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About Astro

The change from analogue to digital
transmission technology is in full activity,
and with it a wide array of multimedia
possibilities. Communication links of the
future will no longer be restricted by the
means involved. ASTRO is active in sha-
ping this transformation. As a specialist in
innovative products for full-service net-
works and digital reception systems, we
are the ideal partner for the diverse chal-
lenges brought by the new age of multi-
media communication.

For the complex requirements in this fu-
ture market ASTRO offers individual solu-
tions on highest level. As a modern
High-Tech-company with more than 60
years of experience we benefit from a
successful alliance of tradition and inno-
vation. With 180 highly qualified em-
ployees and a region-wide service
network we are your professional partner.

Herbert Strobel
(Managing director)

Quality and reliability

• Our high-class products are subject to a demanding
quality and security check. Your satisfaction is our
benchmark

• ASTRO-products are EMC-certified.

• Functionality determins the design of ASTRO-products.

Flexibility and service

• Our region-wide service network we are able to react
quickly and flexible to all your needs.

• ASTRO-experts speak your language.

• Our specialists support you locally and help to develop
market-driven solutions.

Tradition and innovation

• Benefit from our long standing experience and the
unusually long staff membership of our highly qualified
employees.

• As a full-line distributor ASTRO offers one-stop
solutions even for complex requirements.

• Your success is our success. We support you
creatively and competent in partnership.



Broadband-amplifiers

97

AL-series page 98
HL-series page 106
HV-series page 109
VARIO-series page 114page

Components for
distribution networks

14�

Wall outlets page 144
Distributors and splitters page 154

page

Terrestrial technology

161

DVB-T aerials page 162
Aerials page 162
Antenna diplexers page 164
Broadband amplifiers page 164page

Optical transmission

121

Optical head-end platform page 122
Optical nodes page 130
Optical passives page 140

page

Accessories

165

Accessories for SAT and CATV-installation page 166
Coonectors / Cables / Tools page 168

page

Common information

17�

EMC-limits / Level limits / Product labelling page 174
Optical basic knowledge page 175
Channels and frequencies page 176
Glossary page 177
Terms and Conditions of Delivery and Payment page 178
Contacts page 179

page

Satellite-technology

7

External SAT-units page 8
Multiswitches page 11

page

Head-ends

29

Price-competitive SAT-processing page 30
Universal compact SAT-processing page 37
Professional SAT-processing page 63
Head-end accessories page 86page

Table of contents
(Alphabetical index on page 4)

