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WARRANTY

Tektronix warrants that this product will be free from defects in materials and workmanship for a period of one (1)
year from the date of shipment. If any such product proves defective during this warranty period, Tektronix, at its
option, either will repair the defective product without charge for parts and labor, or will provide a replacement in
exchange for the defective product.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period and make suitable arrangements for the performance of service. Customer shall be
responsible for packaging and shipping the defective product to the service center designated by Tektronix, with
shipping charges prepaid. Tektronix shall pay for the retum of the product to Customer if the shipment istoa
location within the country in which the Tektronix service center is located. Customer shall be responsible for
paying all shipping charges, duties, taxes, and any other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage
resulting from attempts by personnel other than Tektronix representatives to install, repair or service the product;
b) to repair damage resulting from improper use or connection to incompatible equipment; or ¢) to service a
product that has been modified or integrated with other products when the effect of such modification or
integration increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THIS PRODUCT IN LIEU OF
ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED. TEKTRONIX AND I'TS VENDORS
DISCLATM ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. TEKTRONIX’ RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE
PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR
BREACH OF THIS WARRANTY, TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF

- WHETHER TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF
SUCH DAMAGES.
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EMFT EMFD EMFK  Technical Information

1 Technical Information

» Real synchronous detection with quadratur
signal output for measurement of incidental
phase modulation of vision carrier

» Switchover to envelope detection

» Audio broadband output for muitichannel TV
sound

» RFinputvoltage indication

» Turnable in all TV bands including ultraband
up to 470 MHz (EMFT)}

The equipment family EMF. is capable of solving
all problems in the field of TV reception and
demodulation through its modular design.
Advanced technigues such as synthesizer, double
superheterodyning, SAW filter afford great
operating convenience and outstandig
transmission quality.

There are three units available for the different
measurements and transmission requirements:

» EMFT - continously turnable test receiver

p EMFK - selective, crystai-controtled channel
receiver

» EMFD - TV demoduiator with AFC and crystal-
controlled operation

All units of the EMF. series are provided with two
isolated video outputs and two outputs for the
Qsignal. These outputs enable the measurement
of the incidental phase moduiation of the vision
carrier which in turn determines the intercarrier
$/N ratio of the sound channei.

in addition, the adjustment of linearity and phase
equalizing circuits is facilitated through the use
of the Q signal.

In addition to the normal audio mono output, the
EMF. is fitted with an audio broadband output
which delivers a multipiex signal for driving an
MTS decoder. Moreover, a 4.5-MHz intercarrier
input and output are provided.

A front-panel switch permits selection of
envelope or synchronous detection. The RF input
voitage and the frequency deviation of the sound
carriers are indicated on the analog meter. The
sound level is monitored by means of a buiit-in
loudspeaker,

838.6010

Secial features
EMFT

b Channel selection with digital entry of channel
number either in manual or in remote mode

» Control of frequency offsetup to = 100 kHz

» Continuously turnable in ali TV bands, also in
special channels up to 470 Mz

» Sound trap can be switched off

{ECAEEE-bus control {option)

» Reduction of iF gain enables operation at high
input levels providing increased video 5/N ratio
(high level mode)

w

EMFD

» Test demodulator for VHF, UHF and IF

» Crystal-controlled operation at a fixed
frequency and continously turned AFC mode

» Disconnectible SAW filter

¥ Sound trap can be switched off

b Selectable input sensitivily

EMFK

» Same as EMFD; however, additional input via
selective filter and preamplifier

» Suitable as a relay receiver for transmission and
measurements

1.1 E-4
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EMFT EMFD EMFK  Technical information

1.1 Specifications

Frequency Ranges
EMFT

EMFK/EMFD

Channel selection
EMFT

Frequency stabilisation
EMET e e
EMFK/EMFD

Frequency error

EMEFT s
EMFK/EMFD

- Returnloss
EMFT

EMFT

Bands |, ill, W/V
CATV up to 470 MHz and 1F 45.75 MHz

Bands |, I, IV /V and IF 45.75 MHz

input of channel number or automatic search or
optionally via IEEE bus

crystal-controlied,  switchable to  AFC  in

demodulator mode

turnable with AFC and rystal-controlied fixed-
channel operation

by synthesizer
crystal and AFC

< +2,5kHz
< * 10 kHz (crystal)
< 30 kMz (AFC)

N female 50 Q
BNC 75 Q{EMFT only)

BNC

=300 MHz ... 212dB
=300 MHz... =10dB

=20dB

z216dB

RF: 0.15t0 30mv

switchable to 0.5t6 100 mV

IF: 5mVto  100mV

RF:  250pVto 5mvV (range 1}
25mVto 50mv  {range 2)

iF: 5mVio 100mv

RF: 20mVte 400mV ({range1)
80mVto 1.6V (range?2)

IF: S5mvto  100mv

Additionally 6 dB beyond upper and lower limits of control range.

838.6010
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EMFT EMFD EMFK  Technical Information

RF-input attenuation

EMIFT e /1020 dB, manual or automatic setting
EMIFK i s 0/20 dB (internal link)
EMEFD e 17/29¢B

Noise figure

EMFT
RFinputattenuationQdB ... ................ =12dB
EMIFK oottt typ.8dB
4.5-MHz intercarrier input
BNC female, rearpanel ... . ... ... ... Zin = 508
inputlevel ... ... ............ e 30 mV to 200 mv
Cutputs
Video outputs
in-phasesignal ... ... .. ... il 1 output each on front and on rear panel,
BNC, Zgyt = 75 Q
Quadraturesignal ............ ... .o.lL t output each on front and on rear panel, '
BNC, Zoy: = 75 Q
Output level
In-phaseoutput ....... ... ..ol 1.0 Vo, CCVS, with standard modulation
Quadratureoutput ... ... ... ... .. .. ... corresponding to 1.0V,
with standard modulation and internal shift of
switching carrier by 80°
Incidental carrier phase modulation ........... < * 1 degree
IF output
BNCtemale, rearpanel .......... ... ... ... Zoyr = 500
Outputlevel (AGC) ........ ... ... ...... .. ... 100 mV,ms £3dB
Amplitude/frequency response
d1t0d7MHz . £1.5dB
4.5-MHz intercarrier output
BNC female, rear panel ..... e Zoyr = 50 Q
Qutput level
with visionfsound ratioof 13dB . ... ... ... .. 100 MV s £3dB
Awudio broadband output
Fromtpanel ... ... ... ... BNC, unbalanced, Zoye = 75 0
Rearpanel ... .. ... ... ... ... BNC, unbalanced, Zyyr = 75 Q
Outputlevel ... ... ... ... . ... o L. 10 mV/kHz of deviation
* 25 kHz deviation,
fmod = B00Hz ... . 0.25Vinto75Q
' + 3 dB adjustable
Audio mono output
Frontpanel ............... ... . ... ..., BNC, unbalanced, 25t = 600 Q
Rearpanel ....... ... .. ... .. iiiiieiiiinan.. XLR male connector, baianced, Zg;y = 600 Q
Deemphasis ......... ... ... i, 75 ps
Outputievel .. . .. ... . ... e 30 mVv/kHz of deviation
£ 25 kHz deviation, fpeg = 500Hz ... . ..., 1.25Vinto 600 Q 3 dB adjustable

Additional headphones socket for audio mono signal with switching contact for internal loudspeaker.
Loudspeaker and headphones socket with built-in volume contral.

H is possible 1o contact an external loudspeaker,

The speaker and headphone outputs are 8 Q impedance outputs and filtered and deemphasized to
provide oniy monophonic main channel.

£838.6010 1.5 E-4
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Transmission Characteristics in Video Channel

Amplitude / freauency response

(RF+IF + VF)

Group-delay characteristics

(SAW filter switched off)

sea Fig. 1-5

see Figs. 1-3and 1-4

d8 ng
T o] X J[\:»oo-
a ~1
-2 200w Wwith
L sound trap
-6
200+
Without sound trap
-104 frequency Limits Without
i z 1004 sound trap
20 1.5 0 (Ref value}
_30" dteds +{.5to-0.5
e ey 4 WIS W
1] w1 +15 +2 +3 +38 +4 +45 +5 +6 7 s e e MHz
. 0.1 2 3 4 a5
Fig. 1-3  Tolerance of overail amplitude Fig. 1-5  Group-delay characteristics
characteristic (RF, IF, VF) without sound
trap With sound trap, SAW filter "off”
68 Frequency | Standard Tolerance ns
o X MHz curvens | RFinput iFinput
art EMFD| EMFK} EMFD
-2+ EMFT| EMFK
Ao EMFT
.6 With saund tran 0.1 Reference vaiue
g | vge i 0 £25| £30 | *25
-104 15 0 {Ret value} 2 0 +25F 230} £25
YA Iy 3 25 £25] 30| £25
204 |25 £ 3.58 170 +25) £30| £25
:g ),———-——— 3.8 230 40| £45] *40
) “1 415 =2 +3 #36 +5 425 45 <8 47 Without sound trap
T 0to 4.5 0 £15 | £20 | %15
Fig. 1-4  Tolerance of overall amplitude : — )
characteristic (RF, IF, VE) with sound trap Fig. 1.6 Group-delay characteristic of EMF..
Additional ripple with SAW filter Curve with sound trap, SAW filter off.
=£0.2d8 Dashed line for operation without sound trap
Additional rippie with SAW filter = +50ns
838.5010 16




EMFT EMFD EMFK  Technical Information

Nonlinearity

Modulationdepth 12.510 75 %
{synchronous detection)

Differentialgain ....................... 3%
Differentialphase ................... .. £%2°
TiE(50HMZ) ... =1%

Video S/N ratio

CCIR-weighted, rms measurements
referred to black-to-white transition

EMFT
Inputlevel3mV ... ... Ll z58dB
Input level 10 mV and
reduced IFgain ........................ z62dB
EMFK )
Inputlevel SmV ... ... . ...l =262dB
EMFD
input level 1.5V or 400 mv
VHE 267 d8
UHF 264 d8
Gaincontrol ... ..., manual /fautomatic,
switch-selected
Dynamicrange ........................... =38dB

additional 2x 10d8
auatomatic input
attenuation for EMFT

Transmission Characteristics in Audio Channel
Audio broadband output

Amplitude / frequency response flatness

0HztOA47THZ .. = +0.05dB

47 Hzto120Hz ......... P < £0.5d8B
Phase / frequency response flatness

30Hztod7HZ ... . = +(05°

Harmonic distortion
+ 25 kHz deviation,

fmod = 30Hzto15kHz ... ... . ... ... £+01%
*+ 25 kHz deviation,
food = 16kHzto30kHz ... ... . L. 2*05%
Gain control
" Deemphasis ... 75 ps

Frequency response flatness
without line-frequency trap

30Hzto15kHz ... L < *0.3dB
with line-frequency trap

30Hzto1dkMz ... .. £%0.3dB
15KHZ L 010-3dB

838.6010 1.7



EMFT EMFD EMFK

Harmonic distortion
* 25 kHz deviation,
fmod = 30 HZ 'EO 15 kHZ

intercarrier $/N ratio
Measurement to DIN 45405 (quasi peak)
feferred to nominal output level,
weighting to CCIR 4683

without vision modulation

without sinussidal vision
modulation (0 to 4.2 MHz

Indication
Analog meter for

LED indication for

Miscellaneous

Zero-reference pulse

Error referred 1o CVS
in case of synchronous detection

838.6010

Technical Information

=

£0.1%

z54dB

z246dB

a) input ievel with marking of optimum input level

range

b) sound deviation

(switch-selected measurement range with FSD
50 kHz or 100 kHz)

¢} marker for correct video output level

selected channel
no vision carrier
no sound carrier
MTS signai

for checking of residual carrier; field-repetitive can
be enabled into field blanking interval {lines 10 to
20 adjustable, default line 14) or triggered by
external pulse

£1.5%
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13 General Data

Rated temperaturerange ..................... +5t0 +45°C

Operating temperaturerange ................. 0to +70°C

Powersupply ... i 110/120/220/240V £10%
47 t0 63 Hz/110 VA

Dimensions (W x H x D), weight
19" benchmodel ... ... ... ...l 450 mm x 345 mm x 525 mm, 16 kg

Ordering information

Order designation - Standard M + TV Test Receiver EMFT
838.6010.50

» TV Test Demodulater EMFD
838.6032.50

¥ TV Channel Receiver EMFK
838.6055.50 Band |
838.6055.53 Band 11§
838.6055.54 Band IV/V

838.6C10 1.9
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EMFT

2 Preparation for Use

Preparation for Use

refer to sections 3.1 and 3.2 "Legend for Front and Rear Panels"”

2.1 Putting into Operation

Before putting the test receiver into operation,
make sure that

» the correct AC supply voltage has been
selected,

b no inadmissibly high voltage is applied to the
inputs,

» the unit is operated in the permissible
temperature range ( + 5°to + 45°C),

» the blower on the rear panel is not covered
{to avoid overheating of the unit),

» the cutputs are not overloaded or wrongly
connected.

Caution: Damage may be caused to the

equipment if the limits specified for
the input voltages or the output lo-
ad impedances (see data sheet) are

exceeded.

2.1.1  Setting to Local AC Supply

Check the setting of the AC supply voltage and
the power fuse on the rear panel before putting
the equipment into operation.

The power connector is on the rear panel. The
unit is factory-set to 220/230V. A deviation of
+10/-15% from the preset voitage value is
permissible. If the setting is to be changed, take
out the voltage selector next to the power
connector and reinsert it according to the new
value,

To this end, screw off
the cap of the fuse
holder using a screw-
driver and change the
posztson of the fuseholder in the line filter so that
the white arrow points to the desired voltage
value.

With AC supplies of 100 to 120 V, the 1-A slow-
blow fuse must be replaced by a 2-A slow-blow
fuse.

838.6010

2.1.2  Electromagnetic Screening

To avoid impairment from electromagnetic
interference, the unit must be completely dosed
and fitted with all shielding covers. If it is to be
opened for calibration, appropriate protective
measures must be taken. Use only screened cables
for the IEC/IEEE bus. Unimpaired results of
measurement are only obtained if the RF and
video connections are made by means of
screened coaxial cables with matched impedance.
Use a standard European power cable for the AC
suppiy connection.

2.2 Positioning the Unit

When the test receiver is used as & bench unit,
ensure that the ventilation is unobstructed to
prevent overheating of the unit, especially in
continuous operation. Sufficient ventilation must
also be provided if the unitis rackmounted.

