The next step is OFDM framing. Frames are formed from 204 OFDM symbols by adding pilot carriers.
Depending on the mode and the selected modulation pilot carriers are inserted into the data stream at
different positions. TMCC carriers (Transmission and Multiplexing Configuration Control) and AC
carriers (Auxiliary Channel) are added.

The data handled in this way undergo inverse Fourier transform IFFT so that it is transferred from the
frequency domain to the time domain as usual with OFDM modulation. The length of IFFT depends on
the selected ISDB-T mode and can be 2K, 4K or 8K.

IFFT is followed by the insertion of the guard interval. This guard interval extends the OFDM symbols
by a specific factor (1/4, 1/8, 1/16 or 1/32). This measure has a positive effect on the receiving
characteristics with multipath propagation.
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2.2.4.7.7 Description of Menu ltems

RF FREQUENCY

485.142857 MHz

RF _LEVEL

| RF FREQUENCY | RF LEVEL | MODULATION A | SPECIAL |

10 CODER LAYER A~ 13SEGLS) | LAYERB. DSEG(S) | LAYERC . 0 SEG(SY
] IHPUT DATA RATE: 10,000 MBit-=

USEFUL DATA RATE MAX 71.298475 MBit-= 0.000000 MBIt/ = 0.000000 MEit-=
USEFUL DATA RATE MEASURE 0.000 MBit~s 0.000 MBit~ s 0.000 MBit~ =
MODE = DATA PRES TS PACKET PRES TS5 PACKET
CODE RATE = 7.8 278 778
TIME INTERLEAVING = 8 8 8
ISDE—-T MODE = MODET (2E)
GUARD INTERUAL = 1.8
BANDWIDTH = 5.575397 MHz
SPECIAL =

[ | [F2=5TATUS [FA=PRESET CODER |

Fig. 2.2.4-79 I/Q coder menu

The I/Q coder menu contains important information on the ISDB-T coder and can be used to change the
parameters.

The title line specifies the number of segments assigned to the different layers. This assignment is
performed in the modulation menu. If zero segments are assigned this means that the layer is activated.

INPUT SELECT

RF FREQUENCY

485.142857 MHz

RF LEUEL MODULATION USED BAMDWIDTH |  c©/H [FADING

| -30.04en| ISDB-T MODE1 | 5.575 miz] OFF |OFF

| RF FREQUEMCY | RF LEVEL

| MODULATION

10 CODER

INPUT SELECT

FINPUT SELECT
USEFUL DATA RATE MAX
USEFUL DATA RATE MEASURE
HMODE
CODE RATE
TIME INTERLEAVING
ISDE-T MODE
GUARD INTERUVAL
BANDWIDTH
SPECIAL

4

bbb dbdl

AS1
TS5 PARALLEL +AUX

1-0 CODER

SN ALD

| SPECIAL |

| [F2=5TATUS

Fig. 2.2.4-80
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The transport stream input can be selected with this menu item. The following inputs are available:

ASI: Asynchronous Serial Interface. This input is available only with the option input
interface (SFQ-B6). The data rate of the incoming data stream is converted to a
defined data rate in the input interface (32.507936 Mbit/s). The new data stream
thus obtained is transferred to the ISDB-T coder in which it is converted to a
valid ISDB-T data stream.

SPI: Synchronous Parallel Interface. This input is available either with and without
the option input interface (SFQ-B6). The option input interface does not modify
the data stream. A valid data stream is only generated in the ISDB-T coder.

TS PARALLEL+AUX: The TS PARALLEL input and also the TS PARALLEL AUX input are used here.
The actual data stream comes from a transport stream multiplexer and is
already in line with the ISDB-T standard. The data rate is 32.507936 Mbit/s. The
actual useful data are supplied via the TS PARALLEL input and the associated
control information is fed to the TS PARALLEL AUX input.

& Caution: When the input is switched, the MODE is switched if required. For details refer
to menu item MODE.

INPUT DATA RATE

The measured data rate is displayed in this field in the INPUT SELECT line. This is the gross data rate
at the instrument input. The measured values are displayed with three decimal places.

USEFUL DATA RATE MAX. / USEFUL DATA RATE MEASURE

The maximum useful data rate in the corresponding layer is displayed here (USEFUL DATA RATE
MAX.). This data rate depends on various parameters, e.g. on the selected constellation carrier, the
guard interval and the code rate of the convolutional coder.

The data rate measured in the layers is displayed in the next line (USEFUL DATA RATE MEASURE). If
the measured data rate is greater than the maximum data rate an overflow message is output.
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| RF FREQUENCY | RF LEVEL | MODULATION A | SPECIAL |
10 CODER LAYER A/ 13 SEGLS) MODE LAYERC » O SEG(S)
IHPUT SELECT = [ SA DATA 10,000 MBIt =
USEFUL DATA RATE MAX 71.298475 MBit-= MULL TS PACKET 0.000000 MEit-=
USEFUL DATA RATE MEASURE 0.000 MBit~s 0.000 MBit~ =

»MODE = DATA PRES BEF ORE CONU. PRES TS5 PACKET

CODE RATE = 7.8 PRES AFTER CONUY, 778
TIME INTERLEAVING = 8 8
ISDE—-T MODE = MODET (2E)
GUARD INTERUAL = 1.8
BANDWIDTH = 5.575397 MHz
SPECIAL =

[ | [F2=5TATUS [FA=PRESET CODER |

Fig. 2.2.4-81 MODE

In this menu, the type of the data to be transmitted can be selected for each layer. Distinction is made
between the data supplied via the transport stream input and various test data. The table below
describes the terms used.

DATA The data supplied via the transport stream input are transmitted.

NULL TS PACKET Exclusively Null packets are transmitted, i.e. transport stream packets with
the PID 1FFFhex. The payload of these packets consists of bytes with the
value 00hex.

PRBS TS PACKET Exclusively transport stream packets are transmitted; their PID can be

selected in the SPECIAL menu. A pseudo random binary sequence (PRBS)
is inserted into the payload of these2packets (MSB first). The degree of the
PRBS can be selected as 2'°-1 or 2°>-1 in the PRESET - PRBS
SEQUENCE menu (according to ITU-T O.151).

PRBS BEFORE CONV. |A PRBS can be inserted before the convolutional coder. The degree of the
PRBS can be selected as 2'°-1 or 2°°-1 in the PRESET - PRBS
SEQUENCE menu (according to ITU-T O.151).

PRBS AFTER CONV. A PRBS is inserted after the convolutional coder. The degree of the PRBS
can be selected as 2'°-1 or 2°°-1 in the PRESET - PRBS SEQUENCE menu
(according to ITU-T O.151).

Table 2.2.4-2 Values for mode

If the TS PARALLEL+AUX input is selected the mode can be set separately for each layer. However, as
soon as test data is transmitted in at least one layer, the warning MODIFY is displayed provided the TS
PARALLEL+AUX input is selected.

If the input ASI or SPI is selected data can be transmitted in maximally one layer. The table below
shows the possible combinations. NULL/PRBS identifies test data, i.e. either NULL TS PACKET, PRBS
TS PACKET, PRBS BEFORE CONV. or PRBS AFTER CONV.

Layer Pattern 1 Pattern 2 Pattern 3 Pattern 4
A NULL / PRBS DATA NULL / PRBS NULL / PRBS
B NULL / PRBS NULL / PRBS DATA NULL / PRBS
C NULL / PRBS NULL / PRBS NULL / PRBS DATA

Table 2.2.4-3 Permissible settings with ASI or SPI

If, for example, pattern 2 is set and layer B is to be set to DATA (pattern 3), the setting of layer B is first
transferred to layer A and then layer B is set to DATA.
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SELECT menu may cause the MODE menu to be automatically switched
when two or three layers were set to DATA. In this case, pattern 2 is
automatically set.

-

f' Caution: Switching the input from TS PARALLEL+AUX to ASI or SPI in the INPUT

CODE RATE

RF FREQUENCY | RF LEVEL | MODULATION A | SPECIAL |
10 CODER RATE LAYERE » OGSEGLS? | LAYERC ., O SEGCS)
IHPUT SELECT = 1.2 IHPUT DATa RATE: 10,000 MBit-=
USEFUL DATA RATE MAX 2,3 0.000000 MBIt/ = 0.000000 MEit-=
USEFUL DATA RATE MEASURE 3.4 0.000 MBit~ s 0.000 MBit~ =
MODE =| 56 PRES TS PACKET PRES TS5 PACKET
»-CODE RATE > 278 278

TIME INTERLEAVING = 8 8
ISDE—-T MODE =
GUARD INTERUAL =
BANDWIDTH =
SPECIAL =

[ | [F2=5TATUS [FA=PRESET CODER |

Fig. 2.2.4-82 CODE RATE

The convolutional coder code rate of each layer can be separately set in this menu. The code rates that
can be set are 1/2, 2/3, 3/4, 5/6 and 7/8. This setting influences the maximum data rate to be
transmitted on the layer concerned. If more useful data is transmitted (i.e. less redundancy) error
correction is less possible to be performed. If less useful data is transmitted transmission reliability is
higher.

The convolutional coder first adds the same quantity of redundancy bits to the data stream. Bits are
removed during subsequent puncturing. The code rate specifies the ratio of input to output bits. With
code rate %2 two output bits correspond to one input bit (maximum error protection). With code rate 7/8
seven input bits correspond to eight output bits, i.e. the puncturer again removes a large number of
redundancy bits (minimum error protection).
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TIME INTERLEAVING

| RF FREQUENCY | RF LEVEL | MODULATION 1-0 CODER LI | SPECIAL |
P O

170 CODER LAYER A /13 SEG(S) | TIME INTERLEAVING LAYERC /O SEGCS)
INPUT SELECT = 5P ] 10,000 MBIt/
USEFUL DATA RATE MAX #1.298475 MBIt/ v 0.000000 MEit-=
USEFUL DATA RATE MEASURE 0.000 MBit/s | - 0.000 MEit/ =
MODE = DATH 4 PRES TS PACKET
CODE RATE 2 -8 | I 2s8

*TIME INTERLEAVING = 8 16 8
ISDE_T MDDE > MODET (2K}
GUARD INTERUAL = 1/8
EANDWIDTH = £.575397 MHz
SPECIAL =

[ | [F2=sTATUS [FA=PRESET CODER |
Fig. 2.2.4-83 TIME INTERLEAVING

The time interleaving length of each layer can be separately set in this menu. The possible lengths
depend on the selected ISDB-T mode as shown in the table below. The parameter | defines the time
interleaving length as described in the ISDB-T specification.

ISDB-T mode Parameter | of the time interleaver

MODE 1 0
4
8*)
16
MODE 2 0
2
4*)
8
MODE 3 0
1
2%)
4

%) ' Caution: When the ISDB-T mode is switched the parameter | of the time interleaver
- is switched, if required, provided the currently set value is not available in
the mode selected last. The value marked with an * is then set.

Table 2.2.4-4 Parameter | of the time interleaver
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ISDB-T MODE

| RF FREQUENCY | RF LEVEL | MODULATION 1-0 CODER LI | SPECIAL |
HEA A

10 CODER ISDE-T MODE
INPUT SELECT
USEFUL DATA RATE MHAX
USEFUL DATA RATE MEASURE
HMODE
CODE RATE
TIME INTERLEAVING

kISDE-T MODE

4

bl db b

GUARD INTERVAL HODEZ (4K)

BANDWIDTH HODEZ (8K)

SPECIAL o
[ |[E2=sTRTUS |~~~ [FA=PRESET CODER |
Fig. 2.2.4-84 ISDB-T MODE

The ISDB-T mode can be selected in this menu. This setting is not specific to individual layers but refers
to the entire transmission.

Possible values are 2K, 4K and 8K.

This mode is primarily used to select the length of the IFFT (Inverse Fast Fourier Transform) which has
an effect on the OFDM symbol duration. Information on this is contained in section "Transmission
Parameters". This causes the RF spectrum width to be slightly modified depending on the mode
(BANDWIDTH menu). In addition, the settings of the time interleaver are influenced (see above).

GUARD INTERVAL

| RF FREQUENCY | RF LEVEL | MODULATION 170 CODER LR EERNE | SPECIAL |
A A

10 CODER GUARD INTERVAL
INPUT SELECT

USEFUL DATA RATE MAX
USEFUL DATA RATE MEASURE
HMODE

4

=
CODE RATE =
TIME INTERLEAVIMNG = 1.4
ISDE-T MODE > |CGEC |
-GUARD INTERUAL = 1716
BANDWIDTH = 1,32
SPECIAL = OFF

[ | [F2=5TATUS T [FA=PRESET CODER |
Fig. 2.2.4-85 GUARD INTERVAL

The transmission guard interval can be selected in this menu. The guard interval is a cyclic extension of
the OFDM symbol by a specific factor. Possible values are 1/4, 1/8, 1/16 and 1/32. The guard interval
can be deactivated as a special setting so that only the useful component of OFDM symbols can be
transmitted continuously. In this case, the warning MODIFY is displayed.

When the guard interval is selected the receiving characteristic is influenced with multipath propagation.
With a large guard interval, long echo delays can be eliminated. With a small guard interval, the echoes
of an OFDM symbol can emit in the following OFDM symbol.
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BANDWIDTH

| RF FREQUENCY | RF LEVEL | MODULATION

10 CODER BANDWIDTH EDIT

INPUT SELECT

USEFUL DATA RATE MHAX

USEFUL DATA RATE MEASURE

HMODE

CODE RATE

TIME INTERLEAVING

ISDE-T MODE

GUARD INTERUVAL
FBANDWIDTH

SPECIAL

[ | [E2=5TATUS | [E3=PRESET... | |-F4=PRE5ET CODER__|
Fig. 2.2.4-86 BANDWIDTH

The bandwidth of the ISDB-T spectrum can be varied in this menu. On the one hand, the nominal
bandwidth of the current ISDB-T mode can be directly set. On the other hand, the bandwidth can be
varied by £1 % in the lower editing field. A bandwidth other than the nominal one generates a MODIFY
warning.

4

»-5.575397 MH= P )
EDIT > . B.575397 MHz .

bl db b

i ' E Caution:  When the ISDB-T mode is switched the nominal bandwidth of the new ISDB-T
. mode is always selected automatically.

The table below shows the nominal bandwidth depending on the ISDB-T mode.

ISDB-T mode Nominal bandwidth
MODE 1 (39000 /7 + 250/ 63) kHz " 5.575397 MHz
MODE 2 (39000/7 +125/63) kHz " 5.573413 MHz
MODE 3 (39000 /7 + 125/ 126) kHz " 5.572421 MHz

Table 2.2.4-5 Nominal bandwidth depending on the ISDB-T mode
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SPECIAL

RF FREOQUEMCY | RF LEVEL | MODULATION
10 CODER SPECIAL
INPUT SELECT =+
USEFUL DATA RATE MAX REED SOLOMON (]3]
USEFUL DATA RATE MEASURE BYTE INTERL . OH
MODE = | BIT INTERL. OH
CODE RATE = | FRED.INTERL. OH
TIME INTERLEAVING = | ALERT ERDADC. F. OFF
ISDE—T MODE = | PID PRES TS PACKET =
GUARD INTERUAL = | EDIT CARRIERS =
BHND“IDTH # EDIT SEE"ENTS # ..................................
»SPECIAL = | aACDaTa = :
I | [F2=5TATUS | [F3=PRESET... | [FA=PRESET CODER |
Fig. 2.2.4-87 SPECIAL
This menu contains various special settings. The table below describes the different menu items.
Menu item Description
SCRAMBLER This menu item refers to the energy dispersal in channel coding. Each of

the three hierarchical paths has an energy dispersal block that can be
activated or deactivated in common.

REED SOLOMON

The Reed-Solomon coder can be switched on or off in this menu. With
the Reed-Solomon coder switched off, 16 bytes with the value 0 are
added to the 188-byte transport stream packets. With the Reed-Solomon
coder switched on, the 16 parity bytes are added.

BYTE INTERLEAVER

The byte interleavers can be switched on or off in the three hierarchical
paths in this menu. With the byte interleavers switched off, the transport
stream packets are transferred unchanged.

BIT INTERLEAVER

The bit interleavers can be switched on or off in the three hierarchical
paths in this menu. With the bit interleavers switched off, the
channel-coded data are transferred unchanged to the corresponding
mapper.

FREQ. INTERLEAVER

The frequency interleaver can be switched on or off in this menu.

ALERT BROADC. FLAG

The alert broadcasting flag can be switched on or off in the TMCC data.

PID PRBS TS PACKET

see below

EDIT CARRIERS see below
EDIT SEGMENTS see below
AC DATA see below
Table 2.2.4-6 SPECIAL menu items
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PID PRBS TS PACKET

| RF FREQUENCY | RF LEVEL | MODULATION 1-0 CODER LI | SPECIAL |
P O
170 CODER SPECIAL PID PRES 15 PACRET
INPUT SELECT = [ SCRAMBLER ON
USEFUL DATA RATE MAX REED SOLOMON 0N | EEXCETE 1FFF
USEFUL DATA RATE MEASURE BY¥TE INTERL . OH E (HEX) 1FFF
MODE = | BITINTERL. ON C CHEX) 1FFF
CODE RATE = | FREQ.INTERL.  ON
TIME INTERLEAUING = | ALERT BROADC.F. OFF
ISDE_T MDDE = |wpPRES TS PACKET = |
GUARD INTERUAL = | EDIT CARRIERS >
EANDWIDTH = | EDIT SEGMENTS >
»SPECIAL = | acpata > _
I | [F2=S5TATUS . [FA=PRESET CODER _|

Fig. 2.2.4-88 PID PRBS TS PACKET

PRBS TS PACKET can be selected as test data in the MODE menu. The PID of these transport stream
packets can be selected separately for each of the three hierarchical layers. The entry is hexadecimal.
Since the PID of the transport stream packets is 13 bits long, PIDs can be entered in the range 0000hex
to 1FFFhex.

SPECIAL - EDIT CARRIERS

RF FREQUEMCY RF LEVEL MODULATION USED BAMDWIDTH |  c©/H [FADING

485.142857 miz| —30.0 cem| ISDB-T MODE1 | 5.575 muz| OFF [OFF

| RF FREQUENCY | RF LEVEL | MODULATION L RENE | SPECIAL |
10 CODER SPECIAL
INPUT SELECT = | SCRAMBLER ON
USEFUL DATA RATE MAX REED SOLOMON 1], ] 5P (]3]
USEFUL DATA RATE MEASURE BYTE INTERL . OH cp OH
MODE = | BIT INTERL. OH THCC OH
CODE RATE = | FRED.INTERL. OH AC OH
TIME INTERLEAVING = | ALERT BROADC.F. OFF | HOD.DATA oM
ISDE—T MODE = | PIDPRES TS PACKET = | HOD.SP OH
GUARD INTERUAL = | ®EDIT CARRIERS =| HOD.CP OH
BANDWIDTH = EDIT SEGMENTS = HMOD. TMCC oM L 0
»SPECIAL = | aACDaTa 2| HOD.AC OH :
I | [F2=5TATUS | [F3=PRESET... | [FA=PRESET CODER |
Fig. 2.2.4-89 SPECIAL - EDIT CARRIERS
Groups of carriers can be handled in this submenu. The table below describes the menu items.
Menu item Description
DATA All data carriers are switched on/off (I =0, Q = 0).
SP All scattered pilots are switched on/off (I =0, Q = 0).
CP All continual pilots are switched on/off (I =0, Q = 0).
TMCC All TMCC carriers are switched on/off (1 =0, Q = 0).
AC All auxiliary channel carriers are switched on/off (1 =0, Q = 0).
MOD. DATA The modulation of all data carriers is switched on/off.
MOD. SP The modulation of all scattered pilots is switched on/off.
MOD. CP The modulation of all continual pilots is switched on/off.
MOD. TMCC The modulation of all TMCC carriers is switched on/off.
MOD. AC The modulation of all auxiliary channel carriers is switched on/off.

Table 2.2.4-7 EDIT CARRIERS menu items

With a carrier switched off, the | and Q values are set to zero in the constellation diagram; they thus
specify the origin of the constellation diagram (I = 0, Q = 0).
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If the modulation of a carrier is switched off, the pointer points to a fixed constellation point in the
diagram. This pointer position remains constant through the OFDM symbols. A PRBS sequence defines
the constellation point of each deactivated carrier. This is to ensure that not all carriers point to the same
point.

SPECIAL - EDIT SEGMENTS

| RF FREQUENCY | RF LEVEL | MODULATION | SPECIAL |
10 CODER SPECIAL
IHPUT SELECT = [ SCRAMBLER
USEFUL DATA RATE MAX REED SOLOMON 9
USEFUL DATA RATE MEASURE BYTE INTERL . OH 7 OH 8 0N
MODE = | BIT INTERL. ON 5 0N & ON
CODE RATE = | FREG.INTERL. oM 3 OM 4 0OH
TIME INTERLEAVING = | ALERT BROADC.F. OFF | 1 oON 2 ON
ISDE—-T MODE = | PIDPRES TS PACKET = o ow |
GUARD INTERUAL = | EDIT CARRIERS >
BANDWIDTH = | EDIT SEGMENTS >
»-SPECIAL = | acopata >
[ | [F2=5TATUS | [E3=PRESET... | [FA=PRESET CODER _|
Fig. 2.2.4-90 SPECIAL - EDIT SEGMENTS

OFDM segments can be deactivated in this menu. The table shows the numbers of the 13 segments
(from low to high frequencies).