�



A
AC 30 164

AC 35 164

AC-UKW 164

ADI 3 162

ADO 1 162

ADX 32 164

AL 020 102

AL 1 100

AL 108 99

AL 1R 101

AL 1RE 101

AL 210 103

AL 223 105

AL 308E 99

AL 311 103

AL 325 105

AL 331 105

AL 3E 100

AL 3RE 101

AL 431 105

AMS 504 14

AMS 506 14

AMS 508 14

AMS 512 14

AMS 516 14

AMS 522 19

AMS 552 18

AMS 554 19

AMS 556 19

AMS 558 19

AMS 908 24

AMS 9912 25

AMS 9916 25

AMS 998 25

AMS 1708 28

AMS 1712 28

AMS 1716 28

AMS 1788 27

AZX 13 164

C
CSA 9511 A 172

CSA 9511 A HF 172

CSA 9539 17

NEW

H
HFD 111 160

HFD 2 159

HFD 212 160

HFD 3 159

HFD 4 159

HFD 8 159

HFT 106 155

HFT 108 155

HFT 111 155

HFT 116 155

HFT 120 155

HFT 2 154

HFT 208 156

HFT 212 156

HFT 216 156

HFT 220 156

HFT 3 154

HFT 4 154

HFT 411 158

HFT 416 157

HFT 6 154

HFT 618 157

HFT 8 154

HFT 818 158

HFT 820 157

HLB 43 107

HLC 12 108

HLC 32 108

HLC 43 108

HMW 13 164

HV 331 110

HVO V38 P 112

HVO/F V38 110

HVO/F V38 S 110

HVRD 6523 112

HVRD 6523 S 112

HVRD 6527S 112

HVRD 6527 112

HVRD 6532 112

HVRD 6532 S 112

I
IKB 06 168

IKS 06 168

NEW

NEW

F
FAI 01 169

FAI 02 169

FBB 07 169

FBB 07 prof 169

FCS 07 168

FCS 11 168

FDK 06 171

FDS 04 168

FDS 07 168

FDS 11 168

FKS 03 168

FKS 06 168

FSS 07 169

FSS 07 Q 169

FUR 75 169

FUR 75 DC 169

G
GUR 750 170

GUS 40 170

GUS 400 170

GUT 103 Stubline oulet 146

GUT 121 Stubline oulet 149

GUT 123 Trunk line outlet 150

GUT 152 Trunk line outlet 150

GUT 162 Trunk line outlet 151

GUT 182 Trunk line outlet 151

GUT 300 Stubline oulet 147

GUT 311 Trunk line outlet 147

GUT 312 Trunk line outlet 148

GUT 400 Stubline oulet 148

GUT MMD 10 / MMD 10 F 152

GUT MMD 13 / MMD 13 F 153

GUT MMD 15 / MMD 15 F 153

GUT MMD 17 / MMD 17 F 153

GUT MMD 19 / MMD 19 F 153

GUT MMD 22 / MMD 22 F 153

GUT MMD 4 / MMD 4 F 152

GUZ 40 170

GUZ 400 170

GUZ 44 170

GUZ 45 170

GUZ 450 170

ASTRO-Type pageASTRO-Type page ASTRO-Type page

Alphabetical index

4



K
KC 3 93

KRA 03 171

KR-Set 171

KRZ 05 170

KRZ-Set prof 171

L
LFT 8 141

LFT 16 141

LFT 32 142

LGH 1000 B 96

LGH 1800 96

LGH 2000 96

LGH 2030 96

LGH 3040 96

LGH 4060 96

LGH 80120 96

LGH 8060 96

LGH 8080 96

LWE 21 136

LWM 11 136

LWO 201 135

LWO 211 135

LWO 301 131

LWO 303 132

LWO 304 133

LWO 311 131

LWO 313 132

LWO 314 133

LWR 0D131 134

LWR 3D131 134

LWR 3D155 134

LWR 6D147 134

LWR 6D149 134

LWR 6D151 134

LWR 6D153 134

LWR 6D155 134

LWR 6D157 134

LWR 6D159 134

LWR 6D161 134

LWS 61 137

LWS 151 138

LWV 171 139

LWZ B 123

NEW

NEW

NEW

U 912 76

U 913 76

U 914 76

U 915 76

U 916 76

U 921 76

U 922 76

U 923 76

U 924 76

U 925 76

U 926 76

U 931 76

U 932 76

U 933 76

U 934 76

U 935 76

U 936 76

U 941 76

U 942 76

U 943 76

U 944 76

U 945 76

U 946 76

U 953 89

U 953 i 89

U 960 88

UK 3 163

UK 5 163

UVX 43 C 163

UVX 91 C 163

V
V 16.1 64

V 16.13 64

V 16.2 64

V 16.23 64

V 16.3 64

V 16.4 64

V 112 85

V 202 70

V 212 71

V 212 CI 71

V 222 72

V 231 73

V 231 CI 73

V 241 74

NEW

NEW

NEW

LWZ C 123

LWZ P 123

LWZ SL 123

LWZ 4D131 128

LWZ 4R 129

LWZ 4R2 129

LWZ 6D131 127

LWZ 10D131 126

LWZ 13D131 125

P
Pad kurz … dB 113

Pad lang … dB 113

PAD Set kurz 113

PAD Set lang 113

R
RUF 21 163

S
SAM 56 Ecoswitch 16

SAM 58 Ecoswitch 16

SAM 94 Ecoswitch 22

SAM 96 Ecoswitch 22

SAM 98 Ecoswitch 22

SAM 512 Ecoswitch 16

SAM 516 Ecoswitch 16

SAM 912 Ecoswitch 22

SAM 916 Ecoswitch 22

SES 12 166

SSW 11 167

SVI 20 167

SVP 20 166

T
TS-Analyzer 89

U
U 261 68

U 261 i 68

U 261 TSL 69

U 262 68

U 262 i 68

U 262 TSL 69

U 901 87

U 911 76

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

ASTRO-Type pageASTRO-Type page ASTRO-Type page

Alphabetical index

5



6

Alphabetical index

V 241 CI 74

V 251 75