2.2.1

Switching On

£ Switch on the test receiver by pressing
the power key. The green LED
indicates the ON status.

The red LED comes on if a power supp-
ly failure has occurred, eg shortcircuit
or overvaltage. Flashing during switch-
on or switch-off is normal.

2.2.2  Battery Back-up

When the lithium battery is exhausted,
nonvolatile storage of the device functions is no
longer possible. Replace the battery as described
insection 4.4, :




EMFT Preparation for Use

2.3 Internal Coding Links

The settings of the coding links should only be
changed when servicing the unit. The various
coding options are described in the following
table.

838.8010 2.2
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2.3.1  Coding Options

EMFT Coding Options

Link Module Position Function
X240 and REsection 1-2 Narma! operation
X245 2.2 100-MHz trap OFF
X15 Synthesizer 1-2 Notto Standard M
2-3 Standard M
X25 Synthesizer 1-2 EPROM, range 1
2-3 EPROM, range 2
XE57 IF section 1-2 MNormal operation (local control}
1-2 open Zaro reference disabled
X645 IF section 1-2 Normal operation
1-2 open Synchronous detection
2-3 Enveiope detection
X785 IF section 1-2 Normal operation
2-3. Inphase signal and quadrature signal interchanged
X760 IF section NGT SaM Q-Signal not sampled (Normal operation}
SAMPLED Q-Signal semplec
X121 Motherboard 1-2 Normai operation
2-3 Sound trap OFF
open Saund trap ON
X137 Motherboard i-2 EMET
2-3 EMFD/EMFK
X139 Motherboard 1-2 Normal operation
2-3 SAW filter OFF
X251 Motherboard 1-2 Nermal operation, inverter for external zero-
reference pulise ON
2-3 External zero reference puise not inverted
X327 Motherboard 1-2 Normai operation
2-3 Squelch always active
open Squelch inactive
X407 Motherboard 1-2 Normal cperation
2-3 Monophonic output without deemphasis
X411 Matherboard 1-2 Normal operation
2-3 internai loudspeaker and headphone output
switched off, AF cutputto X2.20
(37-contact connector X2)
X413 Motherboard 1-2 Normai operation
2-3 SYNCHR/ENVELOPE and ZERQ REFERENCE ON only
possible in external mode, front-panel operation
blocked, REMOTE LED on
X20 Power supply 1-2 Normal cperation
2-3 +5-V back-up battery disconnected
X406 Power supply 1.2 Normal operation
2-3 Blower switched off
X125/X126 IEEE 488 interface 1-2 Narmal operation: EPROMs D125 and D136
2-3 RAMs D125 and D130
X135 IEEE 488 Interface 1-2 Normal operation: 8K x § RAMs D135 and D140
2-3 3¢ x 8 RAMs D135 and D140
838.6010 2.3 E-2
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3
3.1

EMFT Legend for Front and Rear Panels

Legend for Front and Rear Panels

Front Panel
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Fig. 3-1 Front panel
Item Inscription Function
REM Yeliow LED Lights up during remote control
{only with IECAEEE 488 bus option)
1 LLO Yellow LED Lights up with local lock-out
{only with IECAEEE 488 bus option)
LOCAL «key Localiremate switchover
{only with IECAZEE 488 bus option)
0dB GreenLED Lights up at 0-d8 input attenuation
10dB  GreenlED Lightsup at 10-d8 input attenuation
20 dB GreenlED Lights up at 20-dB input attenuation
2

MAN Yellow LED Lights up when manual RF input attenuation
has been selected
Key Manuai sefection of RF input attenyation
attenuation has been selected (0/10/20 dB}
AUTO Green LED Lights upwhen automatic RF input
attenuation has been selected
Key Selection of automatic RF input attenuation

RF50 -Q Green LED  Lights up when 50-Q RF input has been
setected

RF 75 Q GreentED Lights up when 75-8 RF input has been
selected

iF Yellow LED Lights up when IF input has been selected
Key Selection of test input (RF S0QU/RF 75 QAF)

HiGH LEVEL MODE (+ 10 dB)
0 Yeliow LED Lights up if reduced IF amplification is
selected (demodulator mode)
Key Selection of reduced !F amplification

£838.6010 31 ' E-4
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Fig.3-1 Front panel

ftem Inscription Function
AlIR GreentED  Lightsup if AIR channel is received
CATV STD  GreenieD  Lightsup if CATV Standard channel
5 is received
CATY HRC  GreenLED  Lights up if CATV Karmonic channel
is received
Digitai display of channel number
Key Selection of AR, CATV STD or CATY
HRC receive mode
SEARCH Key Start of automatic transmitter
search
ﬁ‘ ({left) Key Stepwise TV channe! selection
{upwards, in tens)
‘i} {right) Key Stepwise TV channei selection
{upwards, in units}
{’i, {left) Key Stepwise TV channel selection
{downwards, in tens)
& (right) Key Stepwise TV channel seiection
{downwards, in units)
SOUND TRAP
ON GreenLED  Lights upwhensound trapis
6 switched on
Key Switch-on of sound trap
838.6010 3.2 E-4
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Fig. 3-1 Front panel

Item

inscription Function

ﬂi‘eﬁ § I +
?‘ ;: a 0 o 1!3 “<{{/
[

Meter (calibrated scale)
a Indication of input tevel, video,
[ {4 uzp 58 el frequency deviation of sound signals

€ 1 ; : ;
Zeroing screw Zero adjustment of pointer
Y 7;4, q i

(with unitswitched off)
B3 Mg

Vvipeo GreenlED Lights upwhen "Vyppeo”
measurement range has been
selected

Key Selection of "Vypeo”
measurement range

Vin Green LED Lights up when “V, "
measurement range has been
selected

Key Setection of "V "
measurement range

DEVIATION

FSD  GreenLED Lights up when measurement

50 kHz range "50 kHz" has been
selected

Key Selection of measurement
range "50 kHz"

FSD  GreenLlED Lights up when measurement
100 kHz range "100 kHz" has been
selected
Key Selection of measurement
range " 100 kHz"

838.6010
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9
Fig. 3-1 Front panel
item Inscription Function
GAIN CONTR
Knob Manual adjustment of
8 control voitage
AGC Green LED  Lights up when AGC has
been selected
MGC Yellow LED Lights up when MGC has
been seiected
Key AGCUMGC switchover
ZERO REF PULSE
vellow LED Lights up with zero
reference ON
Key Switch-on of zero
reference
DEMOD
SYNCHR GreenlED Lightsupwhen
synchronous detector has
been selected
ENVEL  vellowLED Lights up when envelope
detector has been selected
Key Selection of demodulation
NO VISION CARR ~ mode
Red LED Lights up if vision carrier is
9 not available
NO SOUND CARR
Red LED Lights up tf sound carrier is
ngot available
MTS SIGNAL
GreeniED Lights up in MTS mode
838.6010 £.4
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Legend for Front and Rear Panels
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Fig. 3-1 Frontpanel
item Function
Loudspeaker
1 Knob Volume control oudspeaker or headphone
10
Q SIGNAL BNC socket Q signal cutput (75§}
VIDEO BNC socket Video cutput (75 Q}
Potentiometer Setting the amplitude of the video
output signal
"
838.6010 35 E-4
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Fig. 3-1 Front panel
item Inscription Function
f. = 120 kHz Potentiometer Setting the amplitude of the audio
Zo=750 wideband output
AUDIO BNC socket Audio Wideband Output 75 £
12 f. = 15kHz  Potentiometer Setting the amplitude of the audio
20 = 600 Q mono output
AUDIO BNC socket Audio Mono Output 75 2
13 ﬂ Socket,3mm  Headphone output
REMOTE Yellow LED Lights up during remate control
FUSE BLOWN RedLED  Lights upif primary fuse has biown
14
POWER Green LED Indicates the ON status of the unit
Key Power switch
838.6010 3.6 E-4
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EMFT

Rear Panel

Legend for Front and Rear Panels

1
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Fig.3-2 Rear panel

ltem inscription Function
F1 Primary fuse
100/120/230/240 voltage selector
21 47 to 63 Hz Power connector
X5.1  AUDIO WIDEBAND OUTPUT
BNC socket 75 0
X5.2  RFINPUT 750 (EMFT ONLY)
BNCsocket 75 Q2
22
X5.3  IFINPUT
BNC socket 50
X5.4 IFOUTPUT
BNCsocket 50 Q
X4.1  45-MuHzINP/OUTP
BNC socket 75 Q
X4.2 ZERDO REF PULSE INPUT
BNC socket 75 @
23 1 A5, Mt P OUR
; mmp&:'?m':?s:z X4.3  Q-SIGNAL OUTPUT
_4 gmaéjmmn BNC socket 75 Q
X4.4 VIDEQGOUTPUTTISQ
BNCsocket 758
X2 37-contactconnector Remote-controlconnector:
commands, messages, audic
24 cutputs, loudspezker output
{motherboard)
X3 37-contactconnector  Remote-control connector:
commands, messages, power
25 supply for remote-control
equipment (RF section}
838.6010 3.7 E-4
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28
Fig. 3-2 Rear panel

ftem inscription Function

X11 AUDIO 600 Q BAL

XLR socket ALIDIO output 600 Q
26
IEEE 488
24-contact socket Connection of IEC/IEEE bus, X10
IEEE
27 ADR DiL switch Setting of devite address, $10
RF INPUT
500
28 X1
N - connector RF Input S0
Blower Note: do not cover!

29

838.6010 38 ‘ E-4
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3.3 Operation
See sections 3.1 and 3.2 "Legend for Front and Rear Panels”
3.3.1  Switching On

% The Test Receiver EMFT is switched on
2% by pressing the POWER key at the
bottom right on the front panel. The
. green LED above the key indicates the
- ON status. The red LED comes on if the
=% pnower fuse has blown. if the fuse

. blows again following replacement,
 either the voltage selector has been
set to the wrong value or a fault is
. present in the unit.

3.3.2 Checking the Blower
"V' i I iBiNiE The blower protects the
I components from  over-
i heating. f it fails, check
whether link X40 on the

power supply board is in
position 1-2. If the blower
does not work although X40
is correctly set, it needs to be
repaired.

3.3.3  Signal Input

The RF input level range extends from 0.1 to
50 mV {40 to 94 dBuV). if the EMFT is used as a
demodulator, it is also possible to select the range
0.3 to 150 mV {50 to 104 dBuV, see 3.3.8). If the RF
input level is over the limit, an appropriate input
attenuator must be switched in.

Note: 60dBuV = Uy = TmV.

)i | .1 AUDIO WIDEBAND QU TRUT
2 REMPOTT (EMET OMLY}

The characteristic impedance is 530Q (X5.1) or
75Q (X5.2). The IF signal can also be applied
directly to the IF section via X5.3.

838.6010

The level should be in the
& range 5 to 100mV,ns. The
selected input is indicated by
the associated LED (RF 50 Qf
RF 75 Q/IF) and stored in case
of AC supply failure.

i@ RETSD
113

3.3.4 Signal Outputs

The EMFT has two video out-
puts (BNC connectors), one
on the front panel (VIDEO)...

...and the other on the rear panel (X4.4).

The outputs are isolated and factory-set to
1.11Vpg into 75 Q. They are used for connecting
equipment such as video analyzer, monitor,
oscilloscope or special measuring instruments for
signal evaluation.

The quadrature  output
(Q signal} of the synchronous
detector too is located on
both front panei ...

... and rear panel {(X4.3).

J AS. MH:BPIOOTE
2 TERDISFPULTE MUY
3 QIEMALOUTI 754
A VIEG QUTPIT 7S,




EMFT Operation

in normal operation, ie with a correct phase of
the vision carrier, this output does not provide
any video signal. However, the video amplitude
increases with increasing phase shift; if the phase
shift is 90°, the Q signal is equal to the 1 signal but
has a reduced bandwidth. The gquadrature
output, for example, is designed for measuring
the incidental carrier phase modulation (ICPM) of
a transmitter. The Q signal is useful for adjusting
iinearity compensating circuits and the
modulator balance of transmitters.

i3 AUDISWIOEAND QBT
2 REMRUTTH0 (BMFT ONLY)

A FOUTRY

The IF output {X5.4) on the rear panel provides a
regulated IF signal (100 mV 4 into 50 Q).

% The BNC connectors AUDIO .
=120kHz and AUDIO f,
15 kiHz on the front panel
provide the audio signals
which are band-limited to
7 120/15 kHz.

These are also availablie at the 5-contact
connector {X11} on the rear panel. The audio
output levels can be set to the standard level by
means of the potentiometers on the front panel.

Contact assignment of X11:

AUDIG
600 0 BAL

ground
balanced output

Fig. 3-3  Contact assignment of X11

838.6010

3.3.5 Range Selection
The EMFT can be used for three different channel
assignments. To select the range, press key:

AlR:
LOW VHF Band
HIGH VHF Band
UHF VHF Band

CATV STANDARD:
LOW VHF Band
HIGH VHF Band
MID Band

CATV HARMONIC:
LOW VHF Band
HIGH VIHF Band
MID Band

The programmed receive frequencies of this
range are the same as those of the normal
range. Customized programming of the

SUPER Band
HYPER Band

SUPER Band
MYPER Band

EPROM can be carried out, if required - e.g.
offset channels, channels outside television
standard.

The range selected with
2 the key is indicated by
1 the associated LED (AIR,
CATV STD, CATV HRQC).
& The selection is stored in
- the event of power
faiture.

The channel and vision carrier frequencies for
different standards are listed in Table 3.3.18.2.
The various EMFT models are specified in
Technical Information.

3.3.6 Tuning

The receive frequencies in the three ranges are
tuned at the standardized channel spacing.
Tuning is carried out either in the automatic
search mode or by the entry of the channel
number. The readout of the channel number is on
two 7-segment LED displays. When the SEARCH
key is pressed, the automatic search starts with
the lowest channel and continues in steps
upwards. As soon as a receivable transmitter has
been found (the threshold is adjustable with R39
on the synthesizer module), the search stops. The
search can also be stopped by pressing one of the
TV CHANNEL (up/down) keys and restarted with
the lowest channel number on pressing the
SEARCH key again (also applies when the test
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receiver is switched on again}. The search is
autamatically terminated on the highest channel.

The c¢hannel number can be directly selected in
units and tens steps by means of the TV CHANNEL
keys. The selected receive channel is stored
automatically on an AC supply failure.