11| ol 7] 5] 3] 1] 0] 2] 4] 6] 8] 10] 12

low frequencies high frequencies

Table 2.2.4-8 Sequence of OFDM segments in the ISDB-T spectrum

SPECIAL - AC DATA

| RF FREQUENCY | RF LEVEL | MODULATION 1-0 CODER LI | SPECIAL |
P O
170 CODER SPECIAL fC DATA
INPUT SELECT = [ SCRAMBLER ON
USEFUL DATA RATE MAX REED SOLOMON  OM fAC2 ALL1
USEFUL DATA RATE MEASURE BY¥TE INTERL . ON
MODE = | BITINTERL. ON
CODE RATE = | FREQ.INTERL.  ON
TIME INTERLEAUING = | ALERT BROADC.F. OFF
ISDE_T MDDE =| popRESTSPACKET =| |
GUARD INTERUAL = | EDIT CARRIERS >
EANDWIDTH = | EDIT SEGMENTS >
»SPECIAL = | mac DaTh 2 L _
I | [F2=S5TATUS . [FA=PRESET CODER _|
Fig. 2.2.4-91 SPECIAL - AC DATA

The data contents of the auxiliary transmission channels AC can be selected in this menu.
ALL1 inserts ones exclusively (all ones).
PRBS inserts a pseudo random binary sequence into the AC channel.
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Error messages and warnings

Error messages and warnings can be displayed in the 1/Q CODER field of the main menu bar. The
following table provides an overview of the possible errors and warnings.

Message Meaning Cause Remedy

ERROR An error has occurred. One of the cyclically The cause of the error can

monitored voltage test be determined in the

points on the ISDB-T coder | SETUP/INFO-

is out of tolerance. HARDWARE-EQUIPMENT
menu.

UNLOCK The processing clock of the | The selected inputis TS Set the nominal value
ISDB-T coder has not PARALLEL+AUX. The (32.507937 MHz with
locked to the input clock. clock supplied to this input | nominal bandwidth).

differs considerably from
the nominal value so that
the PLL of the ISDB-T
coder can no longer lock to
it.

NO CLK No clock signal is available | No transport stream is Check cables or switch on
at the instrument input. applied to the input. or start generator.

NO DAT No data signal applied to No transport stream is Check cables or switch on
the instrument input. applied to the input. or start generator.

OVFLOW | Too much data was The useful data rate of the | Select another transport
supplied, thus causing an transport stream used is too | stream with a lower useful
overflow. high for these ISDB-T data rate.

settings.

UNFLOW | Not enough data is The selected inputis TS Select a valid ISDB-T data
supplied, causing a FIFO PARALLEL+AUX. The stream.
buffer to become empty. transport stream supplied to

this input does not have
enough data.

WR CLK The clock supplied differs | The selected inputis TS Adapt either the bandwidth
from the required clock by | PARALLEL+AUX. The of the ISDB-T spectrum to
more than £50 ppm. clock supplied to this input | the input clock or the input

slightly differs from the clock to the bandwidth.
nominal value. The PLL of

the ISDB-T coder can still

lock to the clock.

FRMERR | The frame structure of the | The packet length of the Select 188 bytes per packet
supplied transport stream generator is probably not on the generator.
does not correspond to the |set to 188 bytes per packet.

MPEG-2 structure.

MODIFY At least one setting does This setting might be Correct the non-standard
not comply with the ISDB-T | intentional. setting. The F4=PRESET
standard. CODER key resets the

complete coder to defined
initial values.

Table 2.2.4-9 Error messages and warnings
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2.2.4.8 Input Interface

The INPUT INTERFACE option SFQ-B6 provides up to three transport stream inputs in addition to the
TS PARALLEL input integrated in the basic unit, depending on the selected type of modulation.

e Asynchronous serial interface (ASI)

e Synchronous parallel interface (SPI)

e Synchronous serial interface (SMPTE)

Each of these three inputs is also available with an external clock input:
e Asynchronous serial interface with external clock input (ASI EXT. CLOCK)

e Synchronous parallel interface with external clock input (SPI EXT. CLOCK)
e Synchronous serial interface with external clock input (SMPTE EXT. CLOCK)

The ASI and SPI inputs (each with external clock input) can be selected with every type of modulation,
but the SMPTE input can only be selected with ATSC 8VSB.

In the following sections, first the structure of an MPEG2 transport stream is explained in brief, then the
method of operation of the input interface and the characteristics of the transport stream inputs are
described. Finally, the characteristics of a partial transport stream are shown.

2.2.4.8.1 Structure of the MPEG-2 Transport Stream

An MPEG-2 transport stream is a data stream with packet-oriented structure used to transmit digital
video, audio and data signals. It consists of data packets with a constant length of 188 bytes. Each
data packet comprises a 4-byte start sequence (header) and 184 bytes of useful information (payload).

The header is made up of a constant sync word, a packet type number (PID) and various control bits.

The payload contains the information to be transmitted. This information may be part of a video stream,
audio stream or table, which contains information on the program to be transmitted.
The packets are assigned to a definite program using the PID and by evaluating the tables.

Null packets are inserted to adapt the data rate of a transport stream to the data rate required by the
transmission channel. Null packets are identified by their special PID and can include any information in
their payload.

204-byte packets are described in DVB DOCUMENT AO010. The payload is extended by 16 bytes, the
structure being otherwise maintained. These 16 bytes are used to transmit the checksum bytes of a
Reed-Solomon coding.
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22482 Method of Operation of the Input Interface

As reagards the TS PARALLEL and the SMPTE input (without external clock), the MPEG data stream
is transmitted unchanged to the corresponding I/Q coder, thus determining the symbol rate or
bandwidth of the I/Q coder. However, inputs ASI, SPlI and SMPTE (with external clock) allow
adjustment of the symbol rate irrespective of the input data rate.

This function requires a data rate conversion of the input transport stream. For this purpose, all null
packets that may be present in the data stream are removed so that the data stream only contains
useful packets.

The data rate obtained in this way is the minimum output data rate of the module and is displayed on
the front panel of SFQ as Useful Datarate. To ensure correct operation of SFQ, this data rate should
be smaller than the maximum possible data rate of the selected type of modulation. The maximum
possible data rate is displayed on the front panel of SFQ in the EDIT (INFO) field in the line Useful
Datarate.

In the second step of data rate conversion, the data stream without null packets is filled with null
packets until the required output data rate is obtained. During this procedure called stuffing, the useful
packets are distributed in the new data stream as evenly as possible.

The payload of the newly added null packets contains a standardized PRBS (pseudo random binary
sequence), which allows bit error measurement of the transmission link during operation. The PRBS
complies with ITU-T Recommendation O.151. In menu item PRESET PRBS SEQUENCE, either the
sequence 2'°-1 or the sequence 2%°-1 can be selected.

A synthesizer that can be set over a wide range generates the data clock of the output data stream of
the module. For synchronization with other units, an external clock can be fed instead of the internal
clock for ASI, SPI and SMPTE.

If a transport stream is modified by removing and adding null packets as described before, the relative
position of the useful packets is changed since they are now at other positions in the transport stream.
This means, however, that the PCR (program clock reference) values available in the transport stream
are no longer correct. (The PCR values indicate the program time at which the transport packets leave
a processing unit).

To correct the PCR values, the dwell time of the packet in the input interface is added to the original
value. To avoid too a large deviation from the original values, a constant time value is then subtracted
from the corrected PCR value. This constant time value corresponds to the minimum possible dwell
time of a packet in the input interface.

The jitter added to the PCR values by their correction remains clearly below the limit value stipulated by
the DVB specification.

2.2.438.3 MPEG-2 Transport Stream Inputs

DVB DOCUMENT A010 describes the physical characteristics of an asynchronous, serial interface
(ASI) and a synchronous, parallel interface (SPI). SMPTE standard 310M describes the characteristics
of a synchronous, serial interface. These standards are used to transmit an MPEG-2 transport stream
and form the basis for the MPEG-2 transport stream inputs described in the following.

ASI input

The asynchronous, serial transport stream interface (DVB DOCUMENT A010) has a constant data rate
of 270 Mbit/s. Data bytes (8 bits) are transmitted via this interface at a rate of max. 27 Mbyte/s, which
corresponds to a maximum useful data rate of 216 Mbit/s. The 8-bit data bytes are extended to 10 bits
according to a mapping prescription. This recoding eliminates the electrical DC component of the serial
transmit signal. In addition, error detection can be performed at the receiver end.

If the required useful data rate is smaller than 216 Mbit/s, so-called comma characters are inserted to
obtain the constant data rate.

If the ASI input of SFQ is selected, stuffing is always activated, i.e. the data rate of the input transport
stream is adapted to the requirements inside the unit.
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The BNC connector of the ASI input is on the rear of the unit. The input impedance is 75 Q. The level of
a standard signal is 800 mV pp £10 %. The input is operational down to 200 mV pp.

SPI input and TS PARALLEL input

The synchronous, parallel transport stream interface (DVB DOCUMENT AO010) uses different data
rates. Data transmission is synchronized to the byte clock of the data stream. The data are in NRZ
format (non return to zero).

The transmitted transport stream packets can have a length of 188 or 204 bytes. With 204-byte
packets, a DVALID signal is used to declare the last 16 bytes of a packet valid or invalid. This DVALID
signal also identifies invalid data of a partial transport stream. The interrelation is illustrated in a diagram
in the corresponding section further below.

A PSYNC signal identifies the beginning of each transport stream packet.

If the SPI input of SFQ is selected, stuffing is always activated, i.e. the data rate of the input transport
stream is adapted to the requirements inside the unit. If the stuffing function is not desired, it can be de-
activated by selecting the TS PARALLEL input, i.e. the only difference between the SPI and the TS
PARALLEL input is that the stuffing function is activated or de-activated.

The SPI input of SFQ is on the rear of the unit. The following table shows the pin assignment of the 25-
contact trapezoidal connector:

Pin Signal Pin Signal

1 Clock + 14 Clock -

2 System ground | 15 | System ground
3 Data7 + (MSB) | 16 | Data 7 - (MSB)
4 Data 6 + 17 Data 6 -

5 Data 5 + 18 Data 5 -

6 Data 4 + 19 Data 4 -

7 Data 3 + 20 Data 3 -

8 Data 2 + 21 Data 2 -

9 Data 1 + 22 Data 1 -

10 | DataO + (LSB) | 23 Data 0 - (LSB)
11 DVALID + 23 DVALID -
12 PSYNC + 25 PSYNC -
13 Cable shield

All signals are differentially transmitted in LVDS format. Therefore, the signals appear in pairs with the
indication + or -.

The input impedance of the input pins is 100 Q. The input signal level must lie between 0.1 V pp and
2.0V pp.
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SMPTE 310M input

The synchronous, serial transport stream interface (SMPTE 310M) uses a constant data rate of
19.392658 Mbit/s and can only be selected with ATSC 8VSB.

Biphase mark coding is used for transmission. This data coding method offers the advantage that the
clock information is included in the data signal and that the electrical DC component is eliminated. The
biphase mark coding operates as follows:

e The binary output signal changes its state at the beginning of each bit.
e Ifalogic 1 is transmitted, there is a further change of the output signal in the middle of the bit.
e If alogic 0 is transmitted, there is no further change of the output signal.
The BNC connector of the SMPTE input is on the rear of the unit and is identical with the ASI input. The

input impedance is 75 Q. The level of a standard signal is 800 mV pp £10 %. The input is operational
down to 400 mV pp.

22484 Input for External Clock

The output clock of the input interface is generated by a synthesizer in the modes described so far,
which use stuffing (ASI and SPI). Without stuffing, the output clock of the input interface is identical with
the input clock (TS PARALLEL and SMPTE). For synchronization to other units, the input interface may
also work with an external clock. Inputs ASI, SPI and SMPTE are therefore available with an external
clock.

With an external clock, the stuffing function is always activated since the output clock of the input
interface does not depend on the input clock.

The following table shows the characteristics of inputs with internal or external clock:

Asynchronous, serial | Synchronous, parallel | Synchronous, serial
interface interface interface

with stuffing ASI/ ASI EXT. CLOCK | SPI/SPI EXT: CLOCK | SMPTE EXT. CLOCK
without stuffing (not available) TS PARALLEL SMPTE

The BNC input connector for the external clock is on the rear of the unit. It is a high-impedance digital

input.
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2.2.48.5 Partial Transport Streams

DVB DOCUMENT A010 specifies three transmission formats for the synchronous, parallel interface in

(see Fig.: 2.2.4-92, Fig.: 2.2.4-93 and Fig.: 2.2.4-94). The DVALID signal controls the validity of data in
the presence of a continuous clock signal.

cock  [AMAMM / — MMANIe

DATA[7...0][187Byne] 1 2 | Z ~ [mse[teryne 1]
DVALD T 7
PSYNC | /A %1 .

Fig.: 2.2.4-92 Transmission format with packets of 188 bytes

CLOCK MZEMEIM

DATA[7...01[T6dfye] 1] | [ T /T el ]
pvab [ . . 7 1 7 T
PSYNG | A e e At s

Fig.: 2.2.4-93 Transmission format with packets of 204 bytes
(188 bytes of payload and 16 dummy bytes)

DATA[7.. 0]|203|Sync| 1 | | R L / i |203Eync| 1 |
ovan
PSYNC ‘ f177’7%1ﬁf%7 T

Fig.: 2.2.4-94 Transmission format with packets of 204 bytes
(188 bytes of payload and 16 additional bytes)
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The three formats are supported for partial transport streams (ETR 154). A partial transport stream is
characterized by the fact that any number of data bytes are declared as invalid by DVALID = 0 after a
transport packet.

Whereas the SFQ does not evaluate the DVALID signal in the TS PARALLEL mode, i.e. partial
transport streams are not supported, only the data where DVALID = 1 are valid in the SPI mode. Fig.:
2.2.4-95 and Fig.: 2.2.4-96 show examples of partial transport streams.

cook  LMLMLMIL / — LIULAL /- LILAL

DATA[7...0] 76 Fyne] 1] 2 | Z |186|187| [2] /7|x-1| X e 1]

oo [ 1/ T

PSYNC | 7717 774\714\%%4\77 T [ T

Fig.: 2.2.4-95 Partial TS with a packet length of 188 bytes and x dummy bytes between TS
packets

cwox [TUMAIL 7/ UL /- LU

DATA[7.. 0]|16 B 1 [ 2] Z T Pzl /X ]

pvaD [ . 7 1 7

47\77/747\—F+477 |—t

PSYNC ‘ L

Fig.: 2.2.4-96 Partial TS with a packet length of 204 bytes and x dummy bytes between TS
packets

Definition of signals:
Data [7...0]: TS data word (8 bits: Data 7 to Data 0). Data 7 is the most significant bit.

DVALID: High active, indicates valid data. This signal is constantly high in the 188 byte mode.
In the 204 byte mode as well as with partial TS, the signal indicates invalid data if its level
is 0.

PSYNC: High active, indicates the beginning of a TS packet.
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2.2.5 BASEBAND Menu

| RF FREQUEMCY | RF LEVEL | MODULATION | o ST BASEBAND SPECIAL |

BASEBAND

EMERGY DISPERSAL =
SUBCARRIER FHM =
SUBCARRIER ADR =
HOISE =

CWAMODULATION HMOD

| | [FE2=5TATUS | [F2=PRESET WIDED | [FA=PRESET BASEE. |
Fig.: 2.2.5-1 BASEBAND menu
The whole modulation signal is processed in the baseband.
It consists of: VIDEO (external source),
ENERGY DISPERSAL,
SUBCARRIER FM,

SUBCARRIER ADR and NOISE.
The menu item:

CW /MODULATION allows a switchover between modulated and unmodulated RF carriers.
Cw: The complete baseband signal is switched off; video and all subcarriers.
MODULATION: The RF carrier is modulated with the baseband.

Note: With the MOD OFF hardkey actuated in the MODULATION FM menu, the video and the

modulation of the subcarrier is switched off. The RF carrier is then further modulated with
the unmodulated sound subcarriers. This is an advantage since the sound subcarriers can
be checked for intermodulation products after demodulation in the receiver.
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2.2.5.1

Menu items:
VIDEO —
| RF FREQUEHCY

1000.000 MHz

VIDEO

RF LEVEL MODULATION E DEVIATION

FM PAL

| RF FREQUENCY | RF LEVEL | MODULATION | P SRR SPECIAL |
BASEBAMD UVIDED EDIT
UIDED = oM
EMERGY DISPERSAL  =>| DEUIATION = 22.5 MHzy
SUBCARRIER FH = | DEVIATION +-— pos
SUBCARRIER ADR = | INPUT SELECT > FROMT: 75 &
HOISE 2| STAMDARD = PAL
CLAMPING = HARD
CW/MODULATION  HOD PREEMPHASIS oM
LOWPASS oM
COUPLING Ac
| | [F2=5TATUS | [F3=PRESET... | [FA=PRESET VIDED__|
Fig.: 2.2.5-2 VIDEO
VIDEO ON/OFF The applied video can be switched ON/OFF. This is valid for all standards provided
that appropriate inputs are used for PAL, SECAM and NTSC.
DEVIATION —  Input value for video deviation; 10 to 40 MHz,,.
DEVIATION +/-  The sign of the deviation can be changed. This is required if a signal is applied at the

IF for SAT receivers.

RF FREQUEHCY

RF LEVEL MODULATION E DEVIATION

1000.000 MHz

FM PAL

| RF FREQUENCY | RF LEVEL | MODULATION | T T SPECIAL |
BASEEAND VIDED INPUT SELECT
»VIDED 2| wviDED

EMERGY DISPERSAL = | DEVIATION >

SUBCARRIER FM =| DEVIATION +-—

SUBCARRIER ADR = | »INPUT SELECT = || FRONT: 1M2

MOISE =| sTaNDARD Y [=FRONT: 75 @
CLAMPING = ||“REAR X¥30.2 75 @

CW-MODULATION  MOD PREEMPHASIS REAR X30.3 75 &
LOWPASS AUTOM. VIDEOSWITCH
COUPLING

| [E2=5TATUS |

Fig.: 2.2.5-3
INPUT SELECT

2072.5724.02

INPUT SELECT

This menu item allows to select the input connectors for the external video signals.

FRONT 1: 1 MQ

FRONT 1: 75 Q is a video input with loop-through filter which can be operated as
input or output.

Under menu item FRONT 1: 1 MQ the output of the loop-through filter has to be
terminated into 75 Q.

Under menu item FRONT 1: 75 Q the loop-through filter is internally terminated
into 75 Q which is indicated by the front-panel LED. An external 75 Q termination
must not be connected.

REAR X 30.275Q

REAR X 30.375Q

After selection of one of the two BNC inputs the video signal can be applied via the
rear of SFQ.

AUTOM. VIDEOSWITCH

Under this menu item the video input connectors are assigned to a standard.
Automatic switchover of the input cable is effected with the selection of the
standard.
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RF_FREQUEHCY

RF _LEVEL MODULATION E DEVIATION

cm
1000.000miz| ~30.06m| __FM PAL | 22.5mizen| OFF

| RF FREQUEMCY | RF LEVEL | MODULATION | o ST BASEBAND SPECIAL |
BASEBAND UIDED STANDARD
»-UIDED =1 wiDED
EMERGY DISPERSAL = | DEUIATION >
SUBCARRIER FM =1 DEwATION +-/—
SUBCARRIER ADR =1 INPUT SELECT =
NOISE = | »STANDARD = =
CLAMPING = 1" SsECAM
CW/MODULATION  MOD PREEMPHASIS MTSC
LOWPASS
COUPLING
| | [F2=5TATUS |
Fig.: 2.2.5-4 STANDARD
STANDARD This menu item allows to select STANDARD PAL, SECAM or NTSC. The

RF FREQUEHCY

external video generators are connected via BNC connectors (see INPUT
SELECT)

RF LEVEL MODULATION E DEVIATION

1000.000 miz| ~30.0 dbm FM PAL

| RF FREQUENCY |

RF LEVEL | MODULATION | R BB SPECIAL |
BASEBAMD UVIDED CLAMPING
UIDED = UVIDED
EMERGY DISPERSAL = | DEUIATION >
SUBCARRIER FH = | DEUVIATION +/-
SUBCARRIER ADR = | INPUT SELECT =
MOISE = | sTaMDARD =
*CLAMPING *
CW/HODULATION  MOD PREEMPHASIS CLAMPING HARD
LOWPASS S¥YHC. EXT OFF
COUPLING
| | [F2=5TATUS | [F3=PRESET... | [FA=PRESET VIDED |
Fig.: 2.2.5-5 CLAMPING
CLAMPING ON /OFF Clamping can be switched on or off. For all standards clamping is
effected on the back porch.
HARD Under this menu item a hum superimposed upon the video signal is
suppressed by >50 dB.
SOFT Hum is not clamped. Clamping circuits in receivers can thus be tested.
SYNC. EXT An external sync pulse can be applied via the rear X..... Level: -2 to
-4 V. External synchronization is necessary for scrambled video signals. The sync
separator in SFQ cannot process scrambled video signals.
PREEMPHASIS ON / OFF The preemphasis for the video signal can be switched on or off under
this menu item.
The preemphasis is CCVS (625) for standards PAL and SECAM and FCC (525)
for standard NTSC.
LOWPASS ON /OFF The group-delay-corrected lowpass with its limit frequency of 4.8 MHz

2072.5724.02

can be switched on or off under this menu item.
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2.2.,5.2 ENERGY DISPERSAL

| RF FREQUEHNCY |

RF LEVEL | HMODULATION | SR ST BASEBAMD SPECIAL |

EASEBAND ENERGY DISPERSAL ENERGY EDIT
VIDED > ON
kEMERGY DISPERSAL = DEUVIATION > 2.0 MHzpp
SUBCARRIER FH 2| DEVIATION +/- pos
SUBCARRIER ADR =
HOISE =
CWAMODULATION HMOD

| | [F2=5TATUS | [F3=PRESET... | [FA=PRESET DISP. |

Fig.: 2.2.5-6 ENERGY DISPERSAL

ON /OFF The energy dispersal signal can be switched on and off.