V 251 CI 75

V 252 75

V 311 77

V 502 78

V 503 79

V 504 79

V 512 78

V 532 80

V 612 81

V 612 CI 81

V 712 82

V 712 CI 82

V 812 83

V 812 CI 83

V 912 84

VAF 92

Vario 371 O/F 115

Vario 375 O/F 117

Vario 377 O/F 116

Vario 561 O/F 115

Vario 565 O/F 117

Vario 567 O/F 116

Vario 661 O/F 115

Vario 662 O/F 115

Vario 666 O/F 117

Vario 681 O/F 118

Vario 682 O/F 119

Vario 683 O/F 118

Vario 684 O/F 119

Vario xxx F 114

Vario xxx O 114

VCP-15-2 93

VD 33 120

VD 65 120

VE 312 162

VH 5 92

V-KF … 90

VMS 616 91

VR 411 120

VR 561 120

VR 661 120

VR 761 120

VSF 42 91

VSF 8 91

NEW

NEW

NEW

NEW

NEW

NEW

ASTRO-Type page

X-DVB-S/PAL duo CI 46

X-DVB-S/PAL twin 44

X-DVB-S/PAL twin CI 44

X-DVB-T Multinorm twin 48

X-DVB-T Multinorm twin CI 48

X-DVB-T/PAL CI 47

X-DVB-T/PAL twin 47

X-DVB-T/PAL twin CI 47

XF-450 93

XF-700 93

X-FM twin S 62

X-KFBI K… 90

X-KFU K… 90

X-KFV K… 90

X-QAM 5 S2 56

X-QAM duo 7 S2 57

X-QAM twin 3 55

X-QAM twin 5 55

X-QAM twin 5 S2 56

X-QAM twin 6 55

X-QAM twin 6 S2 57

X-TQAM twin 6 58

X-UKW twin 60

X-UKW Verstärker 61

Z
Z 52 35

Z 61 31

Z 62 32

Z 71 33

Z 72 34

Z-8 Basis 30

Z-8 DVB-S/PAL 36

Z-8 QPSK/QAM 36

ZSV 36

NEW

NEW

NEW

NEW

NEW

VSN 1 92

VSN 2 92

VT H 120

VT L 120

VT M 120

VZ 1001 120

VZ 1006 120

VZ 1007 120

VZ 1012 120

VZ 1013 120

VZ 1014 120

VZ 1020 134

VZ 1021 120

VZN 8 87

X
X-2 twin Basis 38

X-5 Basis 39

X-5 twin 3 digital 39

X-5 twin DVB-S/PAL 39

X-8 Basis twin 40

X-8 twin DVB-S/PAL 40

X-8 twin DVB-S/PAL CI 40

X-860 twin analog S 52

X-A/V Multinorm twin 53

X-A/V quad 53

X-A/V twin 860 S 53

X-BC 2 90

X-BC 3 90

X-BC 4 89

X-COFDM duo S2 49

X-CQAM twin 6 58

X-Demod twin 54

X-DTU 43

X-DTU duo 43

X-DVB-C Multinorm twin 51

X-DVB-C Multinorm twin CI 51

X-DVB-C/PAL CI 50

X-DVB-C/PAL twin 50

X-DVB-C/PAL twin CI 50

X-DVB-S Multinorm twin 45

X-DVB-S Multinorm twin CI 45

X-DVB-S/FM octopus 59

X-DVB-S/FM twin 59

X-DVB-S/PAL CI 44

X-DVB-S/PAL duo 46NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

NEW

ASTRO-Type pageASTRO-Type page



Satellite-
technology

PageExternal SAT-units
High-class and budget-priced aluminium offset
parabolic antennas

Universal reception systems for reception of all common
SAT-signals (analogue / digital) in the KU-band

Multiswitches
Complete range of stand-alone and cascadable devices
for all applications of SAT-IF-distribution

8

Page 11

For receivers and digital distribution systems
please mail your questions to: info@astro-kom.de



ASTRO offers several satellite reception units for all applications at different quality
levels. (See opposite page)

� SAT-series: premium-class offset parabolic-antennas for semiprofessional application
and very quality-conscious consumers

� ASP-series: high-class offset parabolic-antennas with excellent price-performace
ratio and very good test results; well adapted for use in high-class private SAT
reception units

� AST-series: budget-priced offset parabolic-antennas for price-conscious consumers

The parabolic-antennas are supplemented by the well matched feed systems of
the SBX- and ACX-series.

8

External SAT-units

You can find further information on our website
HYPERLINK "http://www.astro-kom.de" www.astro-kom.de or
please mail your questions to: info@astro-kom.de.



GUT 103 GUT 103

GUT 103

GUT 103
ASR 640

ASR 640

ASR 640ASR 625

ASR 625

GUT 103

high-class budget-priced

ASP/AST…

ACX915

ASR…

AMS5…
4-16 subsc.

SAM5…
4-12 subsc.

Single (analogue / digital) Twin (analogue / digital)

Quatro (analogue / digital) Quatro-Switch (analogue / digital)

SAT … ASP/AST…

SBX725 ACX925

ASR… ASR…

SAT … ASP/AST…

SBX745 ACX945

ASR… ASR…

……… ACX988
8 subsc.

SBX785
4 subsc.

ACX985
4 subsc.