3.3.7 RF Attenuation

i 1f the RF input level exceeads
a value of approx. 70 dBuV,
an integrated 10-d8
attenuator is automatically
swiiched in. The attenuation
s increased to 20 dB with an
RF level above 80 dBuV. The
RF input attenuation can
also be set manually on
pressing the MAN key.

The selected attenuation is automatically added
to the measured value, i.e. the vaiue displayed
corresponds to the input voltage applied, The
switching thresholds are set for optimum
operation (compromise between $/N ratio and
linearity} in the ranges 65 and 30 dBuV. The LEDs
(0dB, 10dB and 20dB) indicate the selected
attenuation, which is stored in a nonvolatile
memory.

3.3.8 Demodulation
To improve the S/N ratio (from 56 to 60dB), a
higher input level {10 mV instead of 3 mV) can be
applied. This is particularly desirable if the EMIFT is
used as a test demodulator.

o improve the S/N ratio {from

6 to 60 dB), a higher input level

10 mV instead of 3 mV) can be

pplied. This is particularly

gsirable if the EMFT isused as a

“test demoduiator. To this end,
reduce the IF gain by 10 dB using
the DEMOD key.

The additional attenuation is automaticaily taken
into account in the readout, ie. the value
displayed corresponds to the input voltage. The
demodulation mode is indicated by the LED
{10dB ON).

838.6010

3.3.9

SAW Filter

A higher adjacent-channel
suppression can be achieved by
connecting a SAW filter. When
the filter is activated with the
SAW key, the green LED next to
" the key lights up. The filter is
recommended for cable TV but
should not be used for relay
reception because of the high

ripple.

3.3.10 Panel Meter

The RF input level (dBuV), the IF input level (mV)
and the deviation of sound carrier (kHz} can be
read from the panel meter. The RF or IF input
signal is levelled to line up with the Vyipeo
marker (corresponding to the standard level
1.12 Vg, into 75 Q at the video output). When the
measurement range is selected with the key
Vvipeo or Vin, the corresponding green LED
comes on. The thick bars on the meter indicate
the optimum operating range of the unit.

in
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IF Gain Control

3.3.11

The IF gain control compensates for RF input
voltage variations of min. 34 dgB, typ. 40dB. The
performance data are guaranteed up to 34dB.
The typical AGC range is 60dB, taking into
account the automatic RF attenuation. The MGC
key allows the contral voltage to be set manually.
The yellow LED next to the key lights up to
indicate this mode. The optimum operating point
can be set with the aid of the Vypgo marker on
the meter and the potentiometer on the front
panel.

3.3.12 Zero Reference Pulse

Operation

3.3.13 Selection of Detector

The EMFT has an envelope detector and a
synchronous detector with Qsignal output (see
section 3.3.4). Compared to enveiope detection,
synchronous detection provides maximum signal
quality in relay reception and measurements. The
detector selected with the DEMOD key is
indicated by the corresponding green LED,

3.3.14 Sound Trap

The sound trap in the IF amplifier can be switched
off by setting link X139 to 2-3 {motherboard). It
can also be switched off via
X3.10{0 V).

remote connector

For checking the modulation depth, an internal
field-repetitive zero reference pulse can be
inserted by pressing the ZERQ REF key. In this
way, the carrier is blanked in a particular line of
the field. The position can be set using R243
{motherboard).

A A% Ml MErOBT?
2 TERCREFPULSE MPUT
3 QIKNALOURUTTSAN
A VEEOOUTRPGTTSR

It is also possible to apply an external zero
reference puise (rear connector X4.2). The pulse
amplitude should be at least 1.5V, into 75Q. A
buitt-in inverter can be set for an external pulse of
inverse phase with link X251 in position 1-2
{motherboard).

£38.6010
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The loudspeaker output can also
be made available at connector
X2.20 if link X411 is set to 1-3
{motherboard). The knob beiow
the loudspeaker is for volume
control  of loudspeaker or
headphone.

The selected sound carrier is indicated by the
corresponding green LED.

Indication of Carrier and Pilot
Frequencies

3.3.16

The following LEDs provide further information
on the received signal with respect 1o the vision
and sound carrier applied to the EMFT are of
adequate level. LED indicates whether the sound
carrier is modulated with a multichannel TV
sound signal (MTS).

» NO VISION CARR
» NOSOUND CARR
» MTS SIGNAL

The assignment of the various LEDs can be looked
upinsection 3.1.

Uz 33 (),

3.3.17 Vision/Sound Ratio Measuring
Output '

The vision/sound ratio of the RF input signal can
be determined by measuring the voltage at X2.33
and using the following diagram.

25V
+10 dB

X?‘?‘?(V)

Vision/Sound — Ratio (dB) = 20log

3.3.18 EPROM for Channel/Frequency
Assignment

An EPRCOM {D55) on the synthesizer PCB
determines the receive frequency setting when
the type of channel {normal, special, offset) is
selected. An EPROM is able to store the
frequencies of two tables (selectable with link
X25: position 1-2 for Table 1, position 2-3 for
Table 2). Normally, the EMFT is fitted with a
country-specific EPROM (see Tables 3.3.18.2).
Customized EPROMs can also be supplied. In this
case, it is necessary to fill in the form PD
756.9645.51 stated in 3.3.18.1 by specifying 100
frequencies (maximum resolution 1 kMz) for each
channe! type {normal, special, offset). For the
customized EPROM, link X25 must be set to
position 1-2.

if more than 300 frequencies are required, further
frequencies can be selected using IEC-bus option
821.4254.02.

Note: With the EMFP, frequencies may also
be entered via the front panel.

4.0
35

M,
3.0 <]

20

1.5

1.0

8.9

0.8

Fig. 3-4  Vision/Sound Ratio Measuring Output

838.6010

313




3.3.18.1 Form PD 756.9645.51

(see following four pages)}

838.6010
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EMFT EMFD EMFK  Technical Information

1 Technical Information

# Real synchronous detection with quadratur
signal output for measurement of incidental
phase modulation of vision carrier

- » Switchover to envelope detection

» Audic broadband cutput for multichannel TV
sound

» RFinput voltage indication

» Turnable in all TV bands including ultraband
up to 470 MHz (EMFT)

The equipment family EMF. is capable of solving
all problems in the field of TV reception and
demodulation through its modular design.
Advanced techniques such as synthesizer, doubie
superheterodyning, SAW filter afford great
operating  convenience and outstandig
transmission quality.

There are three units available for the different
measurements and transmission requirements:

» EMFT - continously turnable test receiver

» EMFK - selective, crystal-controlled channel
receiver

» EMFD - TV demodulator with AFC and crystal-
controlled operation

All units of the EMF. series are provided with two
isolated video outputs and two outputs for the
Qsignal. These outputs enable the measurement
of the incidental phase moduiation of the vision
carrier which in turn determines the intercarrier
S/N ratio of the sound channel.

In addition, the adjustment of linearity and phase
equalizing circuits is facilitated through the use
of the Qsignal. ’

In addition to the normal audio mono output, the
EMF. is fitted with an audio broadband output
which delivers a multiplex signal for driving an
MTS decoder. Moreover, a 4.5-MMz intercarrier
input and output are provided.

A front-panel switch permits selection of
envelope or synchronous detection. The RF input
voltage and the frequency deviation of the sound
carriers are indicated on the analog meter. The
sound level is monitored by means of a built-in
loudspeaker.

838.6010

Seciai features
EMFT

» Channel selection with digital entry of channel
number either in manual or in remote mode

» Control of frequency offsetup to £ 100 kHz

» Continuously turnable in all TV bands, also in
special channels up to 470 MHz

b Sound trap can be switched off

» 1ECAEEE-bus control (option)

» Reduction of IF gain enables operation at high
input levels providing increased video 5/N ratio
{high level mode)

EMFD

» Test demoduiator for VHF, UHF and IF

» Crystal-controlled operation at a fixed
frequency and continously turned AFC mode

» Disconnectibie SAW filter

» Sound trap can be switched off

» Selectable input sensitivily

EMFK

» Same as EMFD; however, additional input via
selective filter and preamplifier

» Suitable as a relay receiver for transmission and
measurements

1.1 E-4
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EMFT EMFD EMFK
1.1 Specifications
Fraguency Ranges
EMIFT e
EMFKIEMED ... i

Channel selection
EMFT

EMFT

Frequency error

EMFT
EMFK/EMFD

Return loss

EMFT B0

3 A
EMIFD e
EMFK

EMFT

Technical Information

Bands |, li, W/V
CATV up to 470'MHz and {F 45.75 MHz

Bands |, i, IV/V and IF 45.75 MHz

input of channel number or automatic search or
optionally via IEEE bus

crystal-controlled, switchable to AFC in

demodulator mode

turnable with AFC and rystal-controlled fixed-
channel operation

by synthesizer
crystal and AFC

< +25kHz
= % 10 kHz (crystal)
£ * 30 kHz {AFC)

N femaie 50 Q

BNC 75 Q {EMFT only)

BNC

=300MHz ... =212dB

=2300MHz ... =210dB

z220dB

216d8

RF: 0.15t0 30mv

switchabie to 0.5 to 100 mV

IF: EmVto 100mv

RF: 250uvVio 5mV (range 1)
2.5mvto 50mV {range2)

IF: 5mvto 100 mv

RF: 20mVto A400mV (ranget)
80mV1tio 1.6V (range2)

iF: 5mVto 100 mvy

Additionally 6 dB beyond upper and lower limits of control range.

838.6010
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EMFTEMFD EMFK  Technical Information

RF-input attenuation

X1 T 0/10/20 dB, manual or automatic setting
(Y13 PR 0/20 d8 {internal link)
EMED .o 17/29 dB
Noise figure
EMFT
RFinput attenuation0dB  ................... =12dB
EMEFK o e typ. 8dB
4 5-MHz intercarrier input
ENC female, rearpanel ... ... ... ... ... Zin =500
Inputlevel ... 30 mV 10200 mV
Outputs
Video‘outguts
in-phasesignal .......... ... oot 1 output each on front and on rear panel,
BNC, Zout = 759
Quadraturesignal ................ S 1 output each on front and on rear panel, '

BNC, Zoyt = 75 @

Qutput level
in-phaseoutput ......... ...t 1.0 Vpp, CCVS, with standard modulation

Quadratureoutput ... ... . .ot corresponding 10 1.0V,
with standard modulation and internal shift of
switching carrier by 90°

incidental carrier phase modulation ........... £ 1 degree

IF output
BNC female, rearpanel ......... ... ... Zouwe = 50Q
Outputievel (AGC) ... ... ... .. .. il 100 mV s #3dB
Amplitude/frequency response
11047 MHZ ... . =1.5d8
4 5-MHz intercarrier output
BNC female, rear panel ...... e Loyt = 508
Qutputievel
with visionfsound ratioof 13dB .............. 100 mV, ;s £3dB
Audio broadband cutput
Frontpanel ...... ..o iiein BNC, unbalanced, Zoye = 75 8
Rearpanel ..............oiiiiiiiiiiiiiiaans BNC, unbalanced, Zoyt = 75Q
Outputlevel ... ... .c.oiiiiiiiaiaiin 10 mv/kHz of deviation
+ 25 kHz deviation,
fmod - 500 HZ .............................. 025 A" |nt° 75 Q
‘ + 3 dB adjustable
Audio mono output
Frontpanel ...........c.oreiinninnranninnns BNC, unbalanced, Zgye = 600 Q
Rearpanel .............ooiiiiiiiiiiiiennns XLR male connector, balanced, Zoy = 60080
Deemphasis  ......ooiiiiiaiii e 75 ps
Outputievel ... ... ..oiiiiiiiiiiiiiann 50 mV/kHz of deviation
+ 25 kHz deviation, fyeg = 500Hz ... 1.25Vinto 600 Q % 3 dB adjustable

Additional headphones socket for audio mono signal with switching contact for internal loudspeaker.
Loudspeaker and headphones socket with built-in volume control.

It is possible to contact an external loudspeaker.

The speaker and headphone outputs are 8 & impedance outputs and filtered and deemphasized 10
provide only monophonic main channel.

838.6010 1.5 E-4




EMFT EMFD EMFK  Technical Information

1.2

Amplitude / frequency response
{RF + IF + VF)

Group-delay characteristics
{SAW filter switched off)

Transmission Characteristics in Video Channel

see Figs. 1-3 and 1-4

see Fig. 1-5

dB ng
- be.
a -1
-2 300 = With
wdjud sound rap
54 200+
Without sound trap
~10 frequency Limitg .
-20m ] Jc;i 5 afg?:vcaiges}
-20,] ; e el e
0 w1 415 +2 +3 +36 +4 +45 +5 6 =7 O-IKH---M-"--—"-:-»-"*-:-w*————.—-—:* MHz
. 0.1 2 3 4 as,
Fig. 1-3  Tolerance of overail ampiitude Fig. 1-3  Group-delay characteristics
characteristic {RF, IF, VF) without sound
trap With sound trap, SAW filter " off”
B Frequency | Standard Tolerance ns
o4 X MHz | curvens | RFinput | IF input
a - EMFD! EMFK| EMFD
-2 EMFT| EMFK
" EMFT
& With sound rap o1 Reference value
fregueney | v 1 0 +25] £30| *25
-104 15 ¢ (Ref value) 2 0 +25) 30} £25
G | e 3 25 £25| £30| *25
204 a3 88 3.58 170 £25] £30] +25
'3g- - 3.8 230 40| 45| 240
5
o +1 215 #2 3 +36 +4 +45 45 +6 w7 Without sound trap
e 0t04.5 0 15| £20| %15
Fig. 1-4  Tolerance of overall amplitude ; N T -
characteristic (RF, IE, VF) with sound trap Fig. 1.6  Group-delay characteristic of EMF.:
Additional ripple with SAW filter Curve with sound trap, SAW filter off.
=£0.2dB Dashed line for operation without sound trap
Additional ripple with SAW filter < £50ns
838.6010 1.6 t-4




EMFT EMFD EMFK

Nonlinearity

Modulationdepth 12.3t075 %

{synchronous detection}
Differentialgain .......... ... .. ......
Differentiaiphase ......................
TH(BOHZ) ...

Video S/N ratio

CCiR-weighted, rms measurements
referred to black-to-white transition

EMFT

Inputfevel3mV ... ... ...l
Inputievel 10 mV and

reducediFgain ........................

