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This instruction book applies to units later than S/N 9907000.

Operational Safety:

WARNING

Operation of electronic equipment involves the use of voltages and currents that
may be dangerous to human life. Note that under certain conditions dangerous
potentials may exist in some circuits when power controls are in the OFF position.
Maintenance personnel should observe al safety regulations.

Do not make any adjustments inside equipment with power ON unless proper
precautions are observed. All internal adjustments should only be made by suitably
qualified personnel. All operational adjustments are available externally without the
need for removing covers or use of extender cards.
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General description

The MFC-3540 is part of afamily of datatranscoders for converting between the MPEG2 Transport Stream formats
commonly used in the broadcast industry for program distribution.

Any SPI input data rate within the range of 1.5 to 50 Mb/s will be converted to the corresponding rate within a 270
Mb/s ASI stream by the MFC-3540.

The SPI (Synchronous Parallel Interface MPEG2) format is convenient for data manipulation, but is not suited to
transporting signal over more than a few metres.

The ASI (Asynchronous Seria Interface 270 Mb/s) format can easily carry data over several hundred meters on
coaxia cable and many kilometres on afibre optic cable.

The MFC-3540 does not perform any signal correction or alter the format of the MPEG2 transport stream other than
the transport stream electrical format and converting from a 204 to 188 Byte packed stream. It does by discarding
the RS check words. If the input signal is already a 188 Byte packet stream the only conversion that takes placeis a
straight SPI to ASI.

The MFC-3540 is primarily intended for use with IRT's QPSK encoding system where an input signal packet of
188 Bytesis used and it is desired to keep the output signal’ s packet information in the same format.

ASI:

ASlI MPEG data is transported in a 270 Mb/s signal regardless of the underlying data rate. It is a convenient and
relatively inexpensive way of transporting data. AS| signals may be transported over good quality 75 Ohm coaxial
cable for distances of up to 300 m, but it is recommended that in actual practice cable lengths be kept to less than
100 m.

Where greater distances are involved, distribution amplifiers may be used to re-equalise the signal at intervals along
the path.

SPI:

The SPI interface is a ten bit wide paralel interface with a synchronous clock signal. Each of the eleven signalsis
sent using LVDS drivers (Low Voltage Differential Signalling). This results in a word (or byte) parallel signal at
less than a 1/10™ the bit rate of ASI, making it ideal for processing, but is not suitable for use with anything other
than very short cable connections. For practical purposes 5 metres is suggested as a maximum. Where longer
distances are involved, the SPI signal should be converted to ASI and run using coaxial cable or fibre links.

The MFC-3540 module should therefore be located as close as possible to the connected SPI equipment, rather than
the ASI equipment.

Standard features:

Transparent AS| to SPI conversion.
One module coversdataratesfrom 1.5 Mb/sto 50 Mb/s.
® Block length indication (188/204).

Applications:

® Primarily for use with QPSK decoder where conversion for 204 to 188 Byte packet
conversion required.

Interfacing various MPEG2 TS formats.
Block length indication and error detection.
Connectionsto modulatorsor test equipment.

Signal monitoring for remote alar m indications.
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Input:

Type
Electrical characteristics
Connector

Outputs:

Type
Impedance
Level
Connector

Power Requirements
Power consumption

Other:
Temperature range

Mechanical

Finish: Front panel

Rear assembly

Dimensions
Supplied accessories

Related products

Optional accessories

Dueto our policy of continuing development, these specifications ar e subject to change without notice.
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Technical specifications
IRT Eurocard module
Type MFC-3540

1 x SPI1(188 or 204 byte).
LVDS receivers.
25 pin ‘D’ female.

1 x ASI-C (188 byte).
75 ohm.

800 mVp-p.

BNC.

28 Vac CT (14-0-14) or £ 16 Vdc.
<5VA.

0 - 50° C ambient

Mounts in IRT’s family of frames with input and output connections on the rear

panel.