SAT … ASP/AST…

ASR… ASR…

Application examples

External SAT-units

9

Multiswitches, see page 11
Wall outlets, see page 144



External SAT-units

1�

Applications for universal reception systems

aannaalloogguuee  //  ddiiggiittaall  
reception of all common SAT-signals in the KU-band, such as ASTRA …, Eutelsat 

SSBBXX…… for offset parabolic-antennas SAT 60, 75, 90 and 1200
AACCXX…… for offset parabolic-antennas AST 60, 850 and ASP 78, 85

H/V High + Low 2 x H/V
High + Low

4 x H/V 8 x H/V
High + Low High + Low

Type ACX 915 SBX 725 / ACX 925 SBX 745 / ACX 945

application 1 participator 2 participators multiswitch device

Type SBX 785 / ACX 985 ACX 988

application 4 participators, 8 participators,
with integrated multiswitch with integrated multiswitch 

V H V H *high
high

Low
Low

*only for illustration purposes
techn. variation feasible

Recommended dish diameters:

Type Ø cm Single Twin Quatro Quatro-Switch
SAT 60 60(65)

�
AST 60 58(64)

SAT 75 75(80)
ASP 78 74(84) � � �

ASP 85 85(85)

SAT 90 90(99)
� � �AST 850 85(55)

SAT 1200 123 (157) � � �
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Multiswitches
ASTRO offers a range of multiswitches for all demands from stand-alone devices to casca-
dable systems.

� AMS Stand-alone: high-class compact-multiswitch with 4 SAT-inputs and terrestrial 
input, suitable for return path, integrated switching power supply with stand-by 
function

� SAM Ecoswitch: Multiswitches with outstanding price/performance ratio, 4 or 8 SAT-
inputs plus terrestrial input and optionally 6, 8, 12 or 16 receiver-outputs; power 
supply with stand-by function

� AMS cascade: high-class cascadable multiswitches with 4, 8, or 16 SAT-inputs plus 
terrestrial input and 4 to 16 receiver-outputs, level adjustment, selectable LNB-supply,
integrated energy-saving switching power supply 



Multiswitches
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Application example

SAT receiver ASR…

GUT 103

AMS 504
•
•
•

AMS 516

SBX 745

SAT 75/90

terrestrial

**

4-16 subscriber system with AMS 5 … (stand-alone) 

terrestrial

GUT 103

SBX 
745

SVP 20
overvoltage 
protection

SAT 90

AAMMSS  
555522

AAMMSS  
555566

AAMMSS  
555566

AAMMSS  
555544

AAMMSS  
555544

AAMMSS  
552222

AAMMSS  
555566

AAMMSS  
555566

SAT receiver ASR … 

**

32 subscriber system with AMS 5 … (cascadable)

Stand-alone multiswitches   
Cascadable multiswitches 
5 inputs (4 SAT polarizations + terrestrial)

With SAT-IF distribution it is now possible to implement multiple-subscriber systems with more than
100 connections. In principle we differenciate between multiswitches in compact assembly (stand
alone) for usual cable lengths and cascadable sytems which can be expanded to IES-capable distri-
bution systems. 

Four polarization multiswitches plus terrestrial means 4 SAT inputs, analogue and digital (h and v) for
one satellite position plus terrestrial input.

Wall outlets, see page 144



� terrestrial input acitive 0 dB with 10 dB level attenuator, passive 20 dB 

� for analogue und digitale signals

� suitable for return path / frequency range 5 - 862 MHz

� SAT-amplifier with 5 dB slope

� variable attenuator (10 dB) for SAT IF Bands

� LNB supply voltage selectable 12 VDC / 18 V DC / 22 kHz

� integrated energy-saving switching power supply with stand-by mode

� optionally: SVP 20 overvoltage protection

� switchover 13 / 18V,  0 / 22 kHz

1�

Multiswitches

AMS series: stand-alone 5 inputs
High-class Compact-multiswitches 4 SAT-inputs + terrestrial

Common technical data  AMS 504 to AMS 516
Frequency range

Terrestrial passive / active [MHz] 5 - 862 / 47 - 862
SAT-IF 950 - 2200

Noise figure  Terrestrial / SAT [dB] < 7 / < 9

Terrestrial level adjuster range [dB] 0…-10

Selection 

Terrestrial active / passive … SAT [dB] > 30 / > 25
SAT / Terrestrial > 50

Crosstalk attenuation [dB] > 26

Isolation

Receiver / Receiver terrestrial [dB] > 30
SAT > 26

Current consumption per receiver [mA] 40

Total LNB current [mA] 600
Single port LNB current 500

Power consumption  

Terrestrial active – SAT active /
Terrestrial passive – SAT active [W] 