EMFK
Inputievel5mV .................. s

EMFD
Input level 1.5V or 400 mV
VHFE TR

Technical Information

3%

=+2° )

=1%

=58dB

=62dB

=62dB

=67dB
z644d8B

manual fautomatic,
switch-selected

z38d8

additional 2 x 10 dB
auatomatic input
attenuation for EMFT

Transmission Characteristics in Audio Channel

Audio broadband output

Amplitude / frequency response flatness
30HMztod7Hz ...
47Hzto120H2z ... ... .. e

Phase / frequency response flatness
30Hzt0d7Hz ... L

Harmonic distortion
+ 25 kHz deviation,
frnod = 30Hzto 1S kHz ... ... Ll
+ 25 kHz deviation,
fmod = 16kHzto50kHz ... ... ... ...,

Gain control

Deemphasis ............. ... ... ... ..

Frequency response flatness
without line-frequency trap
30Hzto1B8kHz ...

with line-frequency trap
0Hzto14kHz ...

838.6010

< +0.05d8B
£205dB

=%05°

S+01%

£ 205%

75 ps

£+0.3dB

< +0.3dB
Oto-3dB

1.7




EMFT EMFD EMFK

Harmonic distortion
* 25 kHz deviation,
fmed = 30Hzto 15kHz

Intercarrier S/N ratio
Measurement to DIN 45405 {quasi peak)
feferred to nominal output level,
weighting to CCIR 468-3

without vision modulation

without sinusoidal vision
modulation {010 4.2 MHz

Indication
Analog meter for

LED indication for

Miscellaneous

Zero-reference pulse

. Error referred to CVS
in case of synchronous detection

838.6010

Technical information

=+01%

=54d8

z46dB

a) input level with marking of optimum input level
range

b} sound deviation
(switch-selected measurement range with FSD
50 kHz or 100 kHz}

¢) marker for correct video output level

- selected channel
- novision carrier
- nosound carrier
- MTS signai

for checking of residual carrier; field-repetitive can
be enablied into field blanking interval {lines 10 to
20 adjustable, defauit line 14) or triggered by
external puise

£1.5%

1.8 E-4




EMFT EMFD EMFK Technical Information

1.3  General Data

Rated temperaturerange .....................

Operating temperature range

Powersupply ... ... i

Dimensions (W x H x D}, weight

19" henchmodel ... ... ... . it

Ordering information
Order designation - Standard M

838.6010

+5to +45°C
Oto +70°C

110/120/220/240V £ 10 %
47 to 63 H2/110 VA

450 mm x 345 mm x 525 mm, 16 kg

» TV Test Receiver EMFT
838.6010.50

p TV Test Demodulator EMFD
838.6032.50

» TV Channel Receiver EMFK
838.6055.50 Band |

838.6055.53 Band i1l
838.6055.54 Band IV/V
19

E-4
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EMFT Tabiesof Channel

3.3.18.2 Tables of Channel/Vision Carrier Frequencies

Standard M (USA)
Standard M Standard M Standard M
je 1 Table 2 Table 3
Tab (usA) able (usa) able (UsA)
) Frequency] . i CATV |Frequency] . \ CATV [Frequency|
Filt { F
Display AlR (MH2) ilter Display <D (MHz) Filter Display HRC (MHz) itter
02 A2 85.25 0 02 c2 55.25 4 02 M2 54 g
03 A3 61.25 0 03 c3 61.25 g 03 H3 60 0
04 Ad 67.25 o 04 o) 67.25 G 04 Ha 66 0
05 AS 77.25 ¢ a5 5 77.25 0 05 HS 78 0
06 AB 83.28 ¢ 06 6 83.25 0 06 HE 84 0
a7 A7 175.2% 2 a7 &7 175.25 2 07 H7 174 2
a8 A8 181.2% 2 08 8 181.25 2 08 H8 180 2
09 A9 187.2% 2 09 <9 187.25 2 0% H9 186 2
10 Al10 193.25 2 10 Ci 193.25 2 10 H10 192 2
" All 199.25 2 11 Cit 19925 2 11 H1t 198 2
12 Al12 205.25 2 12 C12 205.25 2 12 Hi2 204 2
13 A13 211.25 2 13 Ci3 211.25 2 13 H13 210 2
14 Ald 47125 & 14 Ciq 121.25 1 14 H14 120 1
15 A15 47725 6 15 15 127.25 1 i3 H1% 126 1
16 AlB 483.25 & 1 {16 133.25 1 16 H16 132 7
17 Al7 489.25 & 17 17 139.25 1 17 17 138 1
18 A1 495.25 & 18 <18 145.25 1 18 H18" 144 1
19 A19 501.25 & 19 C19 151.25 1 19 H19 150 1
20 A20 507.25 8 20 c20 157.25 1 20 H20 156 1
21 A2l 513.25 6 21 2 163.25 1 21 H21 162 1
22 A22 519.2% 6 22 c22 169.25 1 22 H22 168 1
23 A23 525.25 € 23 €23 217.25 2 23 H23 218 2
24 A24 £31.25 6 24 c24 223.2% 2 24 H24 222 2
25 A2S 537.25 6 25 25 229.25 3 25 H25 228 3
26 A26 543.25 6 26 26 235.25 3 26 H26 234 3
27 A27 54925 6. 27 c27 241.25 3 27 H27 240 3
28 A28 555.25 6 28 C28 247.28 3 28 H28 246 3
29 AZ9 561.25 & 29 29 253.25 3 29 H29 252 3
30 A30 567.25 8 30 €30 259.25 3 30 H30 258 3
31 A3 373.25 | 6 N cn 265.25 3 31 H31 264 3
32 A32 579.25 6 32 C3z 271.25 3 32 H32 270 3
33 A33 585.25 6 33 €33 277.25 3 33 H33 276 3
34 A3L 591.28 3 34 C34 283.25 3 34 M34 282 3
35 A35 897.25 6 35 €35 289.25 3 35 H35 288 3
36 A36 603.25 6 36 C36 295.25 3 36 H36 294 3
37 A37 609.25 & 37 37 301.25% 4 37 H37 300 4
38 A38 615.25 & 38 €38 307.2% 4 38 H38 306 4
39 A3 621.2% [ 39 C39 313.25 4 39 H39 312 4
40 ALD 627.25 7 49 Cc40 319.25 4 40 H40 318 4
41 A4t 633.23 7 a1 o3 325.25 4 41 Ha4t 324 4
42 AL2 639.25 7 42 caz 331.2% 4 a2 H42 333 4
43 A43 645.25% 7 43 C43 337.25% 4 43 HAa3 336 4
a4 Ad4 651.23 7 44 ca4q 343.28 4 a4 Had 342 4
838.6010 3.15 E-4




EMFT Tabiesof Channel

Standard Standard M Standard M

Table s {USA) Table s (USA} Table 6 (wsa)

Display AR Fr:;:ezr;cy Filter Display C;;LV Fr:!:;::;cy Filter Display C::: Fr(::q:iezr;cy Filter
45 Ad45 657.25 7 45 cas 348.25 4 a5 H45 348 4
48 Ad6 663.25 7 48 Cag 355.25 4 46 H46 354 4
a7 Ad7 669.25 7 47 a7 361.25 4 47 H47 360 4
48 A48 675.25 7 48 C4g 367.25 4 48 H48 366 4
4% A4 681.25 7 49 casg 373.25 3 439 H49 372 5
50 AS5Q 687.25 7 50 C5¢ 379.25 5 50 H50 378 5
5% A51 693.25 7 51 51 385.25 5 51 H51 384 5
52 AS2 699.25 7 52 52 391.25 5 52 H52 3580 5
53 AS53 705.25 7 53 <53 397.25 5 53 HS53 396 5
54 AbS4 711.25 7 54 54 73.25 [ 54 H54 72 4]
55 ASS 71725 7 55 €55 79.25 [ 55 HSS5 78 4]
56 AS6 723.25 7 36 C56 85.25 G 56 HS6 g4 3]
57 AS7 729.25 7 57 <57 81.25 3} 57 H57 S0 [¢]
58 A58 735.28 7 58 €58 97.2% 1} 58 HS8 g6 0
5% AS9 741.25 7 59 59 103.25 1 59 H59 102 H
80 ABO 747.25 7 €0 Ced 109.25 1 60 HEO 108 3
61 Abt 753.25 7 61 CB1 115.25 1 61 H&1 114 1
62 AbBZ 758.25 7 62 g2 403.25 g 62 HB2 403 3
63 AB3 765.25 7 63 C63 409.25 5 63 H63 409 5
84 Abd 771.25 7 64 64 415.25 5 64 Hé4 415 s
65 ABS 777.28 7 €5 CBS 421.25 5 65 H6S5 421 5
€6 AB6 783.25 7 66 CeE 427.25 5 66 HEE 427 3
&7 AB7 789.25 7 67 67 433.2% 5 67 H67 433 S
68 A68 795.25 7 68 CeB 439.25 5 68 H68 429 3
69 ABS 801.25 7 £9 €69 44525 5 ] HEZ 445 E
7C ATQ 807.25 7 78 70 451.25 5
71 AT 813.25% 7 71 (A 457.25 5
72 AT2 819.25 7 72 72 463.25 5
73 AT3 8§25.25 7 73 73 469.25 &

74 A74 831.25 7 74 74 475,25 6
75 ATS 837.25 7 75 Cc7s 481.25% 6
76 ATE 843.25 7 76 C76 487.25 [
77 AT7 849.25 7 77 c77 493.25 6
78 AT8 8%55.25 7 78 c78 499.25 6
79 AT9 861.25 7 73 C79 505.25 6
80 AB0 867.25 7 80 c80 511.25 6
81 A8 873.25 7 81 81 §17.25 [
82 AB2 879.25 7 82 €82 523.25 [
82 A83 885.25 7 83 83 529.25 8
84 - 84 &7 535.25 6
85 -— 85 . 353 541.25 8
86 - 86 86 547.25 6
87 - 87 87 £583.25 ]
88 t0 99 | not used 88t0 99 €88 589.25 6
838.6010 3.16 E-4
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Standard M (CANADA)
Standard M Standard M Standard M
Tab Table 8
Table? (CANADA) abie 8 (CANADA) aule (CANADA)
. - {Frequency] . , CATV {Frequencyl _. N CATV [Frequency| .
Fil :; Filt: Displ Fib
Display AR (MHz) ilter Display sTD (MH2) itter isplay HRC (MHz) iiter
00 — — - 00 — — — 00 - - -
01 _— — - 01 — - — 01 - — —
02 A2 535.2% 0 02 2 55.25 0 02 M2 54 0
03 A3 61.25 0 03 3 61.25 1] 03 H3 60 0
04 A4 67.25 0 04 ca 67.25 1] a4 ka4 66 1]
05 AS 77.25 0 05 Lo 77.25 0 038 HS 78 G
06 AB 83.25 0 06 6 83.25 0 06 Hé 84 [¢]
07 AT 175.25 2 07 c7 175.25 2 97 H7 174 2
08 AB 181.25 2 08 8 | 18125 2 08 HE 180 2
[3):] AZ 187.25 2 09 s 187.25 2 09 HY 186 2
10 A0 193.25 2 10 Cio 193.25 2 10 H10 192 2
11 Atl 199.25 2 L C1i 199.25 2 11 Htt 198 2
12 Al2 205.28 2 12 12 205.25 2 12 Hi2 204 2
13 Al3 211.25 2 13 13 211.2% 2 13 H13 210 2
14 Ald £71.25 3 14 14 121.2% 1 14 H14 120 1
15 AlS 477.25 & 15 s 127.2% 1 15 H15 126 1
16 AE 483.25 & 18 i 133.25 1 15 H16 132 1
17 A7 48925 -] 17 ci7 139.25 1 17 H17 138 1
18 AlB 49525 6 18 Ci8 14525 H 18 H18 144 1
19 ATS 501.25 [ 18 cis 151.25 k 19 H19 150 1
20 A20 507.25 6 20 C20 157.25 1 20 H20 1386 H
21 A2t 513.2% 6 21 c21 163.28 1 21 H21% 162 1
22 AZ2 $19.25 6 22 C22 169.25 1 22 H22 168 1
23 A23 52525 & 23 C23 217.25 2 23 H23 216 2
24 A24 5321.25 [ 24 C24 223.25 2 24 H24 222 2
25 AZ5 537.25 6 25 €25 229.2% 3 25 H25 228 3
26 A2E 543.25 6 26 €286 23525 3 26 26 234 3
27 A27 54925 6. 27 c27 25125 3 27 H27 240 3
28 A28 555.25 8 28 C28 247.25 32 28 H28 246 3
29 A28 561.23 6 29 c29 253.25 3 29 HZ9 252 3
39 A30 567.25 6 30 390 259.25 3 30 H30 258 3
3 A3Y 873.2% 6 EX! (o3| 265.2% 3 31 H31 264 3
32 A32 57925 [ 32 €32 271.25 3 32 H32 270 3
33 A33 585.25 8 33 €33 277.25 3 33 H33 276 3
34 A34 591.25 [ 34 C34 283.25 3 34 H34 282 3
35 A35 597.25 [ 35 €35 289.25 2 35 35 288 3
36 A36 803.25 & 36 C36 29%8.25 3 36 H36 294 3
37 A37 609.25 ] 37 C37 301.25 4 37 H37 300 4
38 A38 615.25 ] 38 C38 307.25 4 3g H38 306 4
39 A3% 621.28 7 39 €39 313.2% 4 39 H39 312 4
838.6010 3.17 E-4
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Standard M Standard M Standard M