Grey enamel, silk-screened black lettering & red IRT logo
Detachable silk-screened PCB with direct mount connectors
to Eurocard and external signals

6 HP x 3 U x 220 mm IRT Eurocard
Rear connector assembly.

DDC-3335 - ASl to SPI convertor
MFT/R-3510 QPSK encoding

TME-6 module extender card.
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Technical description

MFC-3540

Alarms & indications

© 188 BYTE BLOCK
© 204 BYTE BLOCK
® SYNC ERROR

SP| ® INPUT LOSS ASI
Input Output
(270 Mb/s) coax
LvDsS :

LED Indicators.
INPUT Illuminates red if the input clock is missing.
SYNC Reserved.
188 Indicates that the input stream has 188 bytes per packet.
204 Indicates that the output stream has 204 bytes per packet.

SPI connectors

The SPI uses 25 pin ‘D’ connector. Cable connectors are male and equipment connectors are female.

Interconnecting cables and connectors must be shielded. Logic levelsare LVDS.

Pin  Signal line Pin  Signal line
1 Clock A 14 Clock B

2 System Gnd 15  System Gnd
3 Data7 A(MSB) 16 Daa7B

4 Data6 A 17 Data6B

5 Data5 A 18 Data5B

6 Data4 A 19 Data4B

7 Data3 A 20 Data3B

8 Data2 A 21 Data2 B

9 Datal A 22 DatalB
10 DataOA 23 Data0OB

11 DVALID A 24  DVALIDB
12 PSYNCA 25 PSYNCB

13  Cable Shield
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Circuit Description
The MFC-3540 accepts an SPI input signal viathe D25 connector on the rear assembly unit. This feeds U6, U7 and

U8, which are SPI receiver chips. This parallel signal is then fed into U5, which is afield programmable gate array
(FPGA) chip where processing of the signal takes place

Internal adjustments

The MFC-3540 has no user internal adjustments. RV2 and RV 3 are factory set and should not be adjusted.

Configuration

The MFC-3540 has no user configurable adjustments.

I nstallation

Pre-installation:
Handling:

This equipment may contain or be connected to static sensitive devices and proper static free handling precautions
should be observed.

Where individual circuit cards are stored, they should be placed in antistatic bags. Proper antistatic procedures
should be followed when inserting or removing cards from these bags.

Power :

AC mainssupply: Ensure that operating voltage of unit and local supply voltage match and that correct rating
fuseisinstalled for local supply.

DC supply: Ensure that the correct polarity is observed and that DC supply voltage is maintained within the
operating range specified.

Earthing:

The earth path is dependent on the type of frame selected. In every case particular care should be taken to ensure
that the frame is connected to earth for safety reasons. See frame manual for details.

Signal earth: For safety reasons a connection is made between signal earth and chassis earth. No attempt should be
made to break this connection.

I nstallation in frame or chassis:

See details in separate manual for selected frame type.
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Connections;

ASI:
ASl MPEG datais transported in a 270 Mb/s signal regardless of the underlying datarate. Therefore, all cabling and
connectors should be of high quality and have atrue 75 Ohm characteristic impedance.

ASI signals may be transported over good quality 75 Ohm coaxial cable for distances of up to 300 m, but againitis
recommended that in actual practice cable lengths be kept to less than 100 m.

Where greater distances are involved, distribution amplifiers may be used to re-equalise the signal at intervals along
the path.

Alternatively, consideration should be given to using the IRT DVT-3210 / DVR-3210 fibre optic link, which will
transport ASI signals over single mode fibre optic cable for distances up to 60 Km (dependent on fibre losses).

Electrical characteristicsASI:
Transmitter output characteristics:

Output voltage 800 mVp-p £10%.
Deterministic jitter <10% p-p.
Random jitter <8% p-p.

Rise/fall time (20-80%) <1l.2ns.
Receiver input characteristics:

Minimum sensitivity (D21.5 idle pattern) 200 mV
Maximum input voltage 880 mVp-p

s1 (range: 0.1 to 1.0 x bit rate) -17dB

Minimum discrete connector return loss 15dB (5 MHz - 270 MHz)
Coaxial link:

Impedance 75 Ohm.
Equipment connector BNC female.

(Electrical measurements made with 75 Ohm resistive termination.)

SPI:

The SPI interface is a ten bit wide parallel interface with a synchronous clock signal. Each signal is sent using
LVDSdrivers (Low Voltage Differential Signalling).

This means that a balanced pair is required for each signal, entailing a total of twenty two signal wires plus at least
one ground connection. A twenty five pin ‘D’ connector is standard for this system.

The SPI interface is not suitable for use with anything other than very short cable connections. For practical
purposes 5 metres is suggested as a maximum. Where longer distances are involved, the SPI signal should be
converted to ASI and run using coaxial cable or fibre links.

The DDC-3330 module should therefore be located as close as possible to the connected SPI equipment, rather than
the ASI equipment.

Good quality cable and connectors must be used. For EMC it is necessary to use only ‘D’ connectors with full metal
shells and the cable outer screen should be properly connected to the shell. Unshielded cables must not be used at
all.

The ‘D’ connectors should have their securing screws firmly screwed down to ensure a continuous earth shroud is
maintained. These screws are not simply to ensure that the connector does not become unplugged, they are an
integral part of the EMC screening and signal connection.

Electrical characteristics SPI:
Line Driver Characteristics (Source)

Output impedance 100 © maximum

Common mode voltage 1125V t01.375V

Signal amplitude 247 mV to 454 mV

Rise and fall times < T/7, measured between the 20% and 80% amplitude points, with a 100 Q resistive |oad.

The difference between rise and fall times shall not exceed T/20.
Line Receiver Characteristics (Destination)

Input impedance 90Q1t0132Q
Maximum input signal 20Vp-p
Minimum input signal 100 mVp-p
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Front & rear panel connector diagrams

The following front panel and rear assembly drawings are not to scale and are intended to show relative positions of
connectors, indicators and controls only.
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Maintenance & storage

Maintenance:
No regular maintenance is required.

Care however should be taken to ensure that all connectors are kept clean and free from contamination of any kind.
This is especiadly important in fibre optic equipment where cleanliness of optical connections is critical to
performance.

Storage:

If the equipment is not to be used for an extended period, it is recommended the whole unit be placed in a sealed
plastic bag to prevent dust contamination. In areas of high humidity a suitably sized bag of silica gel should be
included to deter corrosion.

Where individual circuit cards are stored, they should be placed in antistatic bags. Proper antistatic procedures
should be followed when inserting or removing cards from these bags.

Warranty & Service

Equipment is covered by a limited warranty period of three years from date of first delivery unless contrary
conditions apply under a particular contract of supply. For situations when “No Fault Found” for repairs, a
minimum charge of 1 hour’s labour, at IRT’s current labour charge rate, will apply, whether the equipment iswithin
the warranty period or not.

Equipment warranty is limited to faults attributable to defects in original design or manufacture. Warranty on
components shall be extended by IRT only to the extent obtainable from the component supplier.

Equipment return:
Before arranging service, ensure that the fault is in the unit to be serviced and not in associated equipment. If
possible, confirm this by substitution.

Before returning equipment contact should be made with IRT or your local agent to determine whether the
equipment can be serviced in the field or should be returned for repair.

The equipment should be properly packed for return observing antistatic procedures.
The following information should accompany the unit to be returned:

A fault report should be included indicating the nature of the fault

The operating conditions under which the fault initially occurred.

Any additional information, which may be of assistance in fault location and remedy.

A contact name and telephone and fax numbers.

Details of payment method for items not covered by warranty.

Full return address.

For situations when “No Fault Found” for repairs, a minimum charge of 1 hour’s labour will apply,
whether the equipment is within the warranty period or not. Contact IRT for current hourly rate.

Nog,rwNpE

Please note that all freight charges are the responsibility of the customer.

The equipment should be returned to the agent who originally supplied the equipment or, where this is not
possible, to IRT direct asfollows.

Equipment Service

IRT Electronics Pty Ltd

26 Hotham Parade

ARTARMON

N.S.W. 2064

AUSTRALIA

Phone: 61 29439 3744 Fax: 6129439 7439
Email:  service@irtelectronics.com
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Drawing index

Drawing#  Sheet # Description
804576 1 MFC-3540 MPEG 204 to 188 conversion circuit diagram
804576 2 MFC-3540 MPEG 204 to 188 conversion circuit diagram

3540-mfc.ib.revé.doc page 10 of 10 17/10/2007



90 VITVHISNY MSN NOWSVLHY
P "Ad SOLOIROR L1 'ON LOVHLNOD
cot aL5v08 ON ONIMVAA 24V O3
133HS 308 Qa0
NMVHA
ev INJSNOD
ANOO 88T OL Y02 93dIN NSLLRIM LNOHLIM |
OvSE-03I EgTin azs ALYV QYIHL g
ANvOLIsOTOsIa | §
h_ g _H_ MON AdOO IONOQ [ &
1HORAdOD Q) -
s
z T
A TR
28’899y Tv'9Z = AND o
z v_ D —
vagn v v
£9'SY OV'EE'0C'y = PPAG stz V_ R
cagn O e
Stz V_ e
1631 (]
20A=
ary=Na L
8=0AND M
9T =00A zawoud ¢ 7
oxon [8 7

oroLlzed

SHOLSISTY ONILYNINGTL

anvaa

8T
€ Sviva
S 4
L
6T
S vviva
9 9
ST
4 e,
€T eviva
L 14
6
174
his cviva
8 ot

N

oufsdT
PleAdT
9010T

Leept

0eEpT

ooid 18
OTX0Td3

sn

15ev08 80d S3SN

T
% ESY
% TRSW ,_” ®| o .
1¢ =0 E
1 oviva | ® *Ts 7 5
o9 SnESU v g
% [T € Y1043
o ElaTes) z 1 an
7
et SFa T E
g
+ e
= & &
ST
@y 188

8/

————o
TdL

i

PPAY F—— a1+ =
81 za3T0L T
z

o jte}
Ta3T0L 3
8 o
T 6a
€
"
& &

3sO
VLX
ZHW.Z

wul J—

s L o
o P
5
T e
™
eTenoL WY
QM u u ou mM
81 oo ™ =
L |_| s
1 TONEY &7 = = .
69 a T
8q a z we ot ot = =
g a € o )
eq a [
2 a _”_mm q
14 a T E| v
o g 100070 Il ani
611 0a % pi B _Hmn ] qeT
n ~ wot o 2
)
£268LA0
zn
v s




902 VITVHLSNY MSN NOWHY.LHY
P11 Aid SO0 Ll 'ON LOVHLNOD
eHoe 9.5v08 ONONIMYVIA 24V O3
133HS Ivos a3¥03HO
NMVAa
ev INISNOD o+
/ANOD 88T OL Y02 93d I NILLMM LNOHLIM |
orSe-O4n 3L 3zs ALSV QHIHL m
ANVOLISOTOsIa| &
g _H_ MON AdOO IONOQ [ &
1HORIAJOD Q) - =
S 6 |s |v 57
S+—
oot
1O
|
penv I EI SR
E3 JE=CTRAE
oot o
10 NE3S T € EEERS]
L Ino3a E
o Tisd ] n
T 013sd
ST
g ravsd IE 2 a
8Ty S a
9 a
L a
8r-1S E a
6 a
0e86aY 0; a
T a
z a
6N €2 a
[z a
- - 9 d
= R R R = I a
. = . = . = 82 a
ozz lose locz 0F a
ST €10 L= 60 == 00T il TE 0a
oy [ &
me ene Z v
ANS ANAS 0] | 3 TV q
s1 1 vE oV E
| I
[ ] g I [
doot dse N
[1%e) o010 SON 4 ot =S |
E|
Wr
= —
o W2
Es) 7 S
020 7
E K] E:
4005
oot end 7 - L
i} —
T+ s
) Rk otn
TOBXVI
oz s10a
92y 5F
5%
uot uot oot uor N0t oot oot uoot NoOT oot uoot ) oot
€200 L 22a0 L 0200 L 200 L T2A0 L €100 L not H sa L ¥ad L €00 L zad L a2 L 520 L 8100 L
90 H§
G+ S+ S+ G+ G+ S+ S+ S+ G+ S+ S+ G+ G+ G+

erpsaa

ovsaa
Tvsaa
ovsaa

TONIMT

ps4sad

SN
Popsaa

unpopa

. o S
H m—re aaag
noLy [+ N =
ani €0 T EN)
M AAS .
€ =
: N e
—
—— SO T
€sd T
=
e — il
2O ] 1
. u 2
H —re aaag
noLy N e
ani 20 H B
a =
: e
—
—— SV
4 TH
VLVANY L&
V1ivady 8¢
per] 6
MOT  ved
sH—"1—9
oot T0ZEEON
810 H
ase L.“
td 9
MO0T 6T MOT 02
0T
Nd

£

qeoz

qeze

qere