DEVIATION Input value for the energy dispersal deviation; 0 to 4 MHz,,. The nominal
level with video modulation is 2 MHz,,. The energy dispersal deviation is
doubled if the video is switched off.

DEVIATION +/ - The sign of the deviation can be changed.

2072.5724.02

2254 E-11



SFQ Menu Operation

2.2.5.3 BASEBAND - SUBCARRIER FM

List of FM subcarriers
RF_FREQUEHCY RF_LEVEL MODULATION E DEVIATION

[ C/H ]
| 1000.000m:z| -30.0am| FM PAL | 25.0muze0| OFF |
|RF FREQUENCY | RF LEVEL | MODULATION | A A SPECIAL |

BASEBAND SUBCARRIER FM =
UIDED = | EE oM
EHNERGY DISPERSAL = 2 OFF
»SUBCARRIER FH =] 3 OFF
SUBCARRIER ADR =] 4 OFF
HOISE =2 -_—
e —_
CW "MODULATION HMOD
| | [F2=5TATUS | [F3=5cC.0M-OFF | [FA=ALL OFF
Fig.: 2.2.5-7 BASEBAND - SUBCARRIER FM

With line SUBCARRIER FM selected in the BASEBAND menu all available FM subcarriers are listed.
The individual subcarriers can be switched on/off with the F3 (ON/OFF) key. The F4 (ALL OFF) key
allows to switch off all FM subcarriers at the same time. Switch on/off of FM subcarriers influences the
sum frequency deviation which is displayed at the top right in the status bar. FM subcarriers that are not
available are displayed in italics.

The required subcarrier can be selected in the list of FM subcarriers by using the cursor and pressing
the ENTER key. The associated submenu will then be opened.

Subcarrier ON/OFF
RF_FREQUEHCY RF_LEVEL MODULATION E DEVIATION

[ C/H ]
| 1000.000m:z| -30.0am| FM PAL | 25.0muze0| OFF |
|RF FREQUENCY | RF LEVEL | MODULATION | A A SPECIAL |

BASEBAND SUBCARRIER FM = | SUBCARRIER 1 EDIT
SUBCARRAIER ON
UIDED =1 e oM RF FREQUEMCY > 6.500 MHz
ENERGY DISPERSAL =] =2 OFF RF DEVIATION > 2.50 MHzr
»SUBCARRIER FH =] 3 OFF AUDID INPUT INTERMHAL
SUBCARRIER ADR =] 4 OFF AUDID HODE =| auDI0: 0N LP: ON
HOISE =2 --—- | FREQUEHCY > 1.00 kHz
o -——-| AUDIO DEVIATION > 150 kHzp
CW/MODULATION  MOD PREEMPHASIS oN
PREEMPHASIS = SOps
| | [F2=5TATUS | [FA=PRESET SC1 |
Fig.: 2.2.5-8 Subcarrier ON/OFF

The subcarrier selected in the SUBCARRIER FM column (arrow) can be switched on and off (toggle
function) under menu item SUBCARRIER. This corresponds to the function of the F3 (ON/OFF) key
described above (one menu higher).

RF frequency of subcarrier

The RF frequency (RF FREQUENCY) of the FM subcarrier can be set from 5.000 to 9.000 MHz. The
resolution is 1 kHz.

RF frequency deviation of FM subcarrier

The RF frequency deviation of the FM subcarrier (RF DEVIATION) can be set from 1.00 to 4.00 MHz,,
(peak to peak) with a resolution of 10 kHz.
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Audio input of FM subcarrier

The audio input (AUDIO INPUT) of the FM subcarrier can be toggled between internal and external
sources. The external audio input is a differential input with an input resistance >5 kQ. The nominal
input level is +9 dBm (600 Q). The set and displayed audio frequency deviation (AUDIO DEVIATION) is
valid for this nominal input level. A Lemo Triax connector for FM subcarriers 1 and 2 is provided on the
front panel, that for subcarriers 3, 4, 5 and 6 on the rear panel. The internal audio signal is generated by
a DSP.

Audio mode

| RF FREQUENCY | RF LEVEL | MODULATION | T ST BASEBAND SPECIAL |

BASEBAND SUBCARRIER FM = | SUBCARRIER 1 AUDI0 MODE
SUBCARRIER =
UIDED =1 e oM RF FREQUEMCY >
EHNERGY DISPERSAL = 2 OFF RF DEVIATION -
»SUBCARRIER FH =] 3 OFF AUDIO INPUT
SUBCARRIER ADR =] 4 OFF | »aUDID MODE = | [IEINI 3]
HOISE =2 --—- | FREQUEHCY = || LOoWPASS (3]
s -——-| AUDIO DEVIATION >
CW "MODULATION HMOD PREEMPHASIS
PREEMPHASIS =
| | [F2=sTATUS | [F3=PRESET... | [FA=PRESET SC1
Fig.: 2.2.5-9 Audio Mode

Menu item AUDIO MODE allows the switch on/off of the audio signal (unmodulated FM subcarrier if
Audio = OFF) and the switch on/off of an AF lowpass filter with a limit frequency of 15 kHz.

Audio frequency

The audio frequency (FREQUENCY) of the internal AF generator (DSP) can be set from 0.02 to
15.00 kHz. The resolution is 10 Hz.

Audio frequency deviation

The audio frequency deviation (AUDIO DEVIATION) can be set from 0 to 600 kHz,, (peak to peak) with
a resolution of 1 kHz. The set audio deviation corresponds to the actual audio deviation if the internal
audio source is selected (AUDIO INPUT: INTERNAL). A set preemphasis is taken into account. For an
external audio source the set and displayed audio frequency deviation are valid for low frequencies
(20 Hz) and only for a nominal input level of +9 dBm (600 Q).

Switch-on of preemphasis for FM subcarrier

The preemphasis can be switched on/off by pressing the ENTER key (toggle function) if the cursor is set
to menu item PREEMPHASIS (not marked by an arrow pointing to the right). With the internal audio
source selected, the audio frequency deviation is recalculated according to the set audio frequency and
is displayed. With "external audio source" set, the displayed audio deviation changes only slightly, since
the frequency deviation display is valid for low frequencies (20 Hz) and the preemphasis is only of minor
importance.
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Selection of preemphasis

| RF FREQUENCY | RF LEVEL | MODULATION | o BASEEAMD SPECIAL |

BASEBAND SUBCARRIER FM = | SUBCARRIER 1 PREEMPHASIS
SUBCARRIER =
VIDED =1 ®1 oM RF FREQUEMCY >
EMERGY DISPERSAL =] 2 OFF RF DEVIATION >
»SUBCARRIER FH =] 3 OFF AUDIO INPUT
SUBCARRIER ADR =] 14 OFF AUDIO MODE =
HOISE =9 --—- 1 FREQUEHCY >
o ----] AUDIO DEVIATION ed|*50ps ]
CW/MODULATION  HMOD PREEMPHASIS 75ns
»PREEMPHASIS =1 17
| | [E2=5TATUS | [F4=PRESET SC1 |

Fig.: 2.2.5-10 Selection of preemphasis

50 us, 75us or J17 can be selected as audio preemphasis. The preemphases have a different
characteristic which is reflected by the following expression.

50 us, 75 pus
Q(f)=Q, o1+ (277)°

where 1 =50 us or 75 us

Frequency deviation at preemphasis off: Qg

Frequency deviation: Q
Frequency: f [MHZz]
Time constant: T [us]
J17

According to ITU-R Recommendation J.17; neutral frequency f = 1.42 kHz.
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2.2.5.4 BASEBAND - SUBCARRIER ADR

List of ADR subcarriers

RF LEVEL MODULATION E DEVIATION

[ C/H ]
| -30.0aen| __FM PAL | 27.5mizo0| OFF |

RF FREQUEHCY

1000.000 MHz

| RF FREQUENCY | RF LEVEL | MODULATION | o e BASEEAMD SPECIAL |
BASEBAND SUECARRIER ADR =
[ 1| OH
UVIDED = 2 OFF
EMERGY DISPERSAL =~ =| = = —-c----— o
SUBCARRIER FM =1 -
»-SUBCARRIER ADR =1 - -
MOISE 2| 5 e
CWHMODULATION HMOD W mmm e amo
5 oo oo
Pl e mmmmm e
| | [FE2=sTATUS | [F3=5C.0DM-DFF | (Fa=ALL OFF

Fig.: 2.2.5-11 List of ADR subcarriers

With line SUBCARRIER ADR selected in the BASEBAND menu all available ADR subcarriers are listed.
The individual subcarriers can be switched on/off with the F3 (ON/OFF) key. The F4 (ALL OFF) key
allows to switch off all ADR subcarriers at the same time. Switch on/off of ADR subcarriers influences
the sum frequency deviation which is displayed at the top right in the status bar. ADR subcarriers that
are not available are displayed in italics.

The required subcarrier can be selected in the list of ADR subcarriers by using the cursor and pressing
the ENTER key. The associated submenu will then be opened.

Subcarrier ON/OFF

RF FREQUEHCY RF LEVEL MODULATION E DEVIATION

[ C/H ]
| -30.0aen| __FM PAL | 27.5mizo0| OFF |

1000.000 MHz

| RF FREQUENCY | RF LEVEL | MODULATION | o BASEEAMD SPECIAL |
BASEBAND SUECARRIER ADR = | SUBCARRIER 1 EDIT
*1 B [ SUBCARRIER ON
VIDED =] 2 OFF |  RF FREQUEMCY > &.120 MHz
EMERGY DISPERSAL = | = = -——--c-oo—-——- RF DEVIATION > 2.50 MHz¢r
SUBCARRIER FM T DAT: SOURCE = INTERMHAL
»-SUBCARRIER ADR 2 5 e DATA MODE =| :MORMAL BER: OFF
MOISE || & @ commomose=es ANCILLARY DATA MODE = OFF
CWAMODULATION HMOD | & = —— e INTERHAL GEMERATOR:
P —omoooo—c—oo MUSICAM MODE = STEREO
g —mooeo——cooo AUDIO DATA =
| | [E2=5TATUS | [F4=PRESET SC1 |
Fig.: 2.2.5-12 Subcarrier ON/OFF

The subcarrier selected in the SUBCARRIER ADR column (arrow) can be switched on and off (toggle
function) under menu item SUBCARRIER. This corresponds to the function of the F3 (ON/OFF) key
described above (one menu higher).

RF frequency of the subcarrier

The RF frequency (RF FREQUENCY) of the ADR subcarrier can be set from 0.100 to 9.000 MHz. The
resolution is 1 kHz.

RF frequency deviation of ADR subcarrier

The RF frequency deviation of the ADR subcarrier (RF DEVIATION) can be set from 1.00 to 4.00 MHz,,
(peak to peak) with a resolution of 10 kHz.
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Data source of ADR subcarrier

| RF FREQUENCY | RF LEVEL | MODULATION | T T BASEBAND SPECIAL |

BASEEAND SUBCARRIER ADR = SUBCARRIER 1 DATA SOURCE
=1 1] ] SUBCARRIER =
VIDED =] 2 OFF RF FREQUEHCY £ - INTERHAL
EHERGY DISPERSAL = & Cocoooosoooso RF DEVIATION > EXTERHAL HORHM.CLK
SUBCARRIER FHM = @ Cocoocoosoooso kDATA SDURCE = EXTERHAL IMNU. CLK
k-SUBCARRIER ADR = & Cocoocoosoooo DATA MODE = PRBS

HODISE = F Cocoocoosooso AMCILLARY DATA MODE = CH

& Cocoooosoooso TEST1
CW-MODULATION HMOD & e INTERNAL GEHERATOR: TESTZ2

¥ mmmmmm——am HUSICAM MODE =]| TEST3

P oocooooosoooo AUDIO DATA

| | [FE2=sTATUS | [Fa=PRESET s5C1

Fig.: 2.2.5-13 Data source of ADR subcarrier

Menu item DATA SOURCE of the ADR subcarrier allows to select one of several data sources:

INTERNAL
With the internal data source selected a MUSICAM data stream is generated by a DSP.

EXTERNAL NORM. CLK

External data source with normal clock.

EXTERNAL INV. CLK

External data source with inverted clock.

PRBS

A PRBS sequence is used as data source instead of the MUSICAM data stream.

cw

The ADR carrier is unmodulated (continuous wave).

TEST 1

Test sequence at modulator.

TEST 2

Test sequence at modulator.

TEST 3
Test sequence at modulator.
The possibility to switch to an external data source is only provided for one ADR subcarrier per module

(1 module = 2 ADR subcarriers). If, for example, four ADR subcarriers are available in a unit (ADR 1 to
4), the odd ADR subcarriers - i.e. ADR 1 and 3 - can be switched to an external data source.

If an external data source is to be used, a MUSICAM data stream (192 kbit/s) and the corresponding
clock (192 kHz) have to be applied (level: RS422).

A Lemo Triax connector is provided on the rear panel. The signal is a differential signal with shielding,
positive pole in the middle and negative pole between positive pole and the shielding.
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Data mode

RF FREQUEHCY RF LEVEL MODULATION E DEVIATION

[ C/iH ]
| 1000.000m:z) -30.00em| FM PAL | 27.5muz00] OFF |
| RF FREQUENCY | RF LEVEL | MODULATION | T T SPECIAL |

BASEBANMD SUBCARRIER ADR = SUBCARRIER 1 DATA MODE
=1 L] SUBCARRIER =
UVIDED = 2 OFF RF FREQUEHCY >
EHERGY DISPERSAL T RF DEVIATION >
SUBCARRIER FH = . mmmm e —m == DATA SOURCE =
k-SUBCARRIER ADR T k-DATA MODE = (] HORMAL
HOISE = & mmmm—m——— - AMCILLARY DATA MODE = BER OFF
S T e BER 1.00E-6&
CW.-MODULATION MOD H coocoooo—os=o INTERHAL GEHERATOR:
£ 2 oooooooooooo HMUSICAM MODE =
S mm i m— AUDIO DATA =
| | [F2=5TATUS | [(F2=PRESET... | [FA=PRESET SC1

Fig.: 2.2.5-14 Data mode

Under menu item DATA MODE, the | path can be exchanged with the Q path before the modulator (I/Q
NORMAL / 1/Q CHANGED toggle function). An artificial bit error rate can be switched off and on (BER
ON/OFF toggle function).

The bit error rate can be set from 1.00E™ to 1.00E®. The bit errors are generated before the modulator
and thus relate to the gross data rate.

Ancillary data
RF_FREQUEHCY

[ C/iH ]
| 1000.000m:z) -30.00em| FM PAL | 27.5muz00] OFF |
| RF FREQUENCY | RF LEVEL | MODULATION | T T SPECIAL |

BASEBANMD SUBCARRIER ADR = SUBCARRIER 1 ANCILLARY DATA MODE
=1 L] SUBCARRIER =
UVIDED = 2 OFF RF FREQUEHCY >
EHERGY DISPERSAL T RF DEVIATION > DATA 1
SUBCARRIER FH = . mmmm e —m == DATA SOURCE = DATA 2
k-SUBCARRIER ADR T DATA MODE = DATA 3
HOISE = & mmmm—m——— - E-AMCILLARY DATA MODE = DATA 4
CW.-MODULATION MOD -. ____________ INTERHAL GEHERATOR:
£ 2 oooooooooooo HMUSICAM MODE =
S mm i m— AUDIO DATA =
| | [F2=5TATUS | [FA=PRESET sC1

Fig.: 2.2.5-15 Ancillary data

Under menu item ANCILLARY DATA MODE, the ancillary data can be switched off (ancillary data bits
are filled with zeros) or a data set can be selected among four possible data sets (DATA 1 to DATA 4).

(DATA 1 to DATA 4 is not yet implemented).
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Internal MUSICAM generator

The following menu items are only effective with the internal data source selected. The MUSICAM data
stream is coded according to ISO/IEC 11172-3.

MUSICAM mode
[ RF_FREQUEHCY

[ C/iH ]
| 1000.000m:z) -30.00em| FM PAL | 27.5muz00] OFF |
| RF FREQUENCY | RF LEVEL | MODULATION | T T SPECIAL |

BASEEAND SUBCARRIER ADR = | SUBCARRIER 1 MUSICAL MODE
»1 OoH SUBCARRIER =
UIDED =] = OFF RF FREQUENCY >
EHERGY DISPERSAL =2 - - RF DEVIATION >
SUBCARRIER FH =2 v - DATA SOURCE =
»SUBCARRIER ADR =2 £ - DATA HODE =
HOISE 2 & - ANCILLARY DATA MODE = |[ SINGLE
S mmmm e e DUAL
CW-MODULATIOM  MOD e ittt INTERHAL GEHERATOR:
F mmmm e »HUSICAM MHODE =
FE | mmm—mmm AUDIO DATA

| | [E2=5TATUS | [F4=PRESET SC1 |

Fig.: 2.2.5-16 MUSICAM mode
SINGLE, DUAL or STEREO mode can be selected under menu item MUSICAM MODE.

Audio data
RF_FREQUEHCY RF_LEVEL MODULATION E DEVIATION

[ C/H ]
| 1000.000m:z| -30.0am| FM PAL | 27.5muz00| OFF |
|RF FREQUENCY | RF LEVEL | MODULATION | A A SPECIAL |

BASEBAND SUBCARRIER ADR = | SUBCARRIER 1 INTERMAL = STERED
*1 i} SUBCARRIER = | LEFT
VIDED =] 2 OFF RF FREQUEMCY > 1.02 kHz
EMERGY DISPERSAL 2] & e RF DEVIATION = | VOLUME —20.0 dB
SUBCARRIER FH e DATA SOURCE =1 auDIO (i]7]
»SUBCARRIER ADR - DATA MODE = | RIGHT
HOISE e AMCILLARY DATA MODE = | FREQUEMCY 2.04 kHz
S it e e UDLUME —20.0 dB
CW/MODULATIOM MOD & mmmm e m - INTERHAL GEHERATOR: AUDIO oM
N ittt HUSICAM HODE =
wal | mmmmmmmmm— o »AUDIO DATA =| PREEMPH. OFF
| | [F2=sTATUS | [FA=PRESET SC1 |

Fig.: 2.2.5-17 AUDIO DATA

Under menu item AUDIO DATA the audio frequencies and the volume for the left and right channel can
be set independently of each other. Moreover, the audio for each channel can be switched on/off
separately.

Audio frequency

The audio frequency (FREQUENCY) can be set from 0.01 to 19.87 kHz with a resolution of 10 Hz.
Volume
The volume can be set from -100.0 to 0.0 dB.

Switching audio on/off

The audio can be switched on/off separately for the left and right channel (AUDIO ON/OFF toggle
function)

Preemphasis

The preemphasis can be switched on/off for the two audio channels together (PREEMPH. ON/OFF
toggle function). Preemphasis 50/15 us is implemented according to ITU-R Recommendation 651.
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2.2.6 SPECIAL Menu

When the sweep function is activated, the modulation is not switched off.

Note: In the ATSC modulation mode, START FREQUENCY/STOP FREQUENCY and CENTER
FREQUENCY/SPAN always refers to the pilot frequency in the ATSC spectrum, i.e. the
pilot frequency is varied within the limits of the sweep range.

If a sweep is to be performed in the CW mode, the 1/Q modulation can be switched off by means of the
MOD OFF hardkey (modulation switched off).

In the SWEEP START/STOP and the SWEEP CENTER/SPAN modes the sweep is started and
stopped with key F4 (toggle function).

2.2.6.1 SWEEP START/STOP Submenu

|RF FREQUENMCY | RF LEVEL | MODULATION | 1-0 CODER | AT SPECIAL

SPECIAL SWEEP START-/STOP EDIT
FSWEEP START-STOP = |G A3a = 100.000 MHz | Sweep =0On forces
SWEEP CENTER-SPANM =| STOP FREQUENCY > 200.000 MHz | Fading = 0Ff and
STEP > 1.000 MHz | RF ALC OFf Mode = Table
STEP TIME > 100 m=
BER MEASUREMENT SWEEP FREQUEMCY > 0.0 Hz
BER
BER INPUT =
BER PRES SEQUEMCE =
[ | [F2=sTATUS [FA=SWEEP OH
Fig.: 2.2.6-1 SWEEP START/STOP Submenu

START FREQUENCY:

Here the start frequency is entered. The unit is always [MHz]. The lowest start frequency is 0.300 MHz,
the highest 3300.000 MHz.

If a start frequency higher than the stop frequency is entered, the user is informed accordingly.

STOP FREQUENCY:
Here the stop frequency is entered in [MHz]. The lowest start frequency is 0.300 MHz, the highest
3300.000 MHz.

If a stop frequency lower than the start frequency is entered, the user if informed. In addition, the stop
frequency must be at least one step higher than the start frequency.

STEP:

Here the frequency step width is entered. The unit is always [MHz]. The minimum step width that can be
entered is 0.000001 MHz. The maximum step width depends on the start and stop frequency. The step
width must not be greater than the stop frequency less the start frequency so that at least one sweep
step can be performed.

STEP TIME:

Here the time required for a frequency step during a SWEEP is entered. The STEP TIME is entered in
[ms]. A minimum step time of 30 ms can be entered, the maximum is 1000 ms.

Note: To achieve the minimum STEP TIME of 30 ms, automatic fading is deactivated upon
starting the sweep and the RF ALC off mode is switched to TABLE (see information in
display of SFQ).
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SWEEP FREQUENCY:

This menu item facilitates the sweep definition for RF jitter measurements.
Upon entry of the sweep limits (START/STOP) the SFQ automatically sets the minimum step width and
the minimum STEP TIME (30 ms) of the frequency steps (STEP FREQUENCY) that is required to
perform a sawtooth sweep with the stated SWEEP FREQUENCY.

2.2.6.2

SWEEP CENTER/SPAN

| RF FREQUENCY |

RF LEVEL | MODULATION | 1-0 CODER | AT SPECIAL
SPECIAL SWEEP CENTER-SPAN EDIT
SWEEP START/STOP = |G T 210.210000 MHz | Sweep = On forces
»FSWEEP CEMTER-SPAM = | SPAN = 0.010000 MHz | Fading = 0FF and
STEP > 0.001210 MHz | RF ALC OFF Mode = Table
STEP TIME > 30 ms
BER MEASUREMEMT SWEEP FREQUENCY = 0.0 Hz
BER
BER IMPUT =
BER PRES SEQUENCE = .
[ | [FE2=sTATUS [FA=SWEEFP OH
Fig.: 2.2.6-2 SWEEP CENTER/SPAN
CENTER FREQUENCY:

Here the center frequency can be entered. The unit is always [MHz]. A center frequency between
0.300 Hz and 3300.000 MHz can be chosen.

SPAN:

The frequency range swept around the center frequency is entered. A sweep is performed over tone
half of the span at both sides of the center frequency. The unit is [MHz]. The minimum SPAN that can
be entered is 0.000001 MHz, the maximum span is limited by the overall frequency range of 0.300 to
3300.000 MHz. The set span must not exceed this range and not be smaller than the set step width and
be wide enough so that at least one sweep step can be performed. The user is informed when incorrect
settings have been made.

STEP:

Here the frequency step is entered. The unit is [MHz]. A minimum step width of 0.000001 MHz can be
set. The maximum step width depends on the set span. A step must not be wider than the set span so
that at least one step can be performed.
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STEP TIME:

Here the duration of a frequency step for SWEEP is entered in [ms]. The minimum STEP TIME is
30 ms, the maximum 1000 ms.

Note: To achieve the minimum STEP TIME of 30 ms, automatic fading is deactivated upon
starting the sweep and the RF ALC off mode is switched to TABLE (see information in
display of SFQ).

SWEEP FREQUENCY:

This menu item facilitates the sweep definition for RF jitter measurements.

Upon entry of the sweep limits (CENTER/SPAN) the SFQ automatically sets the minimum step width
and the minimum STEP TIME (30 ms) of the frequency steps (STEP FREQUENCY) that is required to
perform a sawtooth sweep with the stated SWEEP FREQUENCY.
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2.2.6.3

BER submenu

BER MEASUREMENT

BER
BER INPUT

Input values for influencing the BER measurement see chapter 2.2.9

BER PRBS SEQUENCE
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2.2.7 NOISE

The noise generator for the SFQ is available in two different models.
e Standard noise generator (SFQ-B5 2072.7579.02) with good C/N accuracy (0.5 dB).

e Self-Calibrating Noise Generator (SFQ-B5 2072.7579.03/04) providing recalibration of the C/N ratio
to obtain very good C/N accuracy.

The type of noise generator (board No.: IDENT NO, VAR) used can be identified via SETUP-
HARDWARE-EQUIPMENT see following table:

Type of noise
generator board
In SETUP- Noise generator
HARDWARE-
EQUIPMENT
2072.7504.02 Standard Noise Generator: SFQ-B5 2072.7579.02
2081.9258.02 Self-Calibrating Noise Generator: SFQ-B5 2072.7579.03
2110.0059.02 Self-Calibrating Noise Generator: SFQ-B5 2072.7579.04 (in addition SFQ-
B27 Impulsive Noise can be installed)

2.2.71 Operation

The NOISE menu item is accessed via the modulation menu.

1000.000 mz

| RF FREQUENCY | RF LEVEL 10 CODER | FRCLRENE | SPECIAL |
MODULATION DUB—T COFDH MOISE EDIT
MOISE OH
DVE—S OPSK = | CONSTELLATION = 25.0 dB
DUE-C OAM =1 1o C./H SHIFT = 0.00 dE
»-DUE—T COFDM =l 1-0PHASE ERROR < | EBANDWIDTH COUPLING OH
ITU-T .J.83/E = | CARRIER SUPPRESSION > | EANDWIDTH 7.6 MHz
ATSC USB =] 1-0AMPL.IMBALANCE ->| CARRIER OH
170 EXTERHAL = = HDISE =
o = | FADING =
A A A = CWAMODULATION
I | [F2=5TATUS | [F3=CAL HOISE | [FA=PRESET aALL |
Fig.: 2.2.71 NOISE
NOISE:
The noise signal can be switched on or off.
Note: When the noise signal is switched on, the RF ALC OFF MODE is automatically set to

TABLE (see chapter 2.2.2.1. RF LEVEL).

C/N:
In this menu item the carrier-to-noise ratio can be set. The unit is [dB], the resolution 0.1 dB.

The effective power of the I/Q-modulated carrier is taken as the carrier power. The noise power is
determined by the given noise power density, the bandwidth depends on the set receiver bandwidth.

The set receiver bandwidth is used for calculating the C/N ratio.

Since the bandwidth of the noise signal generated by the SFQ is in any case wider than the set receiver
bandwidth [10 MHz or 60 (80) MHZz], realistic conditions can be simulated.

The setting range of the noise attenuator is 0.0 to 60.0 dB
Refer to the data sheet for the minimum settable C/N ratio for the modulation currently selected.
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C/N SHIFT:

SFQ features very good C/N accuracy, especially with the self-calibrating model 03 of the noise
generator. This menu item increases the accuracy further. Using a spectrum analyzer and the Carrier
off function, it is easy to check the equality of C (carrier) and N (noise) at 0 dB C/N and to correct slight
deviations by modifying the C/N shift. C/N SHIFT is stored in a non-volatile memory for each type of
modulation.

BANDWIDTH COUPLING:

The receiver bandwidth, i.e. the noise bandwidth used for calculating the C/N, is coupled with the set
SYMBOL RATE or USED BANDWIDTH of the active coder.

This coupling is selected with COUPLING ON/OFF.

BANDWIDTH:

Here the equivalent noise bandwidth of the receiver is set in [MHz]. Values between 0.1 MHz and
80.0 MHz are available.

This menu item can only be selected if bandwidth coupling is switched off.

For 1/Q modulation, a bandwidth setting equal to the symbol rate is useful (e.g. QPSK: 27.5 Msymbols/s
->BW = 27.5 MHz).

The set receiver bandwidth will be used for calculating the C/N ratio.

CARRIER ON/OFF:

The carrier can be switched off for checking the C/N value. Thus, checking the noise at 0 dB C/N can
easily be performed using a spectrum analyzer. Note: When the noise menu is exited, the carrier is
automatically switched on again.
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F3 = NOISE CAL.:

Calibration of the noise generator for the currently selected modulation mode can be started with
function key F3.

Calibration is not possible if

o the standard noise generator is installed
e MODULATION 1/Q EXT is selected

e the activated coder signals UNLOC

e a transport stream is present at the TS PARALLEL input of units without input interface. After
calibration has been started, a window requests disconnection.

After calibration has been started, the user is informed about the calibration process in a display
window.

The calibration result is indicated at the bottom left in the display (CAL failed! Check
SETUP/HARDWARE/CAL)

However, this is a summary indication; if previous SFQ calibrations FAILED, the display remains
FAILED.

In the SETUP-HARDWARE-CALIBRATING menu item, the calibration of the noise generator can be
triggered for all the modulation modes installed (NOISE ALL).

The calibration values for the various modulation methods are stored in a nonvolatile memory.

Notes: 1. The noise is switched off upon every change of the modulation mode
(NOISE = OFF).

2. When the noise generator is switched on, the RF ALC OFF MODE is preset to
TABLE.

3. In the SFQ the noise signal is added to the useful signal at 300 MHz. Through the
subsequent conversion to the output frequency the noise spectrum may be mirrored
at 0 Hz depending on the bandwidth. Please note the data sheet specifications at
low frequencies (<15 MHz or <60 MHz).

4. When retrofitting a standard noise generator, please observe chapter 1.6.5.1 C/N
Adjustment after Installation of SFQ-B2 or SFQ-B52.

5. When retrofitting a coder option in an SFQ with standard noise generator, please
observe chapter 1.6.7.1 Level Adjustment
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2.2.7.2 Impulsive Noise

| RF FREQUENCY | RF LEVEL

MODULATION 1-0 CODER | TN AT | SPECIAL |
MODULATION DVE—T COFDH NOISE EDIT
NOISE OH
SATELLITE =| COMSTELLATION =] c-sN 3> 23.2 dB
OVE—C 0AM = C~H SHIFT > 0.00 dE
»DUE-T COFDH =1 10 BAMDWIDTH COUPLING oM
ITU-T J.83/B =1 10 PHASE ERROR 3| BAMDWIDTH 7.6 MH=z
ATSC VSE = | CARRIER SUPPRESSION | IMPULSIVE oM
ISDE—T BST-0OFDM =1 10 aMPL. IMBALANCE - | GG S¥ET] 11.2 dB
-0 EXTERMAL = | = NDISE = | CARRIER OoH
A = | FaDING =
e N g b ¥ L = CWA-HMODULATION
[ | [F2=sTATUS | [F3=cAL HMISE | [FA=PRESET ALL |1

IMPULSIVE:

If IMPULSIVE is set to ON, the impulsive noise can be switched on and off by X30.3 at the rear side
(Level: TTL high impedance, High-Level = Noise on). The impulsive Noise gets superimposed the
normal Noise. Therefore Noise can be switched over with X30.3 between two C/N ratios. Shall Noise be
switched on/off, the C/N of the normal Noise must be set towards large values.

If the normal noise signal is switched off in the menu, then also impulsive Noise is switched off.

IMPULSIVE C/N:

In this menu item the carrier-to-noise ratio of impulsive noise can be set. The numerical value
corresponds to the C/N ratio at Noise permanently switched on.The unit is [dB], the resolution 0.1 dB.
The fractional digit is taken by the setting of the normal Noise.

2.2.7.3 Testing diversity receivers:

The Self-Calibrating Noise Generator (SFQ-B5 2072.7579.04) can provide additional outputs for the
internally generated 1/Q signals of the I/Q coders. These outputs can be used for the configuration of
diversity test sets. Special cabling (SFQ-Z5) of the I/Q signals is however required for this purpose.
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2.2.8 FADING

By means of the option Fading Simulator SFQ-B11, multipath fading signals can be generated. Two
implementation stages are available in SFQ: with one option, 6-path fading is possible, with a second
option, 12-path fading. The two paths can be set independently.

IQMODULATOR| ["RF UP/DOWN
cos (wt) CONVERTER
1
CODER CODER CODER FADING FADING [ RF OUT
a SIMULATOR SIMULATOR sHP>X—> >
DVB-C/S DVB-T US-Std. 6 paths 6 paths | | é
A
sin (eut)
Fig.: 2.2.8-1 Fading simulator in SFQ

The input signals for the fading simulator can be applied by either the different I/Q coders or the external
I and Q components. The output signals of the fading simulator is passed on to the IQ modulator and
then mixed to the set RF.

Note: A self-calibration routine for fading can be called up at the same time with the I/Q
MODULATION calibration (Menu SETUP \ HARDWARE \ CALIBRATING). The calibration
routine should be called up after temperature changes of more than 5 degrees (UTILITIES-
CALIB-FSIM).

Output power with fading

If one signal path is switched on with PATH LOSS set to 0 dB, the fading simulator has a 12 dB to 18 dB
insertion loss on the 1Q signals applied. This insertion loss will be corrected automatically in SFQ.

This means:

If the fading simulator is switched on with only one path at 0 dB, the average power at the RF output of
SFQ is the same as with the fading switched off. If further paths are switched on, the output signals of
these paths are superimposed. The average power at the RF output is the RF level shown in the SFQ
display.

Due to the insertion loss of the fading simulator the maximum available output power of SFQ is reduced
by up to 18 dB.
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The Fading menu item is accessed via the modulation menu.
[ RF LEVEL | = MODULATION | SYMBOLRATE | C/H  [FADING

RF FREQUEHCY

| 338.000 muz .875 MSum/s
| RF FREQUENCY | RF LEVEL MODULATION 10 CODER | SNSRI | SPECIAL |
MODULATION DUB—C 0AH FADING EDIT
DUB-5 OPSK =1 oan = ON
-OVE_C OAM =1 1o PARAMETER SET = RAZ50
DUE-T COFDM =1 10 PHASE ERROR >
P = | CARRIER SUPPRESSION >
e = | 170 AMPL. IMBALANCE -
10 EXTERMAL =1 HNoISE =
v = |» FADING =
AR A A AL = CW HMODULATION
| | [F2=5TATUS [FA=PRESET ALL |

Fig.: 2.2.8-2
FADING:

FADING

The fading modulator can be switched on or off.

RF LEUEL MODULATION USED BANDWIDTH |  c©/H |FADING

RF_FREQUEHCY

1000.000 mu=

7 .607 MHz

| RF FREQUENCY | RF LEVEL 1-0 CODER | SRS | SPECIAL |
MODULATION DUB—T COFDM FADING EDIT
DUE-S OQPSK 2| CONSTELLATION =1 FabDinG OFF
DUE-C OAM =1 1n *-PARAMETER SET = ERSY3

»-DUE—T COFDM =1 10 PHASE ERROR >

S = AW el CARRIER SUPPRESSION DIFFICULT RA250
e g = | 1-0aMPL. IMBALANCE - RED HT100
10 EXTERNAL 2| nHoIsE = ETS0
ma = | = FADING =
A AL = CHWA-HMODULATION

| [F2=5TATUS

Fig.: 2.2.8-3

PARAMETER SET:

PARAMETER SET

[FA=PRESET ALL

One of five editable sets can be selected. The sets can be selected or edited in SETUP/FADING
PARAMETER (see 2.2.8.1).

2072.5724.02
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2.2.8.1 FADING PARAMETER Submenu

Fading simulation settings are accessible in the SETUP FADING PARAMETER menu.

Note: Please observe the setting of SETUP - PRESET - FADING -REFERENCE (see chapter
2.2.13.5.).

The user can create five different fading parameter sets. These can be filled either by predefined
standardized settings or by individual values.

Note: If individual parameter sets are activated within the MODULATION menu, MODIFY will be
displayed in the message window of the MODULATION menu.

SETUP

INFO TIMEZDATE | COMHUNI— CHANNEL FADING
HARDWARE | pigMuGRE CLOCK CarioN | PRESET TABLE PARAME TER m

FADING PARAMETER

USER DEFIMED 2 FOR PRESETTING A FADING PARAMETER SET
USER DEFINED 3 WITH STANDARD PARAMETERS
USER DEFINED 4 PRESS F4

USER DEFINED 5

ACTIVE SET: USER DEFINED 1 # OFF [F2=EDIT HNAME | [FA=PRESET
Fig.: 2.2.8-4 FADING PARAMETER submenu

After pressing the F4 function key, the selection of possible presets for fading parameter sets is
opened.

First of all, the user has to select either DVB or ATTC.

SETUP

INFO TIMEZDATE | COMMUNI— CHANNEL FADING
HARDWARE | pigMunre CLOCK caTloN | PRESET THBLE PARAMETER m

FADING PARAMETER CLUSTER |

USER DEFIMED 2
USER DEFINED 3 ATTC
USER DEFIMED 4
USER DEFINED 5

ACTIVE SET: USER DEFINED 1 # OFF
Fig.: 2.2.8-5 Selection between DVB and ATTC

After selecting the cluster, the possible presettings for the fading parameter sets can be selected.
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SETUP

INFO TIRE/DATE | COMHAUNI— CHANNEL FADING
HARDUWARE | FigHWARE CLOCK CATION | (==Y THBLE PARAMETER m
FADING PARAMETER PRESET fi FADING PARAMETER SET WITH STANDARD PARAHETERS
EASYS EASY, 3 km/h
USER DEFINED 2 REGULAR TUSO REGULAR, REDUCED TYPICAL URBAN, 50 km~h
USER DEFINED 3 DIFFICULT RAZ50  DIFFICULT, RURAL AREA, 250 km/h
USER DEFINED 4 RED HT100 REDUCED HILLY TERRAIN, 100 km.h
USER DEFINED 5 ETS0 EQUALIZATION TEST, 50 km/h
UALIDATE100 UALIDATE RECOMMENDATION, 100 km/h
REDG DUE—T REDUCED DUBE—T ANNEX B, 6 PATHS
RED1 2 DUB—T REDUCED DUB—T ANNEX B, 12 PATHS
TU3 12PATH TYPICAL URBAN, 3 km/h, 12 PATHS o
TUSO 12PATH TYPICAL URBAN, 50 km/h, 12 PATHS -
ACTIVE SET: USER DEFINED 1 # OFF
Fig.: 2.2.8-6 Presets EASY3 (Cluster DVB)

The preset values of the desired fading scenarios can be copied into the selected set of fading
parameters.

(Cluster DVB)

SETUP

INFO TIME/DATE | COMMUMI— CHANNEL FADING
| [LAHIAETHE | FIRMWARE CLOCK CATION | (==Y THBLE PARAMETER m
FADING PARAMETER PRESET A FADING PARAMETER SET WITH STANDARD PARAMETERS
fi APP A ATTC STATIC HUL TIPATH APPENDEX A ENSEMBLE A
USER DEFIMED 2 E APP A ATTC STATIC MULTIPATH APPENDEX A ENSEMBLE B
USER DEFIMED 3 C APP A ATTC STATIC MUL TIPATH APPENDEX & ENSEMBLE C
USER DEFIMED 4 D APP A ATTC STATIC MUL TIPATH APPENDEX & ENSEMBLE D
USER DEFIMNED 5 E APP A ATTC STATIC MUL TIPATH APPENDEX & ENSEMBLE E
F APP A ATTC STATIC MUL TIPATH APPENDEX & ENSEMBLE F
G APP A ATTC STATIC MUL TIPATH APPENDEX i ENSEMBLE G
15us APP B ATTC ECHO REJECTION APPENDIX B 15us ECHO
1 APP C ATTC RANDOM APPEMNDIX C ENSEMBLE 1
2 APP C .. ATTC RAMDOM APPEMDIX C ENSEMELE 2 L
ACTIVE SET: USER DEFINED 1 # OFF
Fig.: 2.2.8-7 Presets A APP A (Cluster ATTC)
The preset values of the desired fading scenarios can be copied into the selected set of fading
parameters.
INFO TIME-DATE | COMMUNI— CHANMNEL FADING
HARDUWARE | FigHWARE CLOCK CATION | (==Y THBLE PARAMETER m
FADING PARAMETER PRESET A FADING PARAMETER SET WITH STANDARD PARAMETERS
EASY3 EASY3 EASY, 3 km/h
RED& DUB—T REGULAR TUSO REGULAR. REDUCED T¥PICAL URBAN, 50 km. h
USER DEFINED 3 DIFFICULT RAZ50  DIFFICULT, RURAL AREA, 250 km~h
USER DEFINED 4 RED HT100 REDUCED HILLY TERRAIN, 100 km~h
USER DEFINED 5 ETS0 EQUALIZATION TEST, 50 km/h
UALIDATE1 00 VALIDATE RECOMHEHDATION, 100 km. h
RED& DUB—T REDUCED DUB—T ANNEX B, 6 PATHS
RED1 2 DUB—T REDUCED DUB—T ANNEX B, 12 PATHS
TU3 12PATH TYPICAL URBAM, 3 km~h, 12PATHS ... ... _
TUSO 12PATH TYPICAL UREAM, 50 km~h, 12 PATHS .
ACTIVE SET: EASY3 # OFF
Fig.: 2.2.8-8 RED6 DVB-T

Some of the presets for fading parameter sets need 12 paths. These can only be selected if SFQ is
equipped with two fading simulator modules.
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INFO TIMEZDATE | COMMUNI— CHANMEL FADING
HARDWARE | FigHWARE CLOCK CATION | (=T THELE PARAMETER m
FADING PARAMETER PRESET A FADING PARAMETER SET WITH STANDARD PARAMETERS
EASY3 EASY3 EASY, 3 km/h
REGULAR TUSO REGULAR TUSO REGUL AR, REDUCED TYPICAL URBAN, 50 km/h
DIFFICULT RAZ50 DIFFICULT RAZ50  DIFFICULT, RURAL AREA, 250 km/h
RED HT100 TU3 12PATH TYPICAL URBAM, 3 km/h, 12 PATH
ET50 TUSO 12PATH TYPICAL URBAMN, 50 km/h, 12 PATH
HT100 12PATH HILLY TERR#IN, 100 km~h, 12 PATH
RED HT100 REDUCED HILLY TERRAIN, 100 km/h
ET50 EQUALIZATION TEST, 50 km/h
ACTIVE SET: EASY3 # OFF
Fig.: 2.2.8-9 ET50

As soon as one of the parameters of a predefined fading parameter set is varied manually, the prefix
USER will be added to the parameter designation.

SETUP

HARDWARE

INFO TIME/DATE | COMMUNI- PRESET CHANNEL FADING
FIRMWARE CLOCK CATION TABLE PARAMETER

FADING PARAMETER

REGULAR TUSD FOR PRESETTING A FADING PARAMETER SET

DIFFICULT RAZ50 WITH STANDARD PARAMETERS

RED HT100 PRESS F4

ETSD

ACTIVE SET: USER EASY3 # OFF [F2=EDIT HAME | [FA=PRESET

Fig.: 2.2.8-10 USER EASY3

Note:

If modified parameter sets are activated within the MODULATION menu, MODIFY will be
displayed in the message window of the MODULATION menu.
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The name of the fading parameter set currently edited is displayed at the top left of the fading value
table. The name of the fading parameter set selected for transmission in the modulation menu is
displayed in the status line of the menu after "ACTIVE SET:”. The operating state of the fading simulator

is also indicated with OFF or ON.

INFO TIME-DATE COMHMUNI- CHANMMEL FADING

HARDMARE | pigMuare CLOCK | CATION | PRESET TABLE PARAMETER m
REGULAR TUSO PATH 1 PATH 2 PATH 3 PATH 4 PATHS PATH &
PATH STATE 1]} ] 1], ] 1]} ] 1]} ] 1], ]
PROFILE RAYLEIGH RAYLEIGH RAYLEIGH RAYLEIGH RAYLEIGH RAYLEIGH
PATH LOSS 3.0dB 0.0 dB 2.0 dB 6.0 dB 8.0 dB 10.0 dB
DELAY 0.00 ps 0.20 p=s 0.50 ps 1.60 p=s 2.30 = .00 ps
SPEED 13.9m s 13.9m s 13.9m s 13.9m = 13.9m s 13.9m s
DOPPLER FREQUEHNCY 46.3 H= 46.3 H= 46.3 H= 46.3 H= 46.3 H= 46.3 H=
PHASE AR A LY oy SRR A AR P Py P ol
DISCREET COMPOMENT | OFF OFF OFF OFF OFF OFF

POMWER RATIO AP P e? A AP PPy AP

FREQUEHCY RATIO ) ) L) ) ) P

ACTIVE SET: REGULAR TUSO s ON F2=nlLL EQUAL [Fa=pG DOWH

Fig.: 2.2.8-11

Modulation menu for transmission of selected fading parameter set

Scrolling within the table and between the parameters is possible using function keys F4 = PG DOWN

and F3 = PG UP.

SETUP

IMFO TIME<DATE COMHUNI- CHANMMEL FADIMNG

HARDUWARE | FigHWARE CLOCK CATION | (==Y THBLE PARAMETER m
REGULAR TUSO PATH1 PATH 2 PATH 3 PATH 4 PATH S PATH &
PATH STATE 1]} ] 1]} ] 1]} ] 1]} ] 1],]
PROFILE RAYLEIGH RAYLEIGH RAYLEIGH RAYLEIGH RAYLEIGH RAYLEIGH
PATH LOSS 3.0 dB 0.0 dB 2.0 dB 6.0 dB 8.0 dB 10.0 dB
DELAY 0.00 p=s 0.20 p=s 0.50 ps=s 1.60 ps 2.30 ps 5.00 ps
SPEED 13.9m s 13.9m s 13.9m = 13.9m = 13.9m s 13.9m s
DOPPLER FREQUEMCY | 46.3 Hz 46.3 Hz 46.3 Hz 46.3 Hz 46.3 Hz 46.3 Hz
PHASE EA0R LR EA0R LR A pR LR A0 P AR LA AR LA
LOGHORMAL OFF OFF OFF OFF OFF OFF

LOCAL COMSTANT 200.0 m 200.0 m 200.0 m 200.0 m 200.0 m 200.0 m

STD DEVIATION 0.0 dB 0.0 dB 0.0 dB 0.0 dB 0.0 dB 0.0 dB

ACTIVE SET: REGULAR TUSO < DM [F2=nLL EQUAL | [F2=pG Up |

Fig.: 2.2.8-12

Parameter selection

The desired path or parameter is selected with the cursor keys. If more than 6 fading paths are
available, the display range of the table can be shifted towards the higher paths.

2072.5724.02
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PATH

STATE

PROFILE

DISCRETE
COMPONENT

POWER RATIO

2072.5724.02

Display of paths for the following parameters. These parameters can be set
separately for each path.

Switching on and off a path. If the cursor is placed onto a path in the diagram,
it may be switched on and off by pressing one of the unit keys (toggle
function).

Selection of the fading profile.

P.DOPPLER (Pure Doppler) Simulation of a transmission path having a
single direct connection from the transmitter to the moving
receiver (discrete component). The Doppler frequency shift is
determined by the parameters DOPPLER FREQ and FREQ
RATIO.

RAYLEIGH  Simulation of a radio field, where a multitude of strongly
scattered partial waves hit a moving receiver. The resulting
receiving amplitude is time-varying. The probability density
function of the receiving amplitude is described by a Rayleigh
distribution. The fading spectrum is a classical Doppler
spectrum.

RICE Simulation of a radio field, where apart from a multitude of
scattered partial waves, one strong direct wave (discrete
component) hits a moving receiver. The probability density
function of the receiving amplitude is described by a Rice
distribution. The fading spectrum of an unmodulated signal is
an overlapping of a classical Doppler spectrum with a discrete
spectrum line.

C.PHASE (Constant Phase) A radio field without direct or random waves
is generated for this fading type (no discrete and static
component).

The path is multiplied by a constant "pointer* corresponding to
the path-specific parameter.

Shows the switch-on/off status of the discrete component.

Entry of the power ratio of the discrete component and distributed component
with Ricean fading switched on. If POWER RATIO is changed the sum of both
components remains constant.
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FREQENCY
RATIO

SPEED

2072.5724.02

Entry of the ratio of the actual Doppler frequency shift to the Doppler
frequency setting with Ricean fading or FDOP fading switched on. The actual
Doppler frequency shift depends on the simulated angle of incidence of the

discrete component.

Pideg 0 | 90 | 180
FREQRATIO [ -1] 0 | #

Fig.: 2.2.8-13 Doppler frequency shift with moving receiver

Entry of the speed v of the moving receiver.

The Doppler frequency fp (DOPPLER FREQ) is calculated from the speed
and the frequency of the RF output signal fre. On changing SPEED the
parameter DOPPLER FREQ is automatically adjusted.
_479-10°m /s

003-10°m /s

Setting range: Vv i, = Vimax =

fre fre

<99999km /h

Vmax -

Note:

SPEED will be recalculated when the RF frequency varies,
whereas the Doppler frequency remains constant.

2.2.8.8

If DOPPLER FREQUENCY has been selected as the parameter
under SETUP - PRESET - FADING —-REFERENCE, the selected
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DOPPLER FREQ Entry of the magnitude of the maximum Doppler Frequency shift (cf. FREQ
RATIO).
On changing the Doppler frequency fp the parameter SPEED is automatically
adjusted.
v
With ¢ =2998-10%m /s itis —=-D
c frp
Note: If SPEED has been selected as the parameter under SETUP -
PRESET - FADING —-REFERENCE, the selected DOPPLER
FREQ will be recalculated when the RF frequency varies,
whereas the SPEED remains constant.
PATH LOSS Entry of the attenuation of the path.
DELAY Entry of the signal delay of the path.

LOGNORM STATE

LOCAL CONST

STD DEV
CONST PHASE

2072.5724.02

Switching on or off log-normal fading.

With log-normal fading set, an additional, rather slowly fluctuating amplitude of
a moving receiver is simulated. Log-normal fading has a multiplying effect on
the path loss. The multiplication factor is time-varying and has a logarithmic
normal distribution. If a Rayleigh profile is set simultaneously, this results in
Suzuki fading.

Entry of the area constant.

The area constant L (LOCAL CONST) and the speed v of the moving receiver
determine the limit frequency f, of log-normal fading: f; = v/L

The power density spectrum of an unmodulated carrier consists of a discrete
spectrum line at frr and a frequency-dependent continuous component
described by:

_0_5.| f_fj
S(f) =const - ¢ L
The lower limit of the range is dependent on the RF frequency fre.
12-10°m /s

frr
Entry of the standard deviation of log-normal fading.

Entry of CONST PHASE for CPHAS fading. The corresponding path is
multiplied with this phase.

The following equation applies: L, ;, =
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2.2.8.2

Special Level Conditions in Case of Fading

The fading processes of the different paths are normally statically independent. In this case the average
sum power of all paths is usually constant. There are however special cases, two of which being
described in the following:

- If for instance two paths are selected with the same parameters but different phases, different
values are obtained for the RF level. Phases of 0 ° and 180 ° cause cancellation of the path signals.
The RF level is increased by 3 dB if both phases are set to 0°.

IMFO TIME<DATE COMHUNI- CHANMMEL FADIMNG

HARDUWARE | FigHWARE CLOCK CATION | (==Y THBLE PARAMETER m
USER DEFIMED 1 PATH1 PATH 2 PATH 3 PATH 4 PATH S PATH &
PATH STATE 1] OFF OFF OFF OFF
PROFILE C.PHASE C.PHASE C.PHASE C.PHASE C.PHASE C.PHASE
PATH LOSS 0.0 dB 0.0 dB 0.0 dB 0.0 dB 0.0 dB 0.0 dB
DELAY 0.00 p=s 0.00 p=s 0.00 p=s 0.00 p=s 0.00 ps 0.00 ps
SPEED LA aretar LA pretar LA aretar LA aretar LA aretar LA aretar
DOPPLER FREQUEHLCY AT A AT A AT A H AT A AT A H AT A
PHASE 0.0 DEG 180.0 DEG - 0.0 DEG 0.0 DEG 0.0 DEG 0.0 DEG
DISCRETE COMPOMENT | OFF OFF OFF OFF OFF OFF

POWER RATIO P ot R R S P SR SRR

FREQUEHCY RATIO we? we? we? we? we? .l

ACTIVE SET: USER DEFIMED 1 s OH F2=nlLL EQUAL [Fa=PG DOWH

Fig.: 2.2.8-14

Special level conditions in case of fading

- The level is also increased if two equal paths with P.DOPPLER profiles exhibit the same
FREQUENCY RATIO.

IMFO TIME<DATE COMHUNI- CHANMMEL FADIMNG
HARDUWARE | FigHWARE CLOCK CATION | (==Y THBLE PARAMETER m
USER DEFIMED 2 PATH1 PATH 2 PATH 3 PATH 4 PATH S PATH &
PATH STATE 1] OFF OFF OFF OFF OFF
PROFILE P.DOPPLER P.DOPPLER RAYLEIGH RAYLEIGH RAYLEIGH RAYLEIGH
PATH LOSS 0.0 dB 0.0 dB 0.0 dB 0.0 dB 0.0 dB 0.0 dB
DELAY 0.00 p=s 0.00 p=s 0.00 p=s 0.00 ps 0.00 ps 0.00 ps
SPEED 0.1 m s 0.1 m=s 20.0 m/ = 20.0m/ s 20.0m/ s 20.0m/ s
DOPPLER FREQUEHCY | 0.2 H=z 0.2 Hz 66.7 Hz 66.7 Hz 66.7 Hz 66.7 Hz
PHASE EA0R LR EA0R LR A pR LR A0 P AR LA AR LA
DISCRETE COMPOHENT | OH 1] OFF OFF OFF OFF
POWER RATIO e R R S P SR SRR
FREQUEHCY RATIO 1.0 . .a? . .7 .7 . st .
ACTIVE SET: USER DEFIMED 2 1] F2=nlLL EQUAL [Fa=pG DOWN |

Fig.: 2.2.8-15

Two equal paths with P.DOPPLER profiles exhibiting same FREQUENCY RATIO

Note:

In the special cases shown above the resulting RF sum power does not agree with the RF
LEVEL indicated in the SFQ menu.

2072.5724.02
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229 BER (Bit Error Ratio) Measurement

General

The BER measurement function is independent of other SFQ settings. The current BER is continuously
displayed in a line. Messages regarding the BER measurement are displayed in the SPECIAL field of
the menu bar.

The BER measurement can be carried out both by the DVB-T coder module and the input interface 2.
The BER measurement is activated in the DVB-T coder if the SFQ is equipped with this coder.
Otherwise, the BER measurement is activated on input interface 2. The option can only be activated if
one of these modules is fitted. The difference between the two versions is that input interface 2 uses the
transport stream input TS PARALLEL (X60) as a parallel input and the DVB-T coder the transport
stream input TS PARALLEL AUX (X61).

(2%*-1 and 2'°-1 to ITU-T Rec. 0.151)

2.291 Inputs

2.2.9.1.1 Serial Input

Three BNC connectors for clock, data and enable (TTL level) are provided on the rear of the SFQ.
X8: BER data input

X7: BER clock input

X6: BER enable input

The inputs are internally terminated into 75 Q. The enable input doesn't have to be used. The rising
edge of the clock signal should be in bit centre of data. The set-up- and hold-times are typically 2 ns.

2.2.9.1.2 Parallel Input

The additional parallel transport stream input TS PARALLEL AUX (X61) at the rear can either be used
as additional transport stream input (AUX) for hierarchical coding with DVB-T or as parallel input for
BER measurements (LVDS level). If the DVB-T coder is not fitted and the BER measurement is
activated on input interface 2, the transport stream input TS PARALLEL (X60) is used as a parallel
input. Switchover is effected via software. Possible conflicts are recognized and communicated to the
user by means of a message window.

Specification of parallel input:

Input impedance: 100 Q

Input signal amplitude: 100 mV pp to 2 Vpp
Data transfer on rising clock edge
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Pin assignment: 25-pin Sub-D connector
X61 TS PARALLEL AUX

Pin Signal line Pin Signal line
1 Clock A 14 Clock B
2 System Gnd 15 System Gnd
3 Data 7 A(MSB) 16 Data 7 B
4 Data 6 A 17 Data 6 B
5 Data5 A 18 Data 5B
6 Data 4 A 19 Data 4 B
7 Data 3 A 20 Data 3B
8 Data 2 A 21 Data 2 B
9 Data 1 A 22 Data 1 B
10 Data 0 A 23 Data 0 B
11 DVALID A 24 DVALID B
12 PSYNC A 25 PSYNC B
13 Cable Shield

2.29.2 Operating Menu

2.2.9.2.1 BER MEASUREMENT: ON/OFF

The BER measurement can be switched on and off in this menu. When the BER measurement is
activated, a line is displayed below the menu bar. This line indicates the currently measured BER. Two
values are displayed (in brackets) behind the BER value, for example (152/1000).

The first value indicates the bits used for the measurement (*1E6) (events). The second value is a
proposal based on the current BER. For further explanations see below.

As long as the BER measurement is activated, the line indicating the BER is displayed all the time.

All error messages regarding the BER measurement are displayed in the field SPECIAL of the menu
bar.

The following messages may occur:

Message Possible error source Priority
NO BER CLOCK Signal is not present (wrong level), wrong input selected 1
NO BER DATA Signal is not present (wrong level), wrong input selected, no valid 2
ENABLE signal (if ENABLE is activated).
NO BER SYNC Data is inverted, wrong PRBS sequence, too many bit errors, wrong 3
BER MODE

The message with the highest priority is displayed.
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2.2.9.2.2 BER: Display

The currently measured BER is displayed here. After the BER value, two values are indicated in
brackets (events*1E6/proposal*1EB).

The same values as those in the line below the menu bar are displayed.
RF_FREQUEHCY | RF LEVEL | = MODULATION | USEDBAMDWIDTH | c/H  |FADING

1000.000 miz| -30.0 4em| DVB-T 640AM |  7.507 muz| OFF |OFF

BER: 2.46E-07 {284 7 10K}
RF FREQUEHNLCY | RF LEVEL | MODULATION | 1 CODER | AN L F AT SPECIAL
SPECIAL BER INPUT SERIAL

SWEEP START/STOP =
SWEEP CENTER-SPAN =

BER MEASUREMENT 1], ]

BER 2.46E-07 (284 10K}
SERIAL DATA HORMAL
CLOCK INVERTED
EMABLE ALWAYS
BER PRES SEQUENCE = | 2~23-1
[ | [E2=5TATUS |

Fig.: 2.2.91 BER INPUT

The proposal is calculated based on the assumption that 1000 errors should occur for a sufficient
accuracy of the result due to the statistical distribution of bit errors.

A display (152/1000) thus signifies that 152 000 000 bits were evaluated. To get a statistical accuracy of
better than 10%, , 1000 000 000 bits must be evaluated.

Example:
The BER display is updated once per second.

At a bit rate of 27 Mbit/s this means an increase of events per display by 27, i.e. (152/1000),
(179/1000), (196/1000), ... .

The user would have to wait about another 24 seconds until the proposal - and thus a statistical
accuracy of better than 10 % - is attained. To provide a measured value for the user, the measured
value is indicated together with the number of evaluated bits (events) and the proposal.

Error values are stored for each measurement until the proposal is attained. Only then are previous
values discarded and new values come up (floating BER calculation).

If bit errors do not occur during the measurement time, a proposal is not possible. This error-free case
is treated in a special way.

The leading zeros of the mantissa show that no error has occurred during the measurement time
period, e.g. 0.00 E-7.

To recognize the length of the measurement time, the exponent of the BER is modified:

e.g. after a new start: 0.00 E-5 (26/100),
after some seconds: 0.00 E-6 (524/1G)
after some minutes: 0.00 E-7 (1283/1G)

from 100 (*1E6) evaluated bits and above, E-6 is displayed,
from 1000 (*1E6) evaluated bits and above, E-7 is displayed,
from 10k (= 10000) (*1E6) evaluated bits and above, E-8 is displayed etc.
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2.2.9.2.3 BER INPUT: SERIAL/PARALLEL

Selecting the input:

Selection can be made between the serial input (BNC connector, TTL level) and the parallel input (Sub-
D connector, LVDS level).

With the parallel input selected, a conflict may occur if the input is used as AUX transport stream input
with DVB-T hierarchical coding (see Parallel Input).

Serial input:

All inputs (clock, data, enable) are internally terminated into 75 Q.

With the serial input selected, clock (X7) and data (X8) always have to be applied.
RF_FREQUEHCY [ RF LEVEL | MODULATION | USEDBANDMWIDTH | C/H  [FADING

1000.000 miz| -30.0 4em| DVB-T 640AM |  7.507 muz| OFF |OFF

BER: 1.40E-07 499 7 10K}
RF FREQUEHNLCY | RF LEVEL | MODULATION | 1 CODER | AN L F AT SPECIAL
SPECIAL BER INPUT SERIAL

SWEEP START/STOP =
SWEEP CENTER-SPAN =

BER MEASUREMENT oM
BER 1.40E-07 {499 7 10K}
»-EER IMPUT = DATA NORMAL
PARALLEL CLOCK INVERTED
EMABLE ALWAYS
BER PRES SEQUENCE = = | 2~23-1
[ | [E2=5TATUS |

Fig.: 2.2.9-2

DATA NORMAL - for a normal PRBS (as specified in ITU-T Rec. O.151)
DATA INVERS - for an inverted PRBS

CLOCK NORMAL - data is transferred on a rising clock edge
CLOCK INVERS - data is transferred on a falling clock edge

The enable signal (X6) can be set as follows:
RF FREQUEHCY RF LEUEL MODULATION USED BAMDWIDTH |  c©/H [FADING

1000.000 miz| -30.0 4em| DVB-T 640AM |  7.507 muz| OFF |OFF

BER: 5.30E-0O/ (132~ 10K}
RF FREQUEHCY | RF LEVEL | HMODULATION | 10 CODER | SR ALT SPECIAL

SPECIAL BER INPUT SERIAL

SWEEP START-S5TOP =
SWEEP CEMTER-5PAN =

BER MEASUREMENT OoH

EER 5.30E-07 (1327 10K) ST
SERIAL DATA
CLOCK ACTIVE HIGH
MEMABLE ACTIVE LOW
BER PRES SEQUENCE = | 2~p3_1
I | [F2=5TATUS |
Fig.: 2.2.9-3
ALWAYS - data is transmitted on every active clock edge
ACTIVE HIGH - if the enable signal is high on the active clock edge, data is transmitted.
ACTIVE LOW - if the enable signal is low on the active clock edge, data is transmitted.
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Parallel input:

The data and the clock can be applied to connector X61 TS PARALLEL AUX with the LVDS (low
voltage differential signalling) level. If the option is activated on input interface 2, the data is applied via
TS PARALLEL (X60).

RF FREQUEHCY [ RF LEUEL | MODULATION USEDEAMDUIDTH | C/H | FADING
1000000 Mu=

DVB-T 640AM [ 7.607 m-| OFF |OFF

BER: B.5PE_07 (2610 # 10K»
RF FREQUENCY RF LEUEL I MODULATION | 1-Q CODER I R

SPECIAL

SPECIAL BER IHNPUT PARALLEL

SHEEP START~STOP =
SWEEP CEMTER/5PAM =

BER MEASUREMENT oM
EER 2.52E-07 (26107 10K) DRES
PARALLEL *MODE PRBS INVERTED
ENABLE B-HULL PRES PACKET
PID F. FOR PRES PACKE T

BER PRES SEQUEMCE = | 231

| | [Fa=5TaTUS | !
Fig.: 2.2.9-4

The following settings can be selected:

MODE:

PRBS - pure PRBS - applied byte by byte (MSB first)

PRBS INVERS - inverted PRBS — applied byte by byte (MSB first)

NULL PRBS PACKETS
PID for NULL PRBS P.

MPEG2 transport stream with PRBS as payload

MPEG2 transport stream with null packets having PRBS as payload
(PID=1FFF hex)

With the setting NULL PRBS PACKET and PID FILTER FOR PRBS PACKET, a valid MPEG2 transport
stream with PSYNC is expected.

With the setting NULL PRBS PACKET, the header (4 bytes) of the packet is removed. The payload
(184 bytes) is evaluated.

This measurement is also possible with very high BERs (e.g. 1E-3) as the PSYNC is used for the
recognition of the sync byte. But the PSYNC may also be missing.

With medium BERs, the setting PID FILTER FOR PRBS PACKET only works within limits. The BER
measuring device has to evaluate the PID in the header. If errors occur in the PID of the frame to be
evaluated, the data of this frame cannot be evaluated. This causes a new initialization of the BER
measurement.

ENABLE:
ALWAYS - data is transmitted on every active clock edge
DVALID - if the DVALID signal is high on the active clock edge, data is transmitted.

Possible conflicts when selecting the input:

With the parallel input (TS PARALLEL AUX X61) selected, conflicts occur if the input is to be used at
the same time as the AUX transport stream input with DVB-T hierarchical coding and as the parallel
input for the BER measurement.
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RF FREQUEHCY RF LEUEL MODULATION USED BAMDWIDTH |  c©/H [FADING

1000.000 miz| -30.04en| DVB-T 64 «=4 | _7.607 miz| OFF [OFF

BER: 1.39E-D& {251 ~ 10003

RF FREQUEHCY | RF LEVEL | HMODULATION | 1-Q _1 STFNLRE AT SPECIAL
SPECIAL BER INPUT I PARALLEL
SWEEP START/STOP =
SWEEP CEHTER-S5PAH = Conflict with
l BER measurement!
Are you sure 7
#BER MHEASUREMENT Please press ENTER to continue
BER or BACK to undo changes
BER INPUT =* | FARALLEL MUDE HULL PRBS PACKET

BER PRES SEQUENCE = = | 2~23-1
[ | [E2=5TATUS

Fig.: 2.2.9-5

The user is warned if input X61 (TS PARALLEL AUX) is already used as the AUX input for the
hierarchical DVB-T coding but the parallel input is to be used for the BER measurement. In this case,
the parallel input is not available for BER measurement.

Remedy: In this case, the user can switch the MODE of the AUX path to a setting other than DATA
in the DVB-T coder menu, i.e. PRBS or null packets.

If the user has switched the MODE of the AUX path to PRBS (other than DATA) and activates the
parallel input for the BER measurement, the MODE of the AUX path can no longer be switched to
DATA at a later time. A warning is issued. The BER measurement must be switched off first or the
serial input selected.

RF FREQUEHCY RF LEUEL MODULATION USED BAMDWIDTH |  c©/H [FADING

1000.000 miz| -30.0 ¢em| DVB-T 64 «=4 7.607 muiz| OFF |OFF
BER: 1.36E-06 f 36 100}
RF FREQUEHMCY | RF LEVEL MODULATION 10 ED | AN AT | SPECIAL
TS
HMODULATION OVE-T COFDH I EDIT |
DUE-S QPSK =1 Conflict with
OVBE-C OAM = BER measurement!
DVE-T COFDHM = Are you sure 7
ITU-T J.B3-B = Please press EMTER to continue
AaTsC USE = or BACK to undo changes
10 EXTERMAL = FUISE 3 T
e = FADING =
A NSNS = CW/HODULATION HOoD.
I | [F2=sTaTUS | '[FA=PRESETALL |

Fig.: 2.2.9-6

If the parallel input has already been selected for the BER measurement and hierarchical coding is
switched on afterwards in the DVB-T coder menu (with MODE=DATA in AUX path), a warning will be
issued. In this case, hierarchical DVB-T coding has priority — the input of the BER measurement is
switched to SERIAL and the BER measurement is switched off (off).

There will be no conflicts if the BER measurement is activated on input interface 2. In this case, the
coder also receives data from the parallel input.
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2.2.9.2.4 BER PRBS SEQUENCE: 2%°-1/2"%1

The user can select whether a PRBS 2% -1 or a PRBS 2" -1 is to be evaluated. Both are implemented

according to ITU-T Rec. O.151. If the SFQ is used as the data source, the selection should be the same
as the setting in SETUP-PRESET-PRBS SEQ.

RF_FREQUEHCY

1000.000 mH=z

RF LEUEL MODULATION USED BAMDWIDTH |  c©/H [FADING

DVB-T 640AM [  7.c07 mi:| OFF [OFF

BER: 1.40E-07 £ 499 / 10K}
RF FREQUENCY | RF LEVEL | MODULATION | 1-Q CODER | FR L ERAL SPECIAL
SPECIAL BER INPUT SERIAL
SWEEP START/STOP =
SWEEP CEMTER-SPANM =
BER MEASUREMENT oM
BER 1.40E-07 (499~ 10K)
BER INPUT > DAaTh NORMAL
2231 ] CLOCK INUERTED
2151 EMABLE ALWAYS
»EBER PRES SEQUEMCE = =
[ | [F2=5TATUS |
Fig.: 2.2.9-7
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2.29.3 Applications

2.2.9.3.1 Application 1: BER Measurement Before Reed-Solomon Decoder

Test setup for determining the BER before the Reed-Solomon decoder for a set-top box by means of an
adapter card for the common interface:

SFQ DUT (Settop Box)
" Goder | Damoduar, | Adapter Card
— | Demapper, |
?/Tsﬁ [ ?ﬂ-k - : Decoder, | CI - TS
B RN o S G ! | FEC ‘ o
fadet ModeTNULL PRES PACKET _ ' |Fading, INoise ;| | =———————~— ! TS |, Common ! TTL
77777777 %InﬁerjaieJ % {vDs

TSPARALLEL |-~~~ "~~~ "~~~ "~~~ =~~~ =7777
AUX (X61) BER Measurement

Input = PARALLEL.
Mode =NULL PRBS PACKET
MPEG2 Transport Stream (LVDS)

SFQ setting - coder:
Mode = NULL PRBS PACKET
Special: Reed Solomon = OFF

SFQ setting - preset:
PRBS = 2723 -1

SFQ setting - special:

BER = ON

BER INPUT = PARALLEL

MODE = NULL PRBS PACKET
BER PRBS SEQUENCE = 2723 -1

The data - in this case NULL PRBS PACKET (null packet whose payload consists of PRBS bytes) — is
transmitted in the normal way. The channel coding is complete, and only the Reed-Solomon encoder is
switched off.

The Reed-Solomon decoder in the receiver (DUT) thus recognizes more than 8 seemingly erroneous
bytes (which it could be correct). It sets an error flag and lets the transport stream pass in unchanged
form. The BER can thus be measured in a simple way before the Reed-Solomon decoder.

With a set-top box, the transport stream is available at the common interface (TTL level). An adapter
card converts the TTL signals into LVDS signals. These signals are applied to the BER measurement
via the parallel input. In the BER measuring device, the header (4 bytes) is removed in setting NULL
PRBS PACKET. The 184 byte payload comprises the PRBS which is evaluated for the determination of
the BER.

The measurement before the Reed-Solomon decoder is important as the latter is highly efficient and
yields an output error rate of 1E-11 (QEF — quasi error-free) at an input error rate of 2E-4.
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Slight changes of the input error rate in this range result in very strong changes of the output BER. The
measurement results are very susceptible to inaccuracies of the interference source, e.g. the noise
power in the measurement of the C/N versus BER. Moreover, the measurement time largely increases
with small BERs, e.g. after the Reed-Solomon decoder (data rate 100 Mbit/s BER 1E-11, 1000 error
events for a statistical accuracy of better than 10% -> measuring time approx. 11 days (the average
time for measuring one error is about 16 minutes)).

Higher BERs are measured before the Reed-Solomon decoder. This reduces the measurement time.
Moreover, the C/N versus BER curves are much flatter. Therefore inaccuracies of the interference
source have less impact on the BER.
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Pin assignment of COMMON INTERFACE (DVB Document A017):

Pin | Signal | I/O Function Pin Signal /0 Function
1 |GND Ground 35 |GND Ground
2 |D3 I/O | Data bit 3 36 [CD1# O [Card detect 1
3 |D4 I/O | Data bit 4 37 |[MDO3 O [MP data out 3
4 |D5 I/O | Data bit 5 38 |[MDO4 O [MP data out 4
5 |D6 I/O | Data bit 6 39 |[MDO5 O [MP data out 5
6 [D7 I/O | Data bit 7 40 |MDO6 O [MP data out 6
7 |CE1# | [Card enable 1 41 |MDO7 O [MP data out 7
8 |A10 | |Address bit 10 42 |CE2# | |Card enable 2
9 |OE# | |Output enable 43 |VS1# O |Voltage sense 1
10 |A11 | |[Address bit 11 44 |1ORD# | [1/O read
11 [A9 | [Address bit9 45 |IOWR# | [1/O write
12 |A8 | [Address bit 8 46 |MISTRT | [MP in start
13 |A13 | [Address bit 13 47 |MDIO | [MPdatain0
14 |A14 | [Address bit 14 48 |MDI1 | [MP datain 1
15 |WE# | |Write enable 49 |MDI2 | |[MPdatain 2
16 |IREQ# O [Interrupt request 50 |MDI3 | |MPdatain 3
17 |VCC Vce 51 |VCC Vce
18 [VPP1 Program voltage 1 52 |VPP2 Program voltage 2
19 |MIVAL | [MPin valid 53 [MDI4 | [MP datain 4
20 [MCLKI | [MPEG-2 Clock input 54 [MDI5 | [MPdatain5
21 [A12 | [Address bit 12 55 [MDI6 | [MP datain 6
22 A7 | [Address bit 7 56 [MDI7 | [MPdatain?7
23 [A6 | [Address bit 6 57 |[MCLKO O |MPEG-2 Clock output
24 [A5 | [Address bit 5 58 [RESET | [Card reset
25 |A4 | |Address bit 4 59 |WAIT# O |Extend bus cycle
26 [A3 | [Address bit 3 60 [INPACK# | O |Input port ack
27 |A2 | |Address bit 2 61 |REG# | |Register select
28 [A1 | [Address bit 1 62 [MOVAL O [MP out valid
29 [A0Q | [Address bit 0 63 [MOSTRT | O |MP out start
30 (DO I/O |Data bit 0 64 |[MDOO O [MP dataout0
31 |D1 I/O | Data bit 1 65 [MDO1 O [MP data out 1
32 |[D2 I/O | Data bit 2 66 |[MDO2 O [MP data out 2
33 |IOIS16# 16bit I/O (always high) 67 |CD2# O |Card detect 2
34 |GND Ground 68 |GND Ground
MPDOQO[7:0] MPEG?2 transport stream data output
MCLKO MPEG2 transport stream clock output
MOSTRT MPEG?2 transport stream PSYNC output
MOVAL MPEG?2 transport stream DVALID output

2072.5724.02
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2.2.9.3.2 Application 2: BER Measurement After Demapper for DVB-T

Test setup for determining the BER after the demapper with a set-top box.

SFQ

Coder

==

PRBS o
Mapper Fadin Noise

Mode=PRBS BEFORE MAP.

CLOCK X7
DATA X8

BER Measurement
Input = SERIAL

DUT (Settop Box)
RF Demodulator, Decoder,
Demapper FEC
(TTL) (TTL)
Daten Clock

SFQ setting - coder:
Mode = PRBS BEFORE MAPPER

SFQ setting - preset:

PRBS = 223 -1

SFQ setting - special:

BER = ON

BER INPUT = SERIAL
CLOCK = NORMAL (also INVERTED, if possible)

DATA = NORMAL
ENABLE = ALWAYS

BER PRBS SEQUENCE = 223 -1

The mapper generates a PRBS in the coder which is transmitted instead of data.

Interference can be generated in the subsequent transmission path, i.e. by adding Gaussian distributed
white noise and/or fading. The receiver demodulates the signal. After the demapper, data (clock and
data) is available in serial form. The data is now fed into the serial input of the BER measuring device
(TTL level into 75 Q) and evaluated there.

2072.5724.02
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2.2.10 HELP Menu

F1

HELP The corresponding help page is displayed by pressing the F1 key.

=

2.211 STATUS Menu
F2

STATUS

[

T
Exit the status menu by pressing F2 again (EXIT).

Call up status menu by pressing F2 (STATUS).

2.2.11.1 Satellite (-B23)

SOTEL— DVE—_C DVE_T ITU-—T ATSC ] PR L RTINS | FF i s | Rt SR A
LITE M COFDH J.82/B USE EXTERNAL R e e N
DVES MODULATION CODER CODER
-0 PHASE ERROR.. . 0.0DEG | INPUT.... ... ... ... asl PACKET LENGTH. ... 188 BYTE
CARRIER SUPPRESS, 0.0 DATARATE. ........ 102.676 MBit/s SCRAMBLER......... oM
-0 AMPL. BALANCE 0.0 ¥ MODE............... DaTh SYNC. BYTE INV.. ... ON
I OMODE. ........... NORMAL | CODE RATE......... 576 REED SOLOMON . . . .. oM
COMSTELLATION. DVE-S 8PSK| ROLL OFF ... .. ..... 0.35 COMNVY, INTERL.. ... .. oM
MOISEC/MN.......... 7.7 dB PLL (DATAY ... ... .. FIFO LEVEL
MOISE C.-H SHIFT ... 0.00 dB PLL {INT. SIG.)...... 10 MHZ REF.
HOISE BAMDWIDTH . . 45.0 MHz
FADING. USER DEFINED 1
[ | [(F2=ExIT
Fig. 2.2.111
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Lefthand column:

Modulation settings:
I/Q PHASE ERROR
CARRIER SUPPRESS.
I/Q AMPL. BALANCE
I/Q MODE

not interchanged
CONSTELLATION

NOISE C/N
NOISE C/N SHIFT

NOISE BANDWIDTH
FADING

Middle column:
INPUT

DATA RATE
MODE

CODE RATE
ROLL OFF

Righthand column:
PACKET LENGTH

SCRAMBLER
SYNC. BYTE INV.
REED SOLOMON
CONV. INTERL.
PLL (DATA)

PLL (INT. SIG.)

2072.5724.02

[DEG]
[%]
[%]
[NORMAL, CHANGED]

[DVB-S QPSK,
DVB-S 8PSK,
DVB-S 16QAM]

[MHZz]
active fading parameter set, see SETUP -
FADING PARAMETERS

input interface selected for transport
stream

transmission data rate derived from
symbol rate and other parameters
selected mode: transmission of external
or internal signals

code rate of inner coder

selected roll-off factor o for square root
raised cosine filtering

[188, 204]

[ON, OFF]
[ON, OFF]
[ON, OFF]
[ON, OFF]
[FIFO LEVEL, TS CLOCK]

[10 MHz REF, TCXO, VCXO]

22112

selected phase error in degrees
selected carrier leakage in %
selected amplitude imbalance in %
| and Q data streams interchanged/

selected modulation standard
selected carrier-to-noise ratio
selected correction of carrier-to-noise
ratio

selected noise bandwidth

selected packet length for MPEG-2
transport stream

energy dispersal on/off

sync word inversion on/off
Reed-Solomon encoder on/off
convolutional interleaver on/off
control mode for symbol rate with
external signal transmission (DATA)
reference for symbol rate with internal
signal transmission
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2.211.2 DVB-C QAM (-B21)

RF FREQUEM MODULATION SYMBOLRATE | C/H [FaDIMG

SATEL— DVB—C DUB_T Tu—T ATSC ] SR LRI | AL RN T | S TN
LITE 0aM COFDH J.83/B USE EXTERNAL trass” | seeisow | SESS 20R
DUBC MODULATION CODER CODER
10 PHASE ERROR. . . 0.0DEG | INPUT ......... .. ... asl PACKET LENGTH. ... 188 BYTE
CARRIER SUPPRESS. 0.0 ¥ DATA RATE. .. ... 38.153 MBit/s SCRAMBLER......... oM
-0 AMPL. BALANCE 0.0 - MODE............... DATA SYMC. BYTE IMV..... ON
I 'OMODE............ HORMAL ROLL OFF .......... 0.35 REED SOLOMOH .. ... OH
QaM TYPE........... 64 COMV. INTERL.. ... .. oM
MOISECAM.......... 7.7 dB PLL (DATAD ... ... FIFO LEVEL
MOISE C~H SHIFT ... 0.00 dB PLL {INT. SIG.). ... .. 10 MHZ REF.
HOISE BAMDWIDTH . . 6.9 MHz
FADING. USER DEFINED 1
[ | [F2=ExIT
Fig.: 2.2.11-2

Lefthand column:

Modulation settings:

PHASE ERROR [DEG] selected phase error in degrees
CARRIER SUPPRESS. [%] selected carrier leakage in %

I/Q AMPL. BALANCE [%] selected amplitude imbalance in %

I/Q MODE [NORMAL, CHANGED] | and Q data streams interchanged/

not interchanged

QAM TYPE [16, 32, 64, 128, 256] selected order of QAM

NOISE C/N [dB] selected carrier-to-noise ratio

NOISE C/N SHIFT [dB] selected correction of carrier-to-noise ratio
NOISE BANDWIDTH [MHz] selected noise bandwidth

FADING active fading parameter set, see SETUP -

FADING PARAMETERS

Middle column:

INPUT input interface selected for transport stream

DATA RATE transmission data rate derived from symbol rate and other parameters
MODE selected mode: transmission of external or internal signals

ROLL OFF selected roll-off factor o for square root raised cosine filtering

Righthand column:

PACKET LENGTH [188, 204] selected packet length for MPEG2
transport stream

SCRAMBLER [ON, OFF] energy dispersal on/off

SYNC. BYTE INV. [ON, OFF] sync word inversion on/off

REED SOLOMON [ON, OFF] Reed-Solomon encoder on/off

CONV. INTERL. [ON, OFF] convolutional interleaver on/off

PLL (DATA) [FIFO LEVEL, TS CLOCK] control mode for symbol rate with external
signal transmission (DATA)

PLL (INT. SIG.) [10 MHz REF, TCXO, VCXO] reference for symbol rate with internal

signal transmission
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2.211.3 DVB-S QPSK (-B15)

DUE-C DUE—-T ITu-1 ATSC la EREEESNE | FECLEERNE | P RRANLT
0AM COFDM J.83-B USBE EXTERHAL R s
OVE-5 QPSK MODULATION CODER
10 PHASE ERROR. . . .. 0.0 DEG IMPUT ... .............. A5l
CARRIER SUPPRESS... 0.0 DATARATE. ........... 28.015 MBit =
10 AMPL. BALAMCE . . 0.0 £ PACKET LENHGTH. .. ... 188 BYTE
IYQHODE.............. HORMAL MODE.................. AuTo
ROLLOFF ............. 0.35
HOISEC/H............ 24.0 dB RATE.................. 34
HOISEC/H SHIFT ... .. 0.00 dB SPECIAL. .............. SCRAMELIMNG OH
HOISE BAMDWIOTH . ... 27.5 MHH= IMNTERLEAVING OH
FADING. USER DEFINED 1 REED SOLOMON ON
SYMBOL RATE. . ....... 27.500 M5yms s
I | [F2=ExIT |
Fig.: 2.2.11-3 DVB-S QPSK
In the left-hand column the settings of the QPSK modulator:
I/Q PHASE ERROR [DEG] Phase error of 1/Q signal
CARRIER SUPPRESS. [%] Carrier suppression
I/Q AMPL. BALANCE [%] 1/Q amplitude imbalance
I/Q MODE [NORMAL/CHANGED] I and Q normal/changed
NOISE C/N [dB] Carrier-to-noise ratio
NOISE C/N SHIFT [dB] Modification of S/N ratio
NOISE BANDWITH [MHZ] Noise bandwidth
FADING Active fading parameter set, see SETUP — FADING
PARAMETER
In the right-hand column the settings of the 1/Q coder:
INPUT [TS PARALLEL] Selected transport stream input
DATA RATE [Mbit/s] Selected MPEG2 transport stream input data rate
MODE [DATA, AUTO, PRBS, NULL TS PACKET, CW] Selected operating mode
ROLL OFF [0.25, 0.30, 0.35, 0.40, 0.45] Alpha factor of roll-off filtering
RATE [1/2, 213, 3/4, 5/6, 7/8] Puncturing rate
SPECIAL SCRAMBLING [ON, OFF] Energy dispersal
INTERLEAVING [ON, OFF] Convolutional interleaver
REED SOLOMON [ON, OFF] Reed-Solomon encoder
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2.2.11.4 DVB-C QAM (-B15)

In the QAM status display the following parameters are displayed:

N EFAUT | SFEERAT | BTSSR AGT
AN AT A NS AP

DUE-C DUE—-T ITu-1 AT Ia &
OPSK 0AM COFOH J.B3/B USB EXTERHAL TR
DUB-C 0AM MODULATION CODER
10 PHASE ERROR. . . .. 0.0 DEG INPUT.............. Asl
CARRIER SUPPRESS.. . 0.0 DATARATE......... 38.015 MBit/ s

10 AMPL. BALAMCE . . 0.0 %

FADING. USER DEFINED 1

IY'QHMODE. ............. HORMAL MODE...............
ODAMTYPE............. 64 ROLL OFF ..........
HOISEC/HN............ 24.0 dB

HOISE CH SHIFT ... .. 0.00 dB SPECIAL............

SYMBOL RATE. ... ..

188 BYTE
AUTOD

SCRAMELING OH
INTERLEAVING OH

REED SOLOMOMOHN - - - - - - ..
6.875 M5ym/ s

[ | [F2=ExIT

Fig.: 2.2.11-4 DVB-C QAM

In the left-hand column the settings of the QPSK modulator:

I/Q PHASE ERROR [DEG]

CARRIER SUPPRESS.  [%]

I/Q AMPL. BALANCE [%]

MODE [NORMAL/CHANGED]

QAM TYPE [16, 32, 64, 128, 256]
NOISE C/N [dB]

NOISE C/N SHIFT [dB]

NOISE BANDWITH [MHz]

FADING

In the right-hand column the settings of the 1/Q coder:

Phase error of 1/Q signal
Carrier suppression

1/Q amplitude imbalance
I and Q normal/changed
Selected QAM order
Carrier-to-noise ratio
Modification of S/N ratio
Noise bandwidth

Active fading parameter set, see SETUP — FADING
PARAMETER

INPUT [TS PARALLEL] Selected transport stream input
DATA RATE [Mbit/s] Selected MPEG2 transport stream input data rate
MODE [DATA, AUTO, PRBS, NULL TS PACKET, CW] Selected operating mode
ROLL OFF [0.1, 0.125, 0.15, 0.175, 0.2] Alpha factor of roll-off filtering
SPECIAL SCRAMBLING [ON, OFF] Energy dispersal
INTERLEAVING [ON, OFF] Convolutional interleaver
REED SOLOMON [ON, OFF] Reed-Solomon encoder
2072.5724.02 2.211.5 E-11
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2.211.5 DVB-T COFDM

RF FREQUENLCY ODULATION USED BANDWIDTH |  cC©/H [FaDING
| 7.607 MHz
DUB-5 DUB-C ITU-T la BN ERA | BN AR AT | BN AR AT
OPSK oAH J.83°B EXTERHAL AL R A, A A N A
DUE—T COFDM HODULATON |coDER CODER  EZFaa
10 PHASE ERROR. . . 0O.0DEG [INPUT .. ... .. ... .. ... ... .............. Asl FFTHODE.. ... ... 2K
CARRIER SUPPRESS. D.0 3 DATARATE. .. .......................... 27.144386 MBit/s |GUARD INTERVAL 132
10 AMPL. BALAMCE 0.0 % MODE. . ... ...........ccooiiiieieaao.. DATA
IYOMODE. ... .. .... MORMAL |CODERATE............................. 3.4 BIT IMTERL....... OH
COMSTELLATION. . .. 640AM PACKETLEMGTH. ...................... 188 BYTE SYMBOL INTERL.. OH
NOISEC/HN.... .. .... 24.0dE |SCRAMBLER............................ OoH
MOISE C-HSHIFT .. . 0.00dB |SYNC.BYTEINU.. ... ... ............. OH TPS RES. STATE . OFF
MOISE BANDWIDTH .. 7.6 MHHz |REEDSOLOMON ... ... ............... .. OH TPS RES. (HEX).. 0000
FADING. USER DEFIMED 1 |COMVU.INTERL.. . ... . ... .. ... ... ...... oH
DISABLED CARRIERS 10-1704
I | [Fz=ExIT |
Fig.: 2.2.11-5 DVB-T COFDM with non-hierarchical coding

In the left-hand column the settings of the COFDM modulator:

I/Q PHASE ERROR [DEG]

CARRIER SUPPRESS.  [%]

I/Q AMPL. BALANCE [%]

I/Q MODE [NORMAL/CHANGED]

CONSTELLATION [QPSK, 16QAM, 64QAM]
NOISE C/N [dB]

NOISE C/N SHIFT [dB]

NOISE BANDWITH [MHz]

FADING

In the right-hand column the settings of the coder:

Phase error of 1/Q signal

Carrier suppression

1/Q amplitude imbalance

I and Q normal/changed

Selected constellation of data carrier
Carrier-to-noise ratio

Modification of S/N ratio

Noise bandwidth

Active fading parameter set, see SETUP — FADING
PARAMETER

INPUT [TS PARALLEL, ASI, SPI, ASI EXT. CLOCK, Selected transport stream input
SPI EXT. CLOCK]

DATA RATE [Mbit/s] Set MPEG?2 transport stream input data rate

MODE [DATA, AUTO, PRBS, NULL TS PACKET, CW] Selected operating mode

CODE RATE [1/2, 2/3, 3/4, 5/6, 7/8] Set code rate

PACKET LENGTH [188, 204] Set packet length

SCRAMBLER [ON, OFF] Energy dispersal

SYNC.BYTE INV. [ON, OFF] Sync word inversion

REED SOLOMON [ON, OFF] Reed-Solomon encoder

CONV. INTERL. [ON, OFF] Convolutional interleaver

FFT MODE [2K, 8K] FFT mode

GUARD INTERVAL [1/4,1/8, 1/16, 1/32, OFF] Guard interval length

BIT INTERL. [ON, OFF] Bit interleaver

SYMBOL INTERL. [ON, OFF] Symbol interleaver

In the bottom line:
DISABLED CARRIERS  <carrier numbers>

2072.5724.02 2.2.11.6
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DUB-S DUB_C DuB_T T ATsC I srrssrns | socssene | saecssevs
| OPSK | 0AM COFD! J.83/B | USE | EXTEENFIL etk et
DUVE-T COFDH HODULATON |CODER HP LP CODER
-0 PHASE ERROR. .. 0 DEG INPUT . ............ SP1 AUX asl FFTHMODE........ 8K
CARRIER SUPPRESS. D DATA RATE ...9.048129 MBits 18.096257 MBit/ s |GUARD INTERVAL 132
10 AMPL. BALAMCE D £ MODE. . .. ...DATA DATA
I /QMODE.... ........ HORMAL |CODE RATE........ 2-4 2.4
COMSTELLATION. ... 64 =2 PACKET LENGTH. .188 BYTE 188 BYTE BIT INTERL... .. ... OH
HOISECA/H.......... 24.0 dB SCRAMBLER. .. . . .. oM 1], ] SYMBOL INTERL.. ON
MOISE BAMDWIDTH .. 7.6 MHz  |SYMC. BYTE INU.. .ON OH
REED SO0LOMON .. .ON 1], ]
FADING. REGULAR TUSO |CONU. INTERL.... .ON oH
DISABLED CARRIERS
I | [F2=ExIT |
Fig.: 2.2.11-6 DVB-T COFDM with hierarchical coding
In the left-hand column the settings of the COFDM modulators:
I/Q PHASE ERROR [DEG] Phase error of 1/Q signal
CARRIER SUPPRESS. [%] Carrier suppression
I/Q AMPL. BALANCE [%] 1/Q amplitude imbalance
I/Q MODE [NORMAL/CHANGED] I and Q normal/changed
CONSTELLATION [16 0=1, 16 0=2, 16 0=4, 64 0=1, 64 0:=2,  Selected constellation of data carrier
64 o=4] (16 = 16QAM, 64 = 64 QAM), with the factor o
NOISE C/N [dB] Carrier-to-noise ratio
NOISE C/N SHIFT [dB] Modification of S/N ratio
NOISE BANDWITH [MHz] Noise bandwidth
FADING Active fading parameter set, see SETUP — FADING
PARAMETER
In the right-hand column the settings of the coder:
HIGH PRIO LOW PRIO Columns for high-priority and low-priority transport
stream
INPUT [TS PARALLEL, ASI, [TS PARALLEL AUX, Selected transport stream input
SPI, ASI EXT. SPI AUX] MAIN input -> high-priority path
CLOCK, SPI EXT. AUX input -> low-priority path
CLOCK]
[TS PARALLEL AUX, [TS PARALLEL, ASI,  Selected transport stream input
SPI AUX] SPI, ASI EXT. AUX input -> high-priority path
CLOCK, SPI EXT. MAIN input -> low-priority path
CLOCK]
DATA RATE [Mbit/s] [Mbit/s] Set MPEG2 transport stream input data rate
MODE [DATA, AUTO, PRBS, [DATA, AUTO, PRBS, Selected operating mode
NULL TS PACKET, NULL TS PACKET,
CwW] Cw]
CODE RATE [1/2, 2/3, 3/4, 5/6, 7/8] [1/2, 2/3, 3/4, 5/6, 7/8] Set code rate
PACKET LENGTH [188, 204] [188, 204] Set packet length
SCRAMBLER [ON, OFF] [ON, OFF] Energy dispersal
SYNC.BYTE INV. [ON, OFF] [ON, OFF] Sync word inversion
REED SOLOMON [ON, OFF] [ON, OFF] Reed-Solomon encoder
CONV. INTERL. [ON, OFF] [ON, OFF] Convolutional interleaver
FFT MODE [2K, 8K] FFT mode
GUARD INTERVAL [1/4,1/8, 1/16, 1/32, OFF] Guard interval length
BIT INTERL. [ON, OFF] Bit interleaver
SYMBOL INTERL. [ON, OFF] Symbol interleaver
In the bottom line:
DISABLED CARRIERS  <carrier numbers> Switched off carriers
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2.211.6 ITU-T J.83/B

RF FREQUEMCY

SYMBOLRATE [ C/H [FaDING

M| 5.057msum<| OFF |OFF

DUB-—5 DUB-C DUB-T ATSC la XTSRS | SFTE A | S A
OPSH onaM COFDH J.83°B USB EXTERHAL e ST A W T
ITU-T J.83-B HODULATIOHN CODER
10 PHASE ERROR. . .. ... .. 0.0 DEG IMPUT ..................... Asl
CARRIER SUPPRESS.. ... .. 0.0 DATARATE. ............... 26.970 MBit /=
10 AMPL. BALAMCE . . . . .. 0.0 MODE...................... DATA
IY'OMODE.................. HORMAL ROLLOFF ................. 018
oaM ... IMTERLEAVER MODE . . . ... (128, 13 (0001,LEVEL1+2)
HOISEC/M................ 24.0 dB
HOISE C/M SHIFT ......... o.o0dde |
HOISE BAMDWIDTH ...... .. 5.1 MH=z RAMDOMIZER . ............. oM
FADIMG. USER DEFIHED REED SOLOMOM .. ......... oM
IMTERLEAVER............. oM
I | [Fz=ExIT |
Fig.: 2.2.11-7 Status menu J.83/B

Press key F2 to display the status menu.
The J.83/B modulation settings are displayed in the left column.

I/Q PHASE ERROR
CARRIER SUPPRESS.
I/Q AMPL. BALANCE
I/Q MODE

QAM

NOISE C/N

NOISE C/N SHIFT
NOISE BANDWITH
FADING

The 1/Q coder settings are displayed in the
right-hand column

INPUT

DATA RATE

MODE

ROLL OFF
RANDOMIZER

REED SOLOMON
INTERLEAVER

2072.5724.02

[DEG]
[%]
[%]

[dB]

[dB]

[MHZz]

Active fading parameter set, see
SETUP - FADING PARAMETER

[ASI]
[Mbit/s]

[DATA,

NULL TS PACKET,

NULL PRBS PACKET,

PRBS BEFORE TRELLIS,

PRBS AFTER TRELLIS]
Permanently set roll-off filtering of 0.18
with 64 QAM and 0.12 with 256 QAM
[ON, OFF]

[ON, OFF]

[ON, OFF]

2.2.11.8

Phase error of 1/Q signal
Carrier suppression

1/Q amplitude balance

1/Q modulation normal/changed
[64QAM, 256QAM]
Carrier-to-noise ratio
Modification of S/N ratio

Noise bandwidth

Selected transport stream input

Set MPEG2 transport stream input data
rate

Selected mode of the J.83/B coder

Energy dispersal
Reed-Solomon encoder
Convolutional interleaver
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2.211.7 ATSCVSB

| DUB-5 | DUB—C | DUB—T ITU-T AN AT M_rzx,wml m_rzm,ml

EHTEENFIL iR e WEA R A

OPSH onaM COFD J.83°B AT AL
ATSC VSB HODULATION CODER
10 PHASE ERROR. . .. ... .. 0.0 DEG IMPUT ..................... Asl
CARRIER SUPPRESS.. ... .. 0.0 DATARATE. ............... 19.393 MBit/ =
10 AMPL. BALAMCE . . . . .. 0.0 MODE...................... DATA
IY'OMODE.................. HORMAL ROLLOFF ................. 0115
USBLEVEL................ BUSB
HOISEC/M................ 24.0 dB RAMDOMIZER . ............. oM
HOISE C/M SHIFT ......... 0.00 dB REED SOLOMOM .. ......... oM .
HOISE BAMDWIDTH ...... .. 5.4 MH=z IMTERLEAVER. ............ oM
FADIMG. USER DEFIHED PILOT ..................... oM
PILOT VALUE. ............. 1.25
I | [F2=ExIT |
Fig.: 2.2.11-8 ATSC VSB
The ATSC modulation settings are displayed in the left column.
I/Q PHASE ERROR [DEG] Phase error of 1/Q signal
CARRIER SUPPRESS. [%] Carrier suppression
I/Q AMPL. BALANCE [%] 1/Q amplitude imbalance
I/Q MODE | and Q normal/changed
VSB LEVEL [8VSB, 16VSB]
NOISE C/N [dB] Carrier-to-noise ratio
NOISE C/N SHIFT [dB] Modification of S/N ratio
NOISE BANDWITH [MHZ] Noise bandwidth
FADING Active fading parameter set, see SETUP — PARAMETER
FADING
The 1/Q coder settings are shown in the right
column
INPUT [ASI] Selected transport stream input
DATA RATE [Mbit/s] Set MPEG?2 transport stream input data rate
MODE [DATA, Selected operating mode for ATSC coder
NULL TS PACKET,
NULL PRBS
PACKET,
PRBS BEFORE
TRELLIS,
PRBS AFTER
TRELLIS]
ROLL OFF Fixed roll-off of 0.115
RANDOMIZER [ON, OFF] Energy dispersal
REED SOLOMON [ON, OFF] Reed-Solomon encoder
INTERLEAVER [ON, OFF] Convolutional interleaver
PILOT [ON, OFF] Pilot for receiver synchronization
PILOT VALUE [0 to 5] Set value of pilot
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2.211.8 ISDB-T

ISDE-T I/CLI £,
ARSI M EXTERHAL |

| SAT | OVB—C | OVB—T | ITU-T ATSC e | e
aM COFDH J.837°B USB Far-Fal il R A Bl

ISDE-T BST-0FDM HODULATON |[CODER  EZFwwam LAYER A LAYER B LAYER C CODER
-0 PHASE ERROR. .. 0.0 DEG  |DATA R. [MBit/=] .0.000 0.000 0.000 INPUT ... 5PI
CARRIER SUPPRESS. 0.0 MODE.. ... ........ | DATA PRES TS P. PRES TSP. |GUARD INTERVAL 1.8
10 AMPL. BALANCE 0.0 PID PRBS TS P.. .. .. 1FFF 1FFF 1FFF SCRAMBLER.. .. .. OH
IXOMODE......... ... NORMAL |CODE RATE. ... .. .. 28 278 278 REED SOLOMON . . DN
HOISECA/H....... ... 50.2dB [MODULATION. ... .. 540AMH 640AM 640AM BYTE INTERL... .. ON
MOISE C/H SHIFT .. . 0.00 dB  |SEGMENTS... ... ... 13 0 o BIT INTERL.. ... .. ON
HOISE BANDWIDTH . 5.6 MHz  |TIME INTERL. ... ... a 8 a8 FRED INTERL.. ... ON
FADING. COHE COHE ALERT BROADC.. . OFF
EDIT CARRIERS (CARR.M0D.) DATA=DH-0NH SP=0H/0NM CP=0MH/0H  TMCC=0M-ON AC=DH-0MH
ACTIVE SEGMENTS i1 9 7 5 =2 1 0 2 4 & 8 10 12 [aci=ali1 _aca=alll

| [FE2=ExIT

Fig.: 2.2.11-9 State menu of the ISDB-T coder

The F2 key is used to change from the Coder menu to the State menu. In this menu, all states of the
ISDB-T coder are grouped in a window. Pressing the F2 key again opens the Coder menu.

The left column contains the modulator settings.

I/Q PHASE ERROR [DEG] Phase error of the 1/Q signal
CARRIER SUPPRESS [%] Carrier suppression

I/Q AMPL. BALANCE  [%] I/Q amplitude imbalance

I/Q MODE [NORMAL/CHANGED] I/Q interchange

NOISE C/N [dB] Noise ratio

NOISE C/N SHIFT [dB] Noise ratio correction
NOISE BANDWIDTH  [MHZz] Noise bandwidth

FADING

Fading parameter set (PRESET menu)

The center column contains the hierarchical settings of the ISDB-T coder:

DATA R.[Mbit/s] Useful data rate of the layers

MODE Type of transmitted data

PID PRBS TS P. [hex] PID for the transmitted PRBS packets
CODE RATE [1/2, 2/3, 3/4, 5/6, 7/8] Code rate set

MODULATION [DQPSK, QPSK, 16QAM, 64QAM] Selected constellation of data carriers
SEGMENTS Number of OFDM segments per layer
TIME INTERL. [0,1,2,4,8, 16] Parameter | of the time interleaver
PORTION [PART, DIFF, COHE] Selected type of transmission

The right column contains the general settings of the ISDB-T coder:

INPUT [TS PARALLEL+AUX, ASI, SPI] Selected input

GUARD INTERVAL [1/4, 1/8, 1/16, 1/32, OFF] Selected guard interval
SCRAMBLER [ON, OFF] Energy dispersal

REED SOLOMON [ON, OFF] Reed-Solomon coder

BYTE INTERL. [ON, OFF] Byte interleaver

BIT INTERL. [ON, OFF] Bit interleaver

FREQ INTERL. [ON, OFF] Frequency interleaver

ALERT BROADC. [ON, OFF] State of the alert broadcasting flags

2072.5724.02
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2.2.11.9 1Q EXTERNAL

The following parameters are shown in the IQ EXTERNAL status display:

DUB-—S DUE—C DUE—T ITU-—T ATSC g FANL BTN | PFI L TN | TP AL
aPsK QaM COFDM J.83/B USE EXTERMAL wrasr | | W easoar | Saad e

10 EXTERHAL

10 PHASE ERROR. . . .. 0.0 DEG
CARRIER SUPPRESS... 0.0
10 AMPL. BALAMCE . . 0.0 %

IY'QHMODE. .......... ... HORHMAL
10 CORRECTION. . .. .. 0.00 dB
HOISEC/HN............ 24.0 dB

HOISE BANDWIDTH ... . 6.9 MH=z
FADING. USER DEFIMED 1 ccoooncococcnncaacoocncoancoocncacoononaaac0oAacacaao o .

[ | [(F2=ExIT
Fig.: 2.2.11-10 IQ EXTERNAL

In the I/Q EXTERNAL mode, external modulation signals can be applied to the modulation inputs |
(X40.1) and Q (X40.2) to subject the RF carrier to complex modulation.
The following parameters are shown in the IQ EXTERNAL status display:

I/Q PHASE ERROR [DEG] Phase error of 1/Q signal
CARRIER SUPPRESS. [%] Carrier suppression

I/Q AMPL. BALANCE [%] 1/Q amplitude imbalance
1/Q MODE [NORMAL/CHANGED] | and Q normal/changed
NOISE C/N [dB] Defined C/N value
NOISE C/N SHIFT [dB] Modification of S/N ratio
NOISE BANDWITH [MHZ] Noise bandwidth
FADING Active fading parameter set, see SETUP -

FADING PARAMETER

2.2.11.10 BASEBAND VIDEO

The following parameters are shown in the BASEBAND VIDEO status display:

BASEBAND EASEBAND EASEBAND
(= | (EGTn | L] (=53 UEL R L UIDED SUBL. FH | SUBC. ADR |

UIDED EMERGY DISPERSAL NOISE
STATE. .............. (1] 7] STATE. .............. oM STATE. .............. OFF
STANDARD .......... PAL DEVIATION .......... 2.0 MH=Z¢ M. 57.9 dB
DEVIATION .......... 22.5 MHzw DEVIATION SIGN. . . .. pos BAMDWIDTH ... ... ... 35.0 MHz
DEVIATION SIGH. . . .. pos
CLAMPING MODE .... HARD
CLAMPING SYNC EXT DFF SUBC. 1 2 3 4 5 & 7 8 9 10 11 1z
PREEMPHASIS. . . .. .. FM ~ ON OFF OFF OFF - -
LOWPASS. . .......... DN ADRE OM OFF - - - - - - - -
| | [Fz=ExXIT | !
Fig.: 2.2.11-11 BASEBAND VIDEO

2072.5724.02 22111 E-11
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2.2.11.11 BASEBAND SUBC. FM

BASEBAND BASEBAND BASEBAND
L | ok | L8] L UEL L | UIDED SUBLC. FH SUBC. ADR |

MR STATE RE FRQ RF DEV aF aE LOYW  AF FRO aF DEV PRE
[MHz1 [MHzpp]l  INPUT STATE FASS [kH=z] [kHzppl
1 oM 6.500 2.50 EXT oM oM 1.00 150 LT
2 OFF 7.020 3.00 INT oM oM 2.00 120 ?5us
I I e e T T - T e
K| mmmmmmm e mmm e mmmmm e e e e e s e
N e e S e R v T Tl o R e e e e v R T S
[ | [F2=ExI1T
Fig.: 2.2.11-12 BASEBAND SUBC. FM

Press key F2 to call the status menu. The submenu for the FM subcarriers (BASEBAND SUBC. FM)
can be chosen in the horizontal menu bar.

This status menu provides a clear overview of all information concerning the FM subcarriers.

2.2.11.12 BASEBAND SUBC. ADR

BASEBAND EASEBAND BASEBAND
OpPSK | 0aM | 10 EXTERNAL | VIDED | SUBC. FH SUBC. ADR

HR STATE RF FRQ RF DEU DATA HMODE BER AUDID PRE FREQ [kHz] VOLUHME [dE]
[MHz] [MHzppl S50URCE LEFT RIGHT LEFT RIGHT

OoH 6.120 2.50 EXT~HORM. HORMAL OFF STERED OFF 1.020 2.040 -20.0 -20.0
OFF 6.300 3.00 INTERHAL CHANGED ON DUAL OFF 0.010 19.870 0.0 0.0

[ | [F2=ExIT | [F3=PG UP | [FA=PG DDWN

Fig.: 2.2.11-13 BASEBAND SUBC. ADR

Press key F2 to call the status menu. The submenu for the ADR subcarriers (BASEBAND SUBC. ADR)
can be chosen in the horizontal menu bar.

This status menu provides a clear overview of all information concerning the ADR subcarriers.

2072.5724.02 221112 E-11
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2.212 MEMORY Menu

IHEM | Use the MEM hardkey to call the MEMORY menu.

RECALL | STORE | RECALL SPECIAL SOF TWARE ADR DATA
INTERMAL INTERMAL EXTERMAL EXTERNAL FUNCTIONS UPDATE UPDATE
STORE INTERHAL EDIT FILE DATE COMMENT
01.5F0 08.12.1998 My DVB-S Receiver
FILE MO. =| o0a 02.5F0 08.12.1998 My DVB-C Receiver
02.5F0 02.12.1998 My DUB-T Receiver
COMMENT 2| Test 04.5F0 082.12.1998 Test
START DELETE
10 ME PC CARD
[F3=PG uP | [Fa=PG DOWH
Fig.: 2.2.12-1 MEMORY Menu
The following actions can be selected and performed in the MEMORY menu:
STORE INTERN.
RECALL INTERN.
STORE EXTERN.
RECALL EXTERN.
SPECIAL FUNCTIONS
SOFTWARE UPDATE
and ADR DATA UPDATE
2.212.1 Storage of Instrument Setups
STORE RECALL STORE RECALL SPECIAL SOF TWARE ADR DATA
INTERMAL | EXTERMAL | EXTERNAL | FUNCTIONS | UPDATE UPDATE
STORE INTERHAL EDIT FILE DATE COMMENT
01.5F0 08.12.1998 My DVB-S Receiver
FILE MO. =| oa 02.5F0 08.12.1998 My DUVB-C Receiver
02.5F0 02.12.1998 My DUB-T Receiver
COMMENT 2| Test 04.5F0 082.12.1998 Test
START DELETE
10 ME PC CARD
[F3=PG uP | [Fa=PG DOWH
Fig.: 2.2.12-2 START STORE
2072.5724.02 2.2.1213 E-11
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MEMORY CARDS

STORE RECALL STORE RECALL SPECIAL S0FTWARE ADR DATA

INTERHAL INTERHAL EXTERHAL EXTERHAL FUNHCTIONS UPDATE UPDATE

RECALL INTERHAL EDIT FILE DATE COMMENT
01.5F0Q 08.12.1998 Hy DUVB-5 Receiver

FILE HD. =] 01 02.5F0 08.12.1998 My DUB-C Receiver
03.5F0 08.12.1998 Hy DUVB-T Receiver
04.5FQ 08.12.1998 Test

START RECALL

10 ME PC CARD

[F3=PG UP | [(F4=PG DDWH

Fig.: 2.2.12-3 START RECALL
Selecting STORE INTERNAL or STORE EXTERNAL results in the display of an overview of all
occupied memory locations, a maximum of 99 locations being available.

After selection of a memory location via the FILE NO., a short comment can be entered via COMMENT
using either the editor provided in the program and operated with the aid of the cursor keys or a PC
keyboard.

The comment may consist of a maximum of 15 characters.
Storage is triggered with START STORE.

A name identifying the memory location is automatically assigned to the stored file and the storage date
is recorded. If the selected memory location is occupied already, the user is asked whether the location
is to be overwritten.

The complete instrument setup is stored.
Files to be deleted are selected via the FILE NO and deleted by START DELETE.
If an external MEMORY CARD is used, the following should be observed:

MEMORY CARD

RS SLL  \With the aid of the write-protection switch (1) the MEMORY CARD can be
THVD AHOWIN protected against inadvertent clearing.

Fully insert the MEMORY CARD. In this position the green READY LED is on.

Caution:

& In the case of a write or read operation on the external MEMORY CARD the yellow
BUSY LED lights. The MEMORY CARD may under no circumstances be removed from
the slot while the BUSY lamp is on.

The memory card can be obtained from the R&S spare parts service under the Order No.
0010.1874.00.

2072.5724.02 2.212.14 E-11
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The following types of memory cards may also be used:

Intel Series1: | AMD Series A: Tl Series I:
iIMCOO1FLKA | AmCO01AFLKA TMS28F010A 1MBIT

IMCOO2FLKA | AmC002AFLKA
iIMCOO04FLKA | AmCO04AFLKA
Intel Series2: | AMD Series B: | SST Flash Chips:

IMCOO4FLSA | AmC002BFLKA
iMCO10FLSA

iMCO20FLSA
Intel
Series2+:
iMCO04FLSP
iMCO20FLSP
iMCO40FLSP
Intel ATA:
iFDO05P2SA

iFDO10P2SA

AMD Series C: Atmel:

AmCO002CFLKA AT29C010
AmCO004CFLKA AT 29C040
AmCO010CFLKA

2.212.2 Loading of Instrument Setups
Selecting RECALL INTERN. or RECALL EXTERN. results in the display of an overview of all occupied
memory locations.

After selection of a file via FILE NO. the file can be reloaded via START RECALL.
The complete instrument setup will be loaded.

2.212.3 Special Functions

2.2.12.3.1 Formatting of MEMORY CARDS

A new MEMORY CARD can be formatted via the MEM - SPECIAL FUNCTIONS - FORMAT
EXTERNAL menu.

FORMAT 1 MB Formatting an external MEMORY CARD with a storage capacity of 1 MB
FORMAT 2 MB Formatting an external MEMORY CARD with a storage capacity of 2 MB
FORMAT 4 MB Formatting an external MEMORY CARD with a storage capacity of 4 MB
FORMAT 10 MB Formatting an external MEMORY CARD with a storage capacity of 10 MB
FORMAT 20 MB Formatting an external MEMORY CARD with a storage capacity of 20 MB
MEMORY CARDS
STORE RECALL | STORE | RECALL SPECIAL SOFTHWARE ADR DATA
INTERHAL INTERHAL EXTERHAL EXTERNHAL FUHCTIONS UPDATE UPDATE
SPECIAL FUNCTIONS FORHMAT EXTERMAL

* FORMAT EXTERNAL =1 FORMAT EXTERNAL 1MB P
FORHMAT EXTERHAL 2HMB AT A AL AR A P A
REPLIC. CALIERATION =] FORMAT EXTERMAL 4ME il ,
FORMAT EXTERNAL 10MB AR
FORMAT EXTERNAL 20MB

Fig.: 2.2.12-4 Formatting of MEMORY CARDS
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2.2.12.3.2 Copying of Device-Specific Calibration Data

The device-specific calibration data can be copied from the internal to the external memory card and
vice versa via the MEM - SPECIAL FUNCTIONS - REPLIC.CALIBRATION menu. This process is for
instance necessary when replacing a 4 MB MEMORY CARD by a 10 MB MEMORY CARD.

If the REPLIC.CALIBRATION menu is selected with Enter, the calibration data found are displayed in
the INTERNAL and EXTERNAL columns and the direction of the copying process in the REPLICATE

CALIBRATION column.
MEMORY CARDS

STORE RECALL STORE RECALL SPECIAL SOFTWARE ADR DATA
INTERHAL INTERHAL | EXTERHAL | EXTERHAL FUHCTIONS UPDATE UPDATE
SPECIAL FUNCTIONS REPLICATE CALIBRATION INTERHAL EXTERNAL
DATE 97

121119
TIME 03:49:32
FORMAT EXTERNAL =

®* REPLIC. CALIBRATION = | IEATGOETRENTT =T |

Fig.: 2.2.12-5 Copying of device-specific calibration data
If there is only one set of calibration data, copying can be started in the REPLICATE CALIBRATION

column by Enter.
MEMORY CARDS

STORE RECALL STORE RECALL SPECIAL SOFTWARE ADR DATA
INTERHAL INTERHAL | EXTERHAL | EXTERHAL FUHCTIONS UPDATE UPDATE
SPECIAL FUNCTIONS REPLICATE CALIBRATION INTERHAL EXTERNAL
DATE 97

121119
TIME 03:49:32
FORMAT EXTERNAL =

CALIERATION FROM EXTERNAL TO
» REPLIC. CALIBRATION = INTERNAL REPLICATED

Fig.: 2.2.12-6

A message window is displayed after successful copying.

MEMORY CARDS

STORE RECALL STORE RECALL SPECIAL S0FTWARE ADR DATA
INTERHAL INTERHAL EXTERHAL EXTERHAL FUHCTIONS UPDATE UPDATE
SPECIAL FUNCTIONS REPLICATE CALIBRATION INTERHAL EXTERNAL
DATE 12.11.1997 DATE 12.11.1997
TIME 03:49:32 TIME 03:49:32

FORMAT EXTERNAL =

CALIBRATION IDENTICAL
* REPLIC. CALIBRATION =

Fig.: 2.2.12-7
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If both the external and the internal MEMORY CARD contain calibration data, a corresponding
message is displayed in a window and copying cannot be started in the REPLICATE CALIBRATION
column.

2.212.4 Software Update

2.2.12.4.1 Software Update with External MEMORY CARD

MEMORY CARD

LIBUST
i READT

The MEMORY CARD with the program update is inserted into
the front-panel slot and the appropriate menu is activated.

31vddn

The yellow BUSY LED will flash throughout this process.

Caution:

The MEMORY CARD may under no circumstances be removed from the slot during
copying.

MEMORY CARDS

STORE RECALL STORE RECALL SPECIAL S0FTWARE ADR DATA
INTERHAL INTERHAL EXTERHAL EXTERHAL FUNHCTIONS UPDATE UPDATE
SOFTWARE UPDATE
START UPDATE

AT
AAREAT AN ST

P At -, S LR

Fig.: 2.2.12-8 Software Update
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2.2.12.4.2 Software Update Via Serial Interface and Detached PC

The serial PC interface (COM1 or COM2) has to be connected to the RS232 interface of SFQ via a null
modem cable.

The cable must have the following pin assignment:

Connection Connection Connection Connection
SFQ RS232 PC SFQ RS232 PC
DTE 9-pin DTE 9-pin DTE 9-pin DTE 25-pin

DCD 1 DCD 1 DCD 1 DCD 8

RXD 2 RXD 2 RXD 2 RXD 3

TXD 3 >< TXD 3 TXD 3 >< TXD 2

DTR 4 DTR 4 DTR 4 DTR 20

\/ \/

GND 5 /\ GND 5 GND 5 /\ GND 7

DSR 6 DSR 6 DSR 6 DSR 6

RTS 7 RTS 7 RTS 7 RTS 4

> >

CTS 8 CTS 8 CTS 8 CTS 5

RI 9 RI 9 RI 9 Rl 22

The cable should be suitable for standard-conforming transmission at 115200 baud. Therefore its length
should not exceed a few meters.

A 9-pin COM interface cable can be ordered from R&S under Stock No. 1050.0346.

Proceed as follows:

1. Switch off the SFQ (POWER OFF).

2. Insert the update disk into the PC and change to the drive you are using.

3. To start an update from disk drive A: for example, enter A: 5UPDATE COM1 (or COM2).
4

. Wait until you are asked to switch on the target. Then switch on the SFQ and follow the instructions
on the PC screen until the update has been completed.

Update of new ADR DATA files with external MEMORY CARD for Option SFQ-B4
New ADR data can be loaded into SFQ via the MEM-ADR DATA UPDATE menu.

MEMORY CARDS

STORE RECALL STORE RECALL SPECIAL S0FTWARE ADR DATA
INTERHAL INTERHAL EXTERHAL EXTERHAL FUNHCTIONS UPDATE UPDATE
ADR DATAH UPDATE
START UPDATE DATA

START UPDATE DATAZ2
START UPDATE DATA3
START UPDATE DATA4

LA
ARETA AN 2R

AN A A

Fig.: 2.2.12-9
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2.213 SETUP/INFO - Menu

ST Direct access via HARDKEY.

Select the desired menu or submenu by means of the cursor keys without confirming your selection by
means of the ENTER key.

HARDWARE and INFO FIRMWARE:
The current configuration of the instrument can be queried.

TIME / DATE, COMMUNICATION and PRESET
The instrument default settings and the operating status of the interfaces can be defined in this menu.

CHANNEL TABLE
The user can edit his own channel or frequency tables in this menu.

FADING PARAMETER
The fading simulator can be configured in this menu (see also 2.2.8 FADING)

Service:
This menu provides service functions.

2.2.13.1 HARDWARE Submenu

The HARDWARE submenu allows the user to check the setup of the system. TV Test Transmitter SFQ
comes in a basic version equipped with various options.

FUNCTION CIRCUIT
FUNCTION CIRCUIT displays the current block diagram.

Depending on the equipment selected, different blocks are shown.

INFO TIMEZDATE | COMHUNI— CHANNEL FADING
LU FIRMWARE CLOCK CATION | (HEESET | TABLE |P|‘-IRF|METER| SIEELIEE |
INFO
FUNCTION CIRCUIT
EQUIPHENT DATA| PAR ;DE-'EPSE—% Q@ MOD
NUMBERS — DVE-T
CALIBRATING = SER
" FADING —|7—ﬁ|-||+
(12 PATH)
+ ATT.
NOISE | va cony
Fig.: 2.2.131 FUNCTION CIRCUIT
IOl e | e | COm | oneser | Commer |z | sewoe |
INFO
FUNCTION CIRCUIT
EQUIPHENT DATA| PAR e CRR
NUMBERS N BASEBAND 1@ MOD
CALIBRATING = SER
¥IDED SUBCARRIER —|:ﬁHI+
¥F PaL |FM [1|2[3|a ]
SECAM|[anR 1] 2 { eeFm P~ |vacony| ATt
NTSC NOISE "
Fig.: 2.2.13-2 FUNCTION CIRCUIT
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EQUIPMENT

The EQUIPMENT submenu lists all modules installed, stating their order numbers (Ident No), codes
and change indices (Cl). If the module produces an error upon initialization, this error will be shown in
the ERROR REPORT column.

INFOQ TIME/DATE | COMHUNI— CHANNEL FADING
LU FIRMWARE CLOCK | CATION | (==Y THBELE PARAMETER | SERVICE
INFO NAHE IDENT HO__UAR CODE_C.1.  ERROR REPDRT
FUNCTION CIRCUIT Synthese 1039.2320 .02 1 0.K.
EQUIPMENT I0 Converter 1084.9300 .02 2 0.K.
NUMBERS I0 Modulator 1084.9800 .04 4 0.K.
CALIBRATING % | attenuator 1008.7252 .04 1 0.K.
Fading Simulator 1 1085.4060 .02 4 0.K.
Coder 2072.7204 .02 1 04.04 O0.K.
US Coder 2072.6927 .02 0 02.02 O0.K.
DUB—T Coder 2072.6895 .02 2 03.00 O0.K.
Input Interface 2 2081.9329 .02 0 01.00 O.K.
MHoise Generator 2 2081.9258 .02 0 01.00 0O.H.
[F3=PG UP | [Fa=PG DOWH
Fig.: 2.2.13-3 EQUIPMENT
NUMBERS

Upon calling up NUMBERS, the order number and the serial number of the basic unit are displayed.
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2.2.13.1.1 Calibration

Internal calibrations for the synthesizer, level setting, ALC learn table, noise and, of particular
importance, for the I/Q modulator can be called with CALIBRATING.

INFO TIME/DATE | COMMUNI— CHANNEL FADING
el FIRMWARE CLOCK CATION | PRESET TABLE PARAMETER | SERVICE
INFO CALIERATING [ RESULT
FUNCTION CIRCUIT
EQUIPMENT Press EMTER
MUMBERS UCO SYNTHESIS PASSED  07.12. 2001 to start calibration
SELFTEST C5PL = RF LEVEL PASSED o7.12. 2001 after a warm up
» CALIERATING =| 170HoDULATION PASSED  07.12. 2001 period of 1 hour
RF ALC LEARM TAELE PASSED  07.12. 2001
CSPL AMPLITUDE PASSED  07.12. 2001
MOISE ALL PASSED  07.12. 2001
Fig.: 2.2.13-4 CALIBRATING
Note: Perform calibrations only after a warmup time of approx. 1 hour. This applies to the I/Q

modulator in particular. If there are ambient temperature variations ( >5 K), a recalibration
has to be performed.

Note: The "Calibration failed" message is displayed in the bottom left-hand corner of the SFQ
screen, if one of the SFQ calibrations was not performed successfully. This message does
not necessarily refer to the last calibration performed.

The following calibrations can be started by pressing Enter. After successful calibration, PASSED or
FAILED is entered in the RESULT column, followed by the date.

ALL
All SFQ calibrations (see text below) are performed successively.
This calibration takes several minutes.

VCO SYNTHESIS
To ensure synchronization, the oscillators are preset with values so close to the nominal frequency that
the PLL can lock. The presettings are stored in a table and can be updated with the VCO SNYTHESIS
calibration routine.

RF LEVEL

For all frequency and level settings, a control element is set to the optimum operating point. The set
values for the control element are stored in a table and can be updated with the RF LEVEL internal
calibration routine.

1/Q MODULATION

The vector modulator is adjusted for carrier suppression, 1/Q imbalance and quadrature offset. If options
(e.g. coder or fading) are fitted, calibrations are also called for those modules for which the module
offset and the 1/Q imbalance have to be calibrated. All calibration routines are run internally for all
coders. The calibration should be called after an SFQ warmup time of >1 hour or if there are
temperature variations of more than 5°C.

Calibration of the I/Q MODULATION can also be performed upon selecting the MODULATION menu by
means of the F3 key (CAL I/Q ONCE). In this case, however, only the current device setting is
calibrated, i.e. only the active coder with its current symbol rate. The advantage is a considerably
shorter calibration time.
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RF ALC LEARN TABLE
The correction values for the function ALC OFF MODE -TABLE (level control voltage from the table) are
regenerated.

NOISE ALL
The NOISE calibration for all modulation modes present is performed. If the noise calibration of a
modulation fails, FAILED is displayed in the right part of the window. This calibration takes

several minutes

The NOISE calibration only for the currently selected modulation mode can be started in the
MODULATION - XX - NOISE menu by pressing the F3 key (see 2.2.7. NOISE).

2.2.13.2 INFO FIRMWARE Submenu

INFO TIMEZDATE | COMMUNI— CHANNEL FADING
ikl  FIRMWARE CLOCK CATION | (HEESET TABLE PARAMETER | SERVICE

FIRMWARE UERSIOH DATE

MAIN 01.11 07.12.1998
BIOS 00.00 04.09.1998
FM SUB 01.00 11.02.1996
ADR SUB 01.04 02.10.1998
CODER 01.02 21.01.1997
DUB—_T CODER  00.41 29.10.1998
US CODER 00.00 00 .00 .0000
INPUT IF 01.04 02.10.1998

Fig.: 2.2.13-5 INFO FIRMWARE submenu

The firmware versions used are displayed in the INFO FIRMWARE submenu