Table 10 (CANADA] Table 11 (CANADA) Table 12 (CANADA)

pisplay | AR F'?;:’Z’;‘y Filter | | Display c;r;v F“(’:;:f:;cy Filter | | Display C:;: F':’;:e:;cy Filter
a0 A0 | 627.25 7 40 cas | 31925 4 a0 HA0 218 z
41 A4l | 83325 7 41 ca6 | 32525 a a1 H&1 324 4
a2 asz | 639.25 7 22 ca7 | 33125 4 a2 Ha2 330 4
43 A3 | sas.zs 7 43 cag | 33725 4 43 Ha3 336 4
a4 A%s | 651.25 7 22 c49 | 343.25 3 44 H44 342 a
45 Ass | 657.25 7 35 cas | 349.25 4 25 e 348 4
26 AGE | 66325 7 26 ca6 | 355.25 P 46 4G 354 4
a7 A4T | 668.25 7 47 ca7r | 36125 4 47 Ha? 260 a
a8 A48 | 675.25 7 48 cas | 367.25 3 a8 Hag 366 4
a9 Age | 681.25 7 39 cag | 37325 5 49 Ha9 372 5
50 A0 | 687.25 7 50 cs0 | 379.25 5 50 H50 378 5
51 AS1 | 693.25 7 51 €51 | 385.25 5 51 H51 384 5
52 As2 | 699.25 7 52 csz2 | 93125 5 52 H52 390 5
53 A3 | 70525 7 53 cs2 | 397.25 5 53 H53 396 5
54 A4 | 71125 7 54 csa | 40325 5 54 H54 72 o
55 ASS | 717.25 7 55 css | a09.25 5 55 HES 78 o
56 ASE | 72325 7 56 C56 | 415.25 5 56 H56 84 o
57 A7 | 72925 7 57 €57 | 427.25 5 57 HS7 90 9
58 As8 | 73525 7 58 csg | 42725 5 58 H58 96 a
59 ASS | 74125 7 59 cs9 | 43325 5 59 H59 102 1
60 A60 | 74725 7 60 C60 | 439.25 5 60 HED 108 1
61 A61 | 75325 7 61 c61 | 44525 5 61 H61 114 1
62 AB2 | 75925 7 62 c62 | 45125 5 62 HE2 403 5
63 A63 | 765.25 7 63 c63 | 457.25 5 63 HB3 409 5
64 ABs | 77125 7 64 C64 | 463.25 5 64 HE4 15 5
65 AB5 | 777.28 7 85 65 | 469.25 & 65 H65 421 5
66 A6E | 783.25 7 66 66 | 475.25 6 66 HE6 427 5
67 A67 | 7895 7 67 c67 | a81.25 6 67 HE7 433 5
68 A68 | 79525 7 68 68 | 487.25 6 68 HE8 428 5
69 A69 | 801.25 7 69 C69 | 493.25 6 69 HES 485 5
70 A70 | 80725 7 70 c7o | 499.25 6
71 A7l | 813.25 7 71 c77 | 50525 6
72 A72 | 81925 7 72 c72 | s11.25 6
73 A73 | B25.25 7 73 7z | 517.25 6
78 A7a | 83125 7 74 74 | 523.25 6
75 A75 | 83725 7 75 c75 | 52025 6
76 A76 | 84325 7 76 c76 | 535.25 6
77 A77 | 889.25 7 77 77 | 54125 6
78 A78 | 85525 7 78 78 | 547.25 6
79 A79 | 86125 7 79 79 | 553.25 6
80 AS0 | 86725 7 80 c80 | s59.25 5
81 A1 | 87325 7 81 —
82 A2 | 879.25 7 82 -
83 AB3 | 88525 7 83 -

8410 97 | not used B4t0 97
98 - 38 co8 | 109.25 1
99 - 39 cos | 11325 3
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3.4 Remote Control

3.4.1

Basic Information

Remote control of Test Receiver EMFT is carried
out via an optional 1EC-625/IEEE-488-bus
interface or the connectors X2 and X3 (parallel
remote control} on the rear panel.

In the drawings and parts lists, REMOTE and
LOCAL are also defined as EXTERNAL and
INTERNAL.

REMOTE LOCAL
EXTERNAL INTERNAL
3.4.2 Remote Control via Connectors

X2 and X3

3.4.2.1 StaticInputs

01 DRSO RSORSPIREOSOY 190
Q\occsccesesadnesedee iy

30

X2

!
1(eeeevecssevsscsannse)d
i %
20(\o0000 0008008000088 /37
The EMFT must first be switched to remote
control with a low level applied to X2.30 and
X3.1. Except for some functions such as
loudspeaker switchover (FSD 50kHz/ FSD 100kHz},
measurement range selection (Viy, Vvipeo,
DEVsounp) and switching on/off of sound trap, all

front-panel settings are brought to an initial state
which is fixed by pull-up resistors (5 V}.

X3

838.6010

Remote Control

SYNCHRONOUS DETECTION
ZERO REFERENCE OFF

RF OPERATION

50-Q RF INPUT

AUTOMATIC RF ATTENUATION
SAW FILTER OFF

DEMOD MODE OFF

Initial state:

If some of the desired settings deviate from the
initial parameters, the settings must be entered
via the remote-control connectors (0 V).

The last channel humber selected is maintained,
ie if functions other than remote selection are
required, no new channel number need be
entered. When the EMFT is reset to local control,
the tast front-panel settings selected and stored
by a buffer battery become effective.

For the contact assignment of X2 and X3, see
sections 3.4.2.5 and 3.4.2.6.

3.4.2.2 Clocked Inputs

7
{ovseevceencncesnssee}ild
o) { ) QO 1ix3
\eoessesssconseseene f37
The number and type of channel (normal, special,
offset) must be entered at X3.7 with a CLOCK
{1-0-1 sequence, 5V CMOS level). The

information is transferred with the 1/0 edge of
the clock.

Example: Setting of special channel 18 (518)

® Set the EMFT to remote control via X2.30 or
X3.1.

& Apply static signals in BCD code to connector
X3 as shown in the example on the following

page.

® The cdock triggers the
information.

read-in  of the

3.19




EMFT Remote Control

Setting of CATV STANDARD Channel C18:

C18
Tens Units
C i 8
[—"_' |
AIR Set A7 to Adin Set A3to ADin
accordance withthe BCD accordance withthe BCD
CATV STANDARD » H combination combination
CATV HARMONIC L A7 Ab . AS Ad A3 A2 Al AD
X3.24 A 0 0 0 1 1 0 0 0
CATVSTANDARD +——» 1
CATV HARMONIC —— L L L L H HOL L L
X3.6 —>=H x3{ 20 22 21 3| x3] .22 4 23 5

C18:

X3.24 X3.6 | X3.20 | X3.2 X3.21 X33 X322 § X34 | X3.23 X3.5

Note: Any other channel can be selected by way of this example.

3.4.2.3 Outputs 3.4.2.4 Power Supply for Remote
Control Equipment

The outputs provide all messages with a high The supply voltages availabie at connectors X2
signal (5-V CMOS level). The permissible load is  and X3 are -12V, +12V and +5V at approx.
1 mA with a high level and 3 mA with a low ievel. 200 mA.

For the contact assignment, see sections 3.4.2.5

and 3.4.2.6.

£38.6010 320 ) E-4
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3.4.2.5 Contact Assignment of Connector X2

Input/-
output
X2.1to4

5 o
6 o]
7 O
8
9 o
10 I
1 O
121014
15 0
16 0
17 O
18
19 O
20 O
21 O
22 ]
23 O
24 0]
25 0
25 8]
27 o]
28 O
29 I
30 {
31 1
341037 |

838.6010

(H: active high)
(L : active low)

unused

ground

unused

ground

unused

ground

SYNCHRONOUS {M)/ENVELOPE (L} DETECTION (see 3.4.2.7)
ground '

unused

+ 5V, max. 200 mA power supply for telecontrol system
unused

=12V, max. 200 mA power supply for telecontrol system
unused

+ 12V, max. 200 mA power supply for telecontral system
loudspeaker output is only active if X411 is set to 2-3 {(motherboard)
MTS signat (Multichannel TV Sound) (L)

STEREO signai (H)

V. for external indication of RF input voltage
Typical vatues:

Voltagein v at X2.23 i 0 i 0.83 [ 1.66 . 2.49 l 3.32 1 416 g 5.0

indication in dBuV ' 40 I 50 i 80 l 70 l 80 l 30 ‘ 160

ground for 23

unused

NO SOUND CARRIER (#)

unused

NO VISION CARRIER {#)

ZERQ REFERENCE ON (L)/OFF (H) (see3.4.2.7)
LOCAL {MYREMOTE (L); corresponds ta X3.1 {see 3.4.2.7)

Vision / sound ratio cutput for external indication
Voltage in V at X2.23 l 3.1 l 25 I 2.0 l 16 | 13 |1.os ] .83

Visionlsoundratioindsl 8 l 10 I 12 I 14 | 16 ! i8 ’ 20

unused
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3.4.2.6

X34
20

21

22

23

24

25

26

27

28

10
29
LA
30
12
31
13
32
14
33
i5
34
16
35
17
36
18
37
19

EMFT Remote Control

Contact Assignment of Connector X3

input/-

{H: active high)

output {L: active low)

i
i
|
|
{
i
i
1
i
f

o

o ==

- T o000
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LOCAL {(HYREMOTE (L): the REMOTE LED is on - corresponds 1o X2 30,
3 » A7 tens (BCD)

Z2 -» Ab "

21 - AS "

20 - Al "

E3 > A3 units {(BCD)

E2 -» A2 “

E1 - A1 Y

EQ0 > AD “

AIR - CATV - CATV HARMIONIC switchover command in conjunction with X3.6,
CATV - CATV HARMONIC (L) and additional clock

CATV - CATV HARMONIC switchover command in conjunction with X3.24,
CATY HARMONIC (L) and additional clock

ground
CLOCK (L) (1-0-1); transfer of data with 0-1 edge
ground

CKNOWLEDGEMENT after approx. 0.2 ms (H)

The SEL signal {read command for synthesizer} is aviable as the acknowledgement,
i. e. a change in channel number has taken place

RF {(M)/IF (L)

50Q (HY75 QL)

AUTOMATIC RF ATTENUATION switchover command

Automatic RF attenuation OFF (L)

SOUND TRAP switchover command OFF (L)

OPERATION WITH INCREASED LEVEL switchover command ON (L)
RFATTENUATION 20 dB (L)

" © 10dB{L)
" 0dB (L)
RF ATTENUATION 20 dB (H)
" 10dB (H)
" 0dB(H)

SYNCHRONQUS (HYENVELOPE (L} DETECTION (see 3.4.2.7)
ZERQ REFERENCE ON (L)/OFF (H) (see 3.4.2.7)
unused

L
o

o

-12V supply for remote control equipment (max. 200 mA)
unused

+ 5V supply for remote control equipment (max. 200 mA)
unused

+ 12V supply for remote control equipment {(max. 200 mA)
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3.4.2.7 Inputs Common to X2 and X3

(linked inputs)

8 LOCAL (HYREMOTE (L} X2.30 and X3.1
# ZERO REF ON (LYOFF (H) X2.29 and X3.33
®  SYNCHR (HYENVEL (L} X210 and X3.14
View of X2 and X3

o‘l (A X AR R RN R L LR LR RN N Q) 190
20 o000 000c00bebROBOR ST

View of pins

3.4.3 Remote Control via IEC-625/iEEE-488-bus Interface (Option)

IEEE 388

Note: if remote control is carried aut via the optional IEC-625/IEEE-488-bus interface, the inputs of
connectors X2 and X3 must be left open. However, should these inputs be used even though
the bus option is fitted, connector X10 {interface between bus and EMFT) must be
unplugged.
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EMFT Remote Control via IEC-625/IEEE-488-bus Interface

3.5
{Option N0.821.4254.02)

3.5.1  Description

The EMFT fitted with the |EC-bus interface can be

remote- controlled via a 24-contact connector to

IEC-625-1/IEEE-488 standard. The stipulations of

standard IEEF 4882 have been iaken into
account.

All functions, except functions associated with
the panel meter and the |loudspeaker, can be
remote-controlled. The frequency can also be
entered directly. Measured values and messages
indicated by LEDs cannot be queried, only the RF
attenuator setting is available (in automatic
mode}.

Note: When the IEC-bus option is fitted, do not

use X2 and the following contacts of X2

10

X2

®1 (A2 XXX EARE N RSN LR E LR 202
®
20 .C‘...‘.O,,.0.0..O 37

29/30
The parallel remote control connector X3 and

contacts .10, .29 and .30 of connector X2 must not
be connected if the option is fitted.

3.5.2 Operation
The syntax applies to Process Controllers PCA 2
and PCA 5 from Rohde & Schwarz.

3.5.2.1 Setting of Device Address

The device address can be set using the DIL switch
(510) at the rear. The address setting is stored on
power-up.

Dil switch
{$10)

I I I A O

a1l Az A3 a4 as Nofunction
For the following program exampies the device
address 7 has been used.

838.6010
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3.5.2.2 LOCAL/REMOTE Switchover

The instrument is always in the LOCAL state
(manual operation) directly following power-up.

There are two independent device settings:

» LOCAL:  setting via front panel with battery

back-up

setting via IEC/IEEE bus without
battery back-up.

» REMOTE:

So the device setting is changed when switching
between the iocal and remote state.

The state is indicated by the
yellow REM LED on the top left
and by the yellow REMOTE LED
on the right-hand side of the
front panel.

If the EMFT is addressed by a controller as a
listener {eg by IECLAD), it normally enters the
REMOTE state and also remains in this state at the
end of data transmission. With the exception of
the LOCAL key, the four keys below the meter
and the sound i/sound 2 key, the controis on the
front panel are disabled.

There are two ways of going back to the LOCAL
state:

3 By the addressed command [ECGTL (GO TO
LOCAL)

» By pressing the LOCAL key.
The function of the LOCAL key can be disabled
by the controlier by sending the universal
command 1ECLLO (LOCAL LOCKQUT). This is
indicated by the LLO LED on the front panel.

Data output from the controiler to the EMFT
should be stopped before pressing the LOCAL key
since otherwise the EMFT assumes the REMOTE
state again. If this feature (in line with the
standard) is not desired, the following response
can be achieved by setting link X145 to position
2-3 (normat setting of all links on 1EC-bus board:
1-2):
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EMFT Remote Control via IEC-625/IEEE-488-bus interface

The device enters the LOCAL state by pressing the
LOCAL key in the REMOTE state and so it can no
longer be addressed via the |ECIEEE bus. The
yeliow REM LED flashes. Pressing the LOCAL key
again restores the REMOTE state and thus enables
|EC/HEEE-bus addressing.

3.5.2.3 EMFT as Listener

A command consists of a header (eg LEVEL,
FREQUENCY, INPUT) and
» either an extension,
example: LOW
» anumerical value {possibly with unit),
example: 210250 KH2Z

» or an extension and a numerical value (possibly
with unit},

example: RF 50 OHM

It is possible to omit the header with many EMFT
IEC/IEEE commands or with an abbreviated
version of the commands.

Exampie: DEMODULATION: SYNCHRONOUS
or: SYNCHRONOQUS
or: sY

Within a command, the header can be separated
from the following input by a colon and/or space.

Example: LEVEL: LOW
or: LEVEL LOW

Leading and trailing spaces are ignored.

Example: IECOUTZ,” FREQUENCY . 210.25 MHZ ;
LEVEL: LOW "

Numbers can be entered without spaces.
Example: IECOUT7,"FREQ210.25MHZ"
Upper-case or lower-case letters are permissible.

Example: LEVEL: LOW
or: level: low

838.6010

Certain commands to IEEE 488.2 are initiated by a
* character.

Examples: *OPC  *ESE32 ™*IDN?
A command line may comprise several individual
commands separated by a semicolon (;} or a

comma {,) (max. 256 characters).
Example: \[ECOUT7,"F210.25; 5Y, LEVEL: LOW"

Individual commands or a sequence of commands
can be terminated with delimiters LF or CR + LF
or the EOI line (automatically with the I[EC
command IECOUT7,”...").

3.5.2.4 EMFT as Talker

A data request command causes the EMFT to
place data in the output queue. The controller
can then read the data using an IECIN command.

Example: |[ECOUT7,"ATTENUATION?"
IECIN7, A%
PRINTAS ATT: XDB

if the EMFT receives several queries in one

command line, it will send back several messages

{max.255 characters). The messages are separated

by a semicolon and a space (; ).

Example: IECOUT7,"SRE?; *ESR?"
[ECIN7, B
PRINTBS  *SREX; *ESE X; *ESR X

If data are requested again in a new command
line without the ocutput queue having been read
by IECIN..., the command is aborted due to a
query error.

Numerical values are output in decimal form as
ASCI characters. The command "*HDR 0" should
be entered if only numerical values without a
header are to be output.

The talker delimiter is preset to LF with EQO! and
can be changed if required. It is also possible to
set the controller to the delimiter LF with EOI
using the command "IECTERM 10".

Default on power-up:

Tatker delimiter: LF with EO!
Header with output: 1

326



EMFT
3.5.2.5 Line Messages
IECIFC Line IFC
(interface Clear)
IECREN Line REN active
{Remote Enable)
IECNREN Line REN passive
{(Not Remote Enable)
IECATN Line ATN active

(Attention)

IECNATN Line ATN passive
(Not Attention)
IECEQI Line EQ! active with |ast
{End or Identify) data byte
IECNEOI Line EOI passive with
(Not EOQD) last data byte

3.5.2.6 Interface Messages

Interface  messages to  lEC-625-1/IEEE-488

standard) are transmitted on data lines, the ATN
line being active (low).

Common commands:
Common commands affect all devices on the bus
without any addressing being required.

IECDCL Clears output gueue,

{Device Clear) MAV and OPC and thus
also SRQ if only effected
by MAV or OPC

IECLLO Inhibits the LOCAL key

{Local Lockout)

{ECUNL Unaddressing of ali

{Unlisten) listeners

IECUNT Unaddressing of talker

{Untalk)

IECSPE Ready for serial poll

{Serial Pol! Enable}

1ECSPD End of serial poll

(Serial Poll Disable)

838.6010

Remote Control via IEC-625/IEEE-488-bus Interface

Addressed Commands:

The addressed commands only affect devices
addressed as a listener (with "IECLAD 7").

[ECSDC same as IECDCL
{Selected Device

Clear)

IECGTL Switches to local mode

{Go to Local)

3.5.2.7 Error Handling

All errors identified by the EMPFT during
command execution are signalled by setting a bit
{bit 2, 4 or 5) in the event status register. The bit
remains set until the event status register is read
out or cleared with command "*RST" or “*CLS".
This permits triggering of a service request and
program-controlied error identification.

Command Error (ESR, bit 5):
error in command entry (eg syntax error)

Execution Error (ESR, bit 4):
numerical value outside permissible range

Query Error (ESR, bit 2):
attempt to write the output queue without
reading previous contents

The command execution is aborted if an error
occurs in a command line containing several
commands.

In the case of a command error, execution error
or query error, a plain-text error message is
availabie in the error-text buffer for the |ast error
occurred and can be displayed on the screen via
the output queue using

[ECOUTY,"*ERR?"
|ECIN7 A% and PRINT A%
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Error message format:

Command Error: COMMAND ERROR IN COMMAND #X, NEAR SIGN #Y
Execution Error: EXECUTHON ERROR IN COMMAND #X

Query Error: QUERY ERROR IN COMMAND #X

X is the number of the command in the command line and Y the position of the faulty character
(counting started with 1).

3.5.2.8 |EC/IEEE-bus Commands

Characters in brackets may be omitted or abbreviated as desired.
AI(R: X with X = 0 ... 89

CA(TV: X "

HA{RMONIC: )X *

T{RAB: ON)
T{RAP:} OF(F)

FREQUENCY: )X( MHZ) with X
F(REQUENCY: )X( )JK(HZ) with X

7(.000) ... $00{.000)
7600 ... 800000

#

AT{TENUATION:) A{UTOMATIC)

shbreviated: ALI{ TOMATIC) _

AT(TENUATION: )X{ DB) with X = 8, 10, 20
AT(TENUATION )? Query Attenuation

D{EMODULATION:) S{YNCHRONOQUS)
abbreviated: SY{NCHRONOUS)
D(EMODULATION:) E{NVELOPE)
abbreviated: E{NVELOPE)}

IN(PUT:) R(F )X{ OHM) with X = 50, 75;
" abbreviated: R{F )X{ OHM);
IN(PUT:) I(F)

LE{VEL:)} L{OW)

abbreviated: LO(W)
LE{VEL:) H{IGH)
abbreviated: HI{GH)

Z(ERG REFERENCE PULSE: ON)
L(ERC REFERENCE PULSE:} OF(F)

Default (on power-up and addressing or on "*RST"):

CH2

TRAP OFF
AUTO

sY

RF50

LOW
ZERQ OFF

With NORMAL CHANNEL, SPECIAL CHANNEL and OFFSET CHANNEL the frequencies stored in synthesizer EPROM
{D55) are activated.
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3.5.2.9 IEC-bus Commands to {EEE 488.2
*ADR? Query of IEC/AEEE-bus address
Loads the output buffer with "*ADR 7" {example with address 7)
*ALL? Output of device information
Loads the output buffer with "ROHDE & SCHWARZ, EMFT, 6, V1.1; *ADR7; *TRM10; *SREQ; *ESEQ”
*CLS Clear Status
Status byte {serial poll register) = 0, event status register = 0, rmask registers (ESE, SRE) remain unchanged,
output gueue, error-test buffer and available SRQ cleared.
*ERR? Error Query
In event of error, prepares the output of current error message: "EXECUTION ERROR IN COMMAND §1°
{example)
*ESE X Sets Event Status Enable
with X = 0 to 255 {decimal}
*ESE? £vent Status Enable Query
Loads the output buffer with "*ESE32" (example with 32)
*HDR X Output of information with or without header
X = (: without header
X = 1: with header (default)
*HDR? Header Query
Loads the output buffer with "*HDR1" {exampie: output with header)
*IDN? Identification Query
Loads the output buffer with "ROHDE & SCHWARZ, EMFT, 0, V 1.1" (exampie with version 1.1}
*OpPC Operation Compiete
Sets bit 0 {operation compiete) in the event status register
*OPC? Operation Complete Query
Loads the output buffer with "*OPC1 " (example with Operation Complete)
*RST Reset Command
Restores defauit status (see section 3.5.2.8) Event status register = 0, mask registers (ESE, SRE} remain
unchanged, SRQ cleared if not caused by MAV, then switchover to output with header.
*SRE X Set Service Request Enabie
with X = 01063, 128 toc 191 {decimal)
*SRE? Service Request Enable Query
Loads the output buffer with "*SRE32" (examplie with 32}
*STB? Read Status Byte Query
Loads the autput buffer with "*STB32" (example with 32), contents retained, SRQ not cleared.
*TRM X Talker delimiter
Delimiters: with X=0 R + LFwith EOI
X=1 last character with EQI
X5t Xwith BOl (X < 128)
Default: X =10  LFwithEQI
Example: X CRwith EO!
*TST? Selftest Query
Loads the output buffer with "*TSTQ"
*WAI Wait To Continue
Allows command processing only after all preceding commands have been executed.
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3.5.2.10 Service Request (Organization to IEEE 488.2)

Power On

User Request

Command error
Execution error
Device-dependent error
Query error

Request control
I i_— Operation complete

Bit number 7 6 5 4 3 2 1 0 Event Status
Register

Weighting | 256 | 64 | 32 | 16 | 8 | 4 2 1 | *ESR?

I

AND AND AND AND AND AND AND AND

I NS N N N [

i Event Status
Bit number 7 6 5 4 3 2 1 0 Enable
Weighting | 128 | 64 | 32 | 16 | 8 4 2 1 :gg’x

ol

1]
(OR)
Not empty

Qutput queue
RQS I

MSS | ESR | MAV

Bit number 7 6 5 4 3 b3 1 0 Status Byte
(serial poll register)

Weighting | 128 | 64 | 32 | 16 | 8 | 4 | 2 1 | *stB?

N L

AND AND AND AND AND AND

I | I

AND

Service Request

N N ——

Bitnumber | 7 5 4 2 1 0 Enable
*
Weighting | 128 32 | 16 4 ! *22?

L]

An event (command error, execution error, query error, operation compiete) is written into the event
status register and, if permitted by the event status enable register (ESE), is transferred into the status
byte as an event summary bit (ESB) and consequently into the serial poll register which can be read by
the controlier using a serial poll. The message MAV (message available) indicates that information is
available in the output queue.

LTI

L > (OR}

If the bits in the status byte are to trigger a service request, the mask of the service request enable
register must be set accordingly.

The default setting of the masks is 0 {on power-up), ie a service request is not carried out.
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Setting of ESE and SRE masks:

*ESEX *SRE X
with X: with X:
Command error 32 Event message 32
Execution error 16 Message in 16
output queus (MAV)
Query error 4
Operation complete 1

If several messages are to be sent, the value in the register is the sum of all status bits.

Example: Command error and operation complete are to set the event summary bit (ESB) in the status

Note:

byte.

The ESE mask mustbesetto 32 + 1 = 33> *ESE33

ESB and MAV are to trigger an SRQ:

The SRE mask must besetto 16 + 32 = 48 --> *SRE48

Serial Poll:  The origin of the message can be determined by polling the serial poll register.

IECSPL7 V% and PRINT V%

V% = 96 > ESB
V% = 80 —> MAV
V% = 112 2> MAV and ESB

The service request bit in the status byte (serial poll register) is set to zero by a serial poll. A
new serial poll results in:

Vi = 320rV% = 16orVi% = 48.

Assumning that the MAV bit is set, a message is written into the output queue which can be displayed
on the controller screen using IECIN7, A% and Print A%,

Note:

The MAV bit is cleared when reading in with [ECIN. .,

if the ESB is set, the origin of the message can be determined by polling the event status register.

Note:

IECOUT?,"*ESR?"

IECIN7 A% and PRINT A%

*ESR = 1 -->> operation complete

*ESR = 32 -->command error

*ESR = 33 -->> command error and operation complete

Following this query the contents of the event status register are set to zero and any unread
SRQ in the status byte (serial poll register), which has been set by the ESB, is cleared.
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in the case of 2 command error, execution error or query error, the error message available in the error-
text buffer in plain text can be displayed via the cutput queue using

Note:

{ECOUT7,"*ERR?"
IECIN7,C$ and PRINTCS

If a message is already available in the output queue, a query error is triggered by *ERR?.

{Exception: If MAV has been triggered by a preceding command in the same command line
an error message is appended to the message in the output queue.}

3.5.2.11 Program Example

IEC/IEEE-bus control of EMFT:
simplified command entry, display of queried information as well as error message

100

110

120
130
140

150
160
170
180
190
200
210
220

230
240
250
260
270
280
2%0

IEC TERM 10

IEC QUT 7,"*RST;

REM MAIN PROGRAM
INPUT "IEC EMFT> ";A$
IEC OUT 7,A$

IEC ouT 7," "

ON SRQ1 GOSUB 200

ON SRQ1 RETURN

GOTO 130

REM SERVICE REQUEST ROUTINE

IEC SPL 7.V%

IF (V$ AND l6}>0 THBEN GOSUB 270
IF (V% AND 32)>0 THEN GOSUB 260

IEC QUT 7,"+CLS"
RETURN

REM ROUTINE

IEC QUT 7,"*ERR?"
IEC IN 7,A$

PRINT *

RETURN

"ia$

838.6010

*CLS; *ESE 52; *SRE 48"

3.32

Controller: talker delimiter
identification: LF with EQ}

Reset, clear status, event transfer by error,
RSQ by event and MAV

IEC command entry

Dummy command for SRQ query
SRQ query
Stop SRQ

Serial pol
MAV
Error

Clear status

Message or error message
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3.5.3 Contact Assignment of IEC/IEEE-bus connector (X10)

IFC NDAC  NRFD DAV EQI jaliedy

LOGIC ; 1
GND ! ‘\ DIos
GND{51) // \ DIG 6

GND {10) DIy
GND{9) GND(8)] GND[?) GND(E) REN BIG8

The standard interface includes three groups of bus lines:

1. Data bus with 8 lines DIO1 to DIO 8
Data transmission is bit paraiiel and byte serial, the characters being transmitted in the ISO 7-bit
code (ASCH code).

DIO 1 represents the least significant and DIO 8 the most significant bit.

2. Control bus with 5 lines
The control bus is used to manage the information flow:

ATN (attention)
goes active low during transmission of addresses, common or addressed commands to the devices
onthe bus.

REN (remote enable)
for switching the device to remote control mode.

SRQ (service request)
asserting SRQ enables a device tosend a service request to the controller.

1FC (interface clear)
is activated by the controller to place the IEC/IEEE-bus interfaces of the devices to a defined initial
state.

E01 (end or identify)
identifies the end of a data transmission and is used in parallel poll.
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3. Handshake bus with 3 lines
it controls the timing of data transmissions.

NRFD (not ready for data)
in the active low state signals to the talker/controller that one of the devices on the bus is not ready
to acceptdata.

DAV {data valid)
is activated by the talker/controller shortly after a new data byte has been put on the data bus.

NDAC (not data accepted)
is kept active low by the bus device until the device has accepted the data on the bus.

Further information, for example on data transmission timing, can be looked up in the {EC-625-1
standard specifications.

According to [EC 625-1, devices which are remote-controfled via the IEC-625/IEEE-488 bus may be
provided with different interface functions. See the following table for EMFT interface functions.

identification interface function
SH1 Source handshake,
complete capability
AH1 Acceptor handshake,
compiete capability
L4 Listener, complete capabiiity,
unaddress if MTA
16 Talker, complete capability,
capability to answer serial poll, unaddress if MLA
SR1 Service request,
complete capability
PPO Parallel poll,
no capability
DTO Device trigger,
no capability
RL1 Remaote/local function,
complete capability
DCY Device clear,
complete capability
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2 Preparation for Use

Preparation for Use

refer to sections 3.1 and 3.2 "Legend for Front and Rear Panels”

2.1 Putting into Operation

Before putting the test receiver into operation,
make sure that

» the correct AC supply voltage has been
selected,

» no inadmissibly high voltage is applied to the
inputs,

» the unit is operated in the permissibie
temperature range { + 5° to + 45°C),

» the blower on the rear panel is not covered
{to avoid overheating of the unit),

» the outputs are not overloaded or wrongly
connected.

Caution: Damage may be caused to the

equipment if the limits specified for

i/'\ the input voltages or the output lo-

Ll ad impedances {see data sheet} are
exceeded.

2.1.1  Setting to Local AC Supply

Check the setting of the AC supply voltage and
the power fuse on the rear panrel before putting
the equipment into operation.

The power connector is on the rear panel. The
unit is factory-set to 220/230V. A deviation of
+10/-15% from the preset voltage value is
permissible. [f the setting is to be changed, take
out the voltage selector next to the power
connector and reinsert it according to the new
value.

To this end, screw off
the cap of the fuse
holder using a screw-
driver and change the
position of the fuseholder in the line filter so that
the white arrow points to the desired voltage
vaiue.

With AC supplies of 100 to 120 V, the 1-A siow-
blow fuse must be replaced by a 2-A slow-blow
fuse.

838.6032

2.1.2  Electromagnetic Screening

To avoid impairment from electromagnetic
interference, the unit must be completely closed
and fitted with all shielding covers. If it is to be
opened for calibration, appropriate protective
measures must be taken. Unimpaired results of
measurement are only obtained if the RF and
vigdeo connections are made by means of
screened coaxial cables with matched impedance,
Use a standard European power cable for the AC
supply connection.

2.2 Positioning the Unit

When the test receiver is used as a bench unit, en-
sure that the ventilation is unobstructed to pre-
vent overheating of the unit, especially in conti-
nuous operation. Sufficient ventilation must also
he provided if the unitis rackmounted.

2.2.1  Switching On

Switch on the test receiver by
pressing the power key. The
green LED indicates the ON
status.

The red LED comes on if a power
supply failure has occurred, eg
shortcircuit  or  overvoltage.
Flashing during switch-on or
switch-off is normal.

2.2.2  Lithium battery
The lithium battery is only for storage of the
device funktions of EMFT.

2.3 Internal Coding Links

The settings of the coding links should only be
changed when servicing the unit. The various
coding options are described in the following
tabie.
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EMFD/EMFK  Coding Options
2.3.1 Coding Options
Link Module position Function
X20,X23 RF section 1-2 Crystal turnable
Crystal Oszillator 2-3 Crystal notturnable
X22 ] RF section §-2 Band i, iV
Crystal Osziilator 2-3 Band it Vv
3-4 Band i, 1l
X33 RF section 1.2 Normal operation (EMFD and EMFK)
2-3 Automatic switchover to demoduiator mode
{EMFD oniy) '
X20 Power supply 1-2 Normal operation
2-3 +5-V back-up battery disconnected
X40 Power supply 1.2 Normal operation
2-3 Biower switched off
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3 Legend for Front and Rear Panels

3.1 Front Panel

s0ce |
PRroeTs

sseees
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3
AT T TR T
Igm V5B g S0

T

Fig.3-1 Front Panel

ltem Inscription Function

MODE
DEMOD  Green LED Lights up when EMFD mode has been
selected

RECEIV  GreeniED Lights up when EMFK mode has been
selected

Key EMFD/EMFK switchover; this function can
P only be activated in EMFK mode {X33:1-2in
' RF section); it is inhibited in EMFD mode
(X33:2-3 in RF section).

MODE DEMODULATOR
MAX. RF LEVEL Key

Range selection for maximum RE level.

0.4V Green LED Lights up in EMFD mode; maximum RF input
level 0.4 V

1.5V GreenLED Lights up in EMED mode; maximum RF input
level 1.5V o

Eurther functions common to EMFD and EMFK:

SAW FILTER Key Switching on/off of SAW filter;

fiiter only avaiiable in standard M equipment.
ON Green LED Lights up when SAW filter is ON
OFF Yellow LED Lights up when SAW filter is OFF

SOUND TRAP Key Switching onfoff of sound trap
ON Green LED  Lights up when sound trap is ON
OFF Yellow LED Lights up when sound trap is OFF

838.6032 3.1 E-2
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3 4 Fig. 3-1 front Panel
ltem Inscription Function
3
Yellow LED  Lights up when iF input has been selected
Key Sefection of IF input
AND Green LED  Lights up when band | has been seiected
Key Selection of band |
AND I GreenLED  Lights upwhen band It has been selected
Key Selection of band 1
BAND I GreenLED  Lightsupwhen band Iil has been selected
Key Selection of band I
BAND IV GreenLED  Lights up when band IV has been selected
Key Selection of band IV
BAND V Green LED  Lights up when band V has been selected
Key Selection of band V
OSCEXT Yellow LED  Lights up when éxternal oscillator input (X5.2) has been selected
" Key Switch-on of external oscillator, all internal oscillators being disabled
CHANNEL
— Greeh LED  Lights up when ¢rystal mode has been
—“—-— selected
4 AFC GreenLED  Lights up when AFC has been selected
Key Switching between crystal and AFC
mode; in crystal mode a defined
channel frequency is selected; with
AFC, any channel frequency can be
tunedto.
Coding switth Display of receive channel in crystal
’ mode. The channel can be set by a thin
screwdriver in the holes on the front
panel.
TUNING
~4 YellowilED CWrotation of tuning knob, PLL locked
»~. Yellow LED (W rotation of tuning knob, PLL locked
Krob Tuning of canversion oscillator to
receive frequency
838.6032 3.2 E-2
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ltem

Function

€eo ,m

0
v

L

Meter (calibrated scale)

indication of input level, video,
frequency deviation of sound signal
Zeroing screw Zero adiustment of pointer

{with unit switched off)

Vyinep GreeniED Lightsupwhen Vypeg
measurement range has been
selected

Key Selection of Vyyneo
measurementrange

Vin Green LED Lights up when Vi
measurement range has been
selected

Key Setection of V,, measurement
range

FSD Green LED Lights up when measurement
50 kHz range "FSD 50 kHz" has been
selected

Key Selection of measurement
range "FSD 50 kHz"

FSD Green LED Lights up when measurement
100 kHz range "FSD 100 kHz" has been
selected

Key Selection of measurement
range "FSD 100 kMz”

838.6032
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Fig. 3-1 Front Panel

item Inscription Function

GAIN CONTROL

] Knob
Manual adjustment of control voltage
AGC Green LED  Lights up when AGC has
been setected
MGC  vYeilowLED Lights upwhen MGC has
been selected
Key AGCMGC switchover

ZERO REF PULSE

ON Yellow LED Lights up with zero
reference ON
Key Swith-on of zero reference

DEMOD

SYNCHR GreenLlED Lights up when synchronous
detector has been selected

ENVEL vellowLED Lights upwhen envelope
detector has been selected
Key selection of demodulation
mode

838.6032 3.4 E-2
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Fig.3-1 FrontPanel

item Inscription function
7
Loudspeaker
1 Knob Volume control ioudspeaker or headphone
NO ViS CARR Red LED tights up if vision carrier is not
availabie
B NO SOUND CARR Red LED Lights up if sound carrier is not
"available
MTS SIGNAL Green LED Lights up in MTS mode
838.6032 3.5 £-2
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Fig.3-1 FrontPanel

item Inscription Function

Q SIGNAL  8NCsocket Qsignal output (75 Q)

9 VIDED BNC socket Video output {75 ()

Potentiometer Setfing the amplitude of the video output
signai

fo = 120 kHz Potentiometer Setting the amplitude of the audio
Zy=75Q broadband output

10 BNC socket Audio Broadband Output

fe = 15kHz  Potentiometer Setting the amplitude of the audio man
Z0 = 600 Q output

BNCsocket Audio Main Qutput

838.6032 3.6 E-2
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Fig.3-1 FrontPanel

ftem inscription Function

1 ﬂ Headphone output
REMOTE Yellow LED Lights up during remate contro
12 FUSEBLOWN RedLED Lights up if primary fuse has blown
POWER GreenlED indicates the ON status of the unit
Key Power switch

838.6032 3.7 E-2
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3.2 Rear Panel
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Fig. 3-2 Rear Panel
item inscription Function
F1 Primary fuse
100/120/230/240 Voltage selector
21 47t063 Hz Power connector
B BT ey X5.7 RF INPUT (EMFK ONLY)
% 3 BNCsocket RE INPUT 50 Q EMFK only
X5.2 OSCIL EXTINPUT
22 BNC socket Osc. INPUT S0 Q
X5.3IFINPUT
J— BNC socket iFINPUT S0
A IFOuBuT X5.4 IF OUTPUT
BNC socket IFQUTPUTSOQ
X4.14.5- MHz INP/CQUTP
BNC socket 4.5 - MHz input/ output
X&.2 ZERQ REF PULSE INPUT
23 BNC socket Zero Ref. Pulse input
; %@g&‘f&, X4.3 Q-SIGNAL QUTPUT75 Q2
i umﬂ&mizn BNC socket Q-Signal CUTPUT 75
r— X4.4VIDEQ QUTPUT 75 Q
BNC socket VIDEO QUTPUT75Q
X2 37-contactconnector  Remote-control connector:
commands, messages, audio
24 outputs, loudspeaker output
{motherboard)
X3 37-contactconnector Remote-control connector:
commands, messages, power
25 supply for remote-control
equipment (RF section)

838.6032
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Legend for Front and Rear Panels
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Fig.3-2 Rear Panel

ttem Inscription Function
X11 AUDIO 600 Q BAL
XLR socket AUDIO output 600 Q

26

RF INPUT X1 REINPUTS50Q

~ son N socket 50 Q-RF-input only for EMFD

.
27 o
AUDIO WIDEBAKD X12 AUDIO WIDEBAND
OUTPUT
28 BNC socket AUDIO WIDEBAND outpyt
8
Blower Note: Do not cover!
29
838.6032 39 E-2
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Operation

33 Operation
See sections 3.1 and 1.2 "Legend for Front and Rear Paneis”
3.3.1 Switching On |t REIHPST(BMAK OMLY)

The EMFD/EMFK is switched on by
pressing the POWER key at the
bottom right on the front panel. The
green LED above the key indicates the
ON status. The red LED comes on if the
power fuse has blown. If the fuse
blows again following replacement,
either the voltage selector has been
set to the wrong value or a fault is
present in the unit.

The blower the
components from  over-
heating. Hf it fails, check
whether link X40 on the
power supply board is in
position 1-2. [f the blower
does not work although X40
is correctly set, it needs to be
repaired.

protects

3.3.3 Signalinputs

The RF input level for the
EMFD (X1 on rear panel)
should be between 0.02 and
0.4 Vims (maximum RF level
0.4V) or between (.08 and
1.5 Vns (maximum RF level
1.5V}, depending on the
position of the MAX RF LEVEL

RF INPUT
500

838.6032

= OECH, EXTImgY

3
A FouuY

For the EMFK, which incorporates a selective
channel amplifier, the RF level should be between
0.25 and 5 mV {X5.1}. The input level range can be
extended to 2.5 to S0mV by switching in the
internal 20-dB attenuator {(mounted on amplifier
PCB). If the input level is over the limit, an
appropriate input attenuator must be used.

Note: 60dBuY = U = TmVym,

A BFINPIY(EMFE ONLY)

2 CSCH, EXT U T

5 IR IHRUT
A IFOUTPOY

The IF signal can also be applied directly to the IF
section via X5.3. The level should be in the range
5t0 100 mV,ms.

The input is selected using the iF
key. The LED above the key
shoutd light up. The selected in-
put is stored power-fail-proof.

3.3.4  Signal Outputs

The EMFD and EMFK have
two video outputs (BNC
: connectors), one on the
front panel (VIDEQ)

rear panel (X4.4).

A &5.MHz INRIOUTR
2 BEROREFAULE INPUT
3 OIGENALOUTSTTIA
A VIDEDOUTITTSN

3.1 E-2




EMFD/EMFK

The outputs are isolated and factory-set to
1.11Vyp into 75 Q. They are used for connecting
equipment such as video analyzer, monitor,
osciiloscope or special measuring instruments for
signal evaluation.

The gquadrature output (Q
signal) of the synchronous
detector too is located on
both front panel '

A 45-MHz %000
ZERD REF PUETE TRIUT

3 OIKRAL OSTIUTHSA,

A VIDED CUTOTTS A

In normal operation, ie with a correct phase of
the vision carrier, this cutput does not provide
any video signal. However, the video amplitude
increases with increasing phasa shift; if the phase
shift is 90°, the Q signal is equal to the | signal but
has a reduced bhandwidth. The quadrature
output, for exampie, is designed for measuring
the incidental carrier phase modulation (ICPM} of
a transmitter. The Q signai is useful for adjusting
linearity compensating circuits and the
modulator balance of transmitters.

.1 RFIHNPUT{EMPX OHDD
2 KT BXTINPYY
4

3 IFmpgY
A FOUTUT

The IF output (X5.4) on the rear panel provides a
regulated IF signal (100 mV .y inte 50 Q).

The BNC connectors AUDIO f,

120kHz and AUDIO f.
1SkHz on the front panel
provide the audio signals
which are band-limited to
© 120/15 kHz.

838.6032
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Operation

AUDIO
600 BAL
’
: P= ground
2+3 = balanced output

Fig.3-3 Contact assignment of X11

335 Range Selection

The EMFD and EMFK can receive all standard
channels in bands §, L, 11, IV and V. The channel is
selected with the BAND keys and indicated by the
associated LED. The receive channel selected in
the crystal mode is digitally displayed on the
coding switch.

The RF section can alsc be operated via an
external oscillator (SMG or SMK from R&S for
example) by pressing the OSC EXT key. The status
is indicated by the yellow LED above the key. in
this mode, a sinusoidal signal with a level of
approx. 0.4V, (5dBm) and a frequency fosc
=fye +45.75MHz (fye = channel frequency of
vision carrier) is applied to input X5.2.

P | .1 BFIRAITCEMAOMLY)
2 OSCIE, BT 1y

3 IFRRT
A IFOUTRY

The selected range is stored power-fail-proof.
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3.3.6 Tuning

3.3.6.1 Tuning in CRYSTAL Mode

The EMFD/EMFK can be supplied with a
customized crystal. The units are fully adjusted at
the factory. The number of the selected channel is
displayed in the channel window (eg 62)

TRt R

After signal feed-in, select the measurement
range with the V) key.

In the CRYSTAL mode {AFC key released}, oniy a
defined channel can be received. Select the band
(BAND keys} in accordance with the receive
channel. The selection of an incorrect band may
cause an apparently correct tuning. The two
tuning LEDs flash alternately when the PLL is not

stop flashing. If one of them remains on, the PLL
has tocked. The arrows above the LEDs indicate
the sense of rotation for the control. Both LEDs
should go out as soon as the vision carrier is tuned
to. The pointer should indicate the maximum
value on the V) scale. The setting is stored
power-fail-proof.

3.3.6.2 Replacing the Crystal

Corresponding instructions are given in the
EMFD/EMFK service manual (RF section).

838.6032
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Operation

3.3.6.3 Tuning in AFC Mode

After signal feed-in, select the Vi measurement
range (key Vin), the appropriate band (BAND
keys) and the AFC mode (AFC key). Tumn the
tuning knob clockwise until the left LED (yellow)
lights up. Continue the rotation until the pointer
is at V;y maximum and the two LEDs go out. If the
tuning knob is turned beyond the correct setting,
the right-hand LED lights up. The arrow above
this LED indicates the direction in which the knob
is to be rotated.

3.3.7

Panel Meter

The RF input ievel (V) of the EMFD, the RF input
level (dBuV) of the EMFK, the IF input level (mV)
and the deviation of sound carrier (kHz) can be
read from the panel meter. The RF or iF input
signal is levelled to line up with the Vyipeo
marker (corresponding to the standard level

1.12Vpp into 75 Q at the video output). The thick

bars on the meter indicate the optimum
operating range of the unit.




EMFD/EMFK

SAW Filter

338

The SAW filter is an integral part of the iF filter
section, ie sound suppression circuit. It is switched
in with the SAW key when the equipment is in
normal operation and indicated by the green LED
(ON). f the amplitude and group-delay
characteristics are to be determined precisely, the
filter can be switched off with the SAW key (3) to
prevent ripple.

This status is indicated by the yellow LED {OFF). In
this case, however, sound suppression is
insufficient so that the input signal should not
have a sound carrier.

Since the SAW filter function is linked with the
sound trap, the filter is automatically switched off
when the sound trap is disabled.

3.3.9  IF Gain Control

The IF gain control ¢ompensates for RF input
voltage variations of min. 34 dB, typ. 40dB. The
performance data are guaranteed up to 34 dB.

The AGUMGC key also aliows manual setting of
the control voltage. The yellow LED next to the
key lights up to indicate this mode. The optimum
operating point can be set with the aid of the

Vyinee marker on the meter and the
potentiometer on the front panel.
838.6032
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Operation

3.3.10 Zero Reference Pulse

For checking the modulation depth, an internal
field-repetitive zero reference pulse can be
inserted by pressing the ZERO REF key. In this
way, the carrier is blanked in a particular line of
the field. The position can be set using R243
{motherboard).

A A5 -MH: NP OUTP
.2 TERGREFPULSE 1NPUY
L5 OSRMALOUTPHT 750
4 VIDED OETRUT 7550

It is also possible to apply an external zero
reference pulse {rear connector X4.2). The pulse
amplitude should be at least 1.5V into 75Q. A
built-in inverter can be set for an external puise of
inverse phase with link X251 in position 1-2
{motherboard).

3.3.11 Selection of Detector

The EMFD/EMFK has an envelope detector and a
synchronous detector with Qsignal output {see
section 3.3.4). Compared to envelope detection,
synchronous detection provides maximum signal
quality in relay reception and measurements. The
detector selected with the DEMOD key is
indicated by the SYNCHR LED {green} or ENVEL
LED (yellow).
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3.3.12 SoundTrap

The sound trap can be switched onfoff using the
SOUND TRAP key. The ON state is indicated by the
green LED, the OFF state by the yellow LED.

The sound trap can also be switched off by setting
link X121 to 2-3 {motherboard) or via remote
connector X231 (0 V).

3.3.13 Loudspeaker

A small
ioudspeakeris
fitted on the
front panel for
checking the
sound.

The loudspeaker output can also
be made available at connector
X2.20 if link X411 is set to 2-3
{motherboard). The knob below
the loudspeaker is for volume
control  of loudspeaker or
headphone.

838.6032

3.15

Operation

Indication of Vision or Sound
Carrier and Identification of MTS
Signal

3.3.14

The following LEDs provide further information
on the received signal with respect to the carrier
and identification MTS signals. The assignment of
the various LEDs can be looked up insection 3.1,

» NO VISION CARR
»p NOSOUND CARR
b MTS SIGNAL
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3.4 Remote Control

Basic Information

3.4.1

Remote control of the EMFD/EMEK is carried out
via the connectors X2 and X3 (parallel remote
control) on the rear panel.

In the drawings and parts lists, REMOTE and
LOCAL are also defined as EXTERNAL and
INTERNAL.

REMOTE
EXTERNAL

LOCAL
INTERNAL

3.4.2 Remote Control via Connectors

X2 and X3

3.4.2.1 Staticlnputs

1. [ XS TEREZENNEREREEN R N B BE
Lo/ QlIx2
PSR X ERZ SN SRR SE R RN oy

30

, 1{ossncscsesssscsonsses)is
L8] Ol]x3
2000000000008 0080300 )37

The EMFD/EMFK must first be switched to remote
control with a low level applied to X2.30 and
X3.1. Except for some functions such as
measurement range selection (Vi Vvipeo.
FSD 50 kHz, FSD 100 kHz) all front-panei settings

are brought to an initial state which is fixed by
puit-up resistors (5 V).

838.6032

Remaote Control

SYNCHRONOQUS DETECTION

ZERQ REFERENCE OFF

RF OPERATION

SAW FILTER ON

(applies to standard M equipment
anly)

Initial state:

If some of the desired settings deviate fram the
initial parameters, the settings must be entered
via the remote-control connectors (0 V).

The RF oscillators (band | to V) cannot be tuned or
switched over during remote control. Therefore,
the setting made in the local mode is maintained
in remote operation.

For the contact assignment of X2 and X3, see
sections 3.4.2.4and 3.4.2.5. :

3.4.2.2 Outputs

The outputs provide all messages with a high
signal {5-V CMOS level). The permissible load is
1 mA with a high level and 3 mA with a low level.
For the contact assignment, see sections 3.4.2.4
and 3.4.2.5.

3.42.3 Power Supply for Remote

Control Equipment

The supply voltages available at connectors X2
and X3 are -12V, +12V and +5V at approx.
200 mA.

3.17 E-2
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3.4.2.4 Contact Assignment of Connector X2

24
25
26
27
28
29
30
31

838.6032

Input/
output

o

/O

O

0O 0000

-0 000 Q0

{H: active high)
{L: active low)

unused

ground

unused

ground

unused

ground

SYNCHRONOUS (HYENVELOPE {1} DETECTION

ground

unused

+ 5 V/max. 200 mA power supply for telecontrol system
unused

-12V, max. 200 mA power supply for telecontrot system
unused

+ 12V, max. 200 mA power supply for telecontrol system
loudspeaker output is only active if X411 is set to 2-3 {motherboard)
MTS signat (Multichanne! TV Sound) (L}

MTS signal {H)

Vi display - measured-value output for external indication of RF input
Typical values:

Voltage in V at X2.23 l 0 i 0.83 ! 1.66 | 2.49 l 3.32 i 4.6 I 5.0
Indication in d8pV l 40 I 30 | 60 i 70 l 80 l 9G I 100
ground for 23

unused

NO SOUND CARRIER (H)

unused

NO VISION CARRIER (H)
ZERQ REFERENCE ON (L)YOFF (H)
LOCAL (H)YREMOTE (L); corresponds to X3.1
Vision/sound ratio gutput for external indication:
Voltage inV at X2.33 | 3.1 I 2.5 | 20 I 16 l 13 ] 1.05 | a3

Vision/sound ratio in d8 I 8 I 10 [ 12 I 14 t 16 ! 18 I 20
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3.4.2.5 Contact Assignment of Connector X3

X3

838.6032

25
26
27
10
14
33
15
34
16

35
17
18
19

input/
output

|
IO
170
I
!

= o -

o 0 00

{H: active high)
{L: active low)

LOCAL {(HYREMOTE (L): the REMOTE LED lights up
ground

ground

RF (H)NF (L)

SAW FILTER OFF (L), applies to standard M only
SYNCHRONOUS (H)/ENVELOPE (L) DETECTION
ZERQ REFERENCE ON (L)/OFF (H)

SOUND TRAP ON (H)/OFF (L}, message

SOUND TRAP ON (HYOFF (L), control

Tuning indication (0 V) if tuning is correct, up to * 10V if tuning is

incorrect
RF (H)NIF (L), message

-12 V supply for remote control equipment (max. 200 mA)
+ 5V supply for remote control equipment (max. 200 mA)
+ 12V supply for remote control equipment {max. 200 mA)

3.19
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Maintenance

4 Maintenance and Troubleshooting

Note: This section deals with troubleshooting
down to the PCB level. For more
details, refer to the service manual
838.6032.24

4.1 Maintenance

The unit does not require reguiar maintenance.
Cleaning is basically all the maintenance the
instrument requires.

Cleaning the outside

it is recommended that a soft, lim-free duster or a
brush be used for cleaning the unit on the
outside. If the instrument is soiled, meths or mild
detergents may be employed. Do not use any
nitro thinners, acetone, etc. since these soivents
may damage the front-panel {abeliing or plastic
parts.

To ensure satisfactory cooling, remove the dust
inside the unit (every year or every other year,
depending on the length of operation of the
EMFD/EMFK and the amount of dust at the place
of use).

Cleaning the inside

For cleaning the interior, withdraw the unit from
the cabinet or rack. Remove dust by means of a
brush or grease-free compressed air. Parts that
carry high tension and the areas around them
should be cleaned very thoroughly to prevent
sparcover and thus irregular functioning of the
unit.

Storage

The unit can be stored at temperatues between
-40 and + 70 °C.

if stored for a fonger period, the unit shouid be

protected against dust.

838.6032

4.2 Performance Check

The rated specifications of the EMFD/EMFK
should be checked from time to time. The
specifications and tolerances are stated in the

data sheet. Slight deviations can be compensated
for by means of trimmers.

4.3  Troubleshooting

When the unit is opened, for example for
cleaning, check whether the PCBs are plugged in
properly.

Check the mechanical functioning of the controls
such as potentiometers and switches,

4.4  Replacing a Module

Opening the unit

» Switch off the unit and disconnnect the power
cable.

» Disconnect all other cables.

» Unscrew the two supporting feet from the rear
panel (2 screws each).

» Use a small screwdriver to [ift off the upper
cover. To do this, insert the screwdriver in the
recess on the side near the supporting feet and
pull the cover backwards.

Removing the power supply

Unscrew the four screws of the two rear feet on
the cabinet. Take off the upper and lower covers
towards the rear.

Closing the unit

To close the unit, proceed in the reverse order,
When siiding the cover onto the unit, make sure
that the cover is properly fitted in the grooves.
When screwing down the feet, press the cover to
the unit so that the back of the cover locks into
the metal studs.

4.1 . E-1




838.6032

EMFD/EMFK

Maintenance

4.2

E-1




EMFT Maintenance

4 Maintenance and Troubleshooting

Note: This section deals with troubleshooting
down to the PCB lsvel. For more
details, refer to the service manual
(Order No. 821.4015.24).

4.1 Maintenance

Test Receiver EMFT does not require regular
maintenance. Cleaning is basically all the
maintenance the instrument requires.

Cleaning the outside

It is recommended that a soft, lint-free duster ora
brush be used for cleaning the unit on the
outside. If the instrument is soiied, meths or mild
detergents may be employed. Do not use any
nitro thinners, acetone, etc. since these solvents
may damage the front-panel labelling or plastic
parts.

To ensure satisfactory cooling, remove the dust
inside the unit (every year or every other year,
depending on the length of operation of the
EMFT and the amount of dust at the place of use).

Cleaning the inside

For cleaning the interior, withdraw the unit from
the cabinet or rack. Remove dust by means of a
brush or grease-free compressed air. Parts that
carry high tension and the areas around them
should be cleaned very thoroughly to prevent
sparcover and thus irregular functioning of the
unit.

Storage
The EMFT can be stored at temperatures between
-40 and + 70°C,

tf stared for a longer period, the unit should be
protected against dust.

838.6010

4.2 Performance Check

The rated specifications of the EMFT should be
checked from time to time. The specifications and
tolerances are stated in the data sheet. Slight
deviations can be compensated for by means of
trimmers.

4.3 Troubleshooting

When the unit is opened, for example for
¢cleaning, check whether the PCBs are plugged in
properly.

Check the mechanical functioning of the controls
such as potentiometers and switches.

4.4 Replacing a Module

Qpening the unit

b Switch off the unit and disconnnect the power
cable.

» Disconnect ali other cables.

» Unscrew the two supporting feet from the rear
panel (2 screws each).

» Use a small screwdriver to lift off the upper
cover. To do this, insert the screwdriver in the
recess on the side near the supporting feet and
pulf the cover backwards.

4.1 E-2
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Replacing Lithium Batteries

CAUTION:
The instrument is fitted with high-

power iithium batteries. Under no

;. circumstances should the cells be

.. shart-circuited or charged. Do not
open up old cells; treat them as
TOXIC WASTE.

The instrument contains a lithium battery which
is used for the back-up storage of the instrument
status. The service life of the battery depends on
how the battery is used. The battery should be
replaced after an appropriate period of time (eg
after storage at high temperatures). A flat battery
should be replaced by one of the same type. To
do this open the instrument. The battery should
then be replaced by soidering the tags and
fastening with cable ties.

838.6010

Dismantling the Power Supply

To dismantle the power supply, remove the four
screws on the unit for the two feet at the rear of
the instrument and then remove the upper and
lower panels.

Closing the unit

To close the unit, proceed in the reverse order,
When sliding the cover onto the unit, make sure
that the cover is properly fitted in the grooves.
When screwing down the feet, press the cover to
the unit so that the back of the cover locks into
the metal studs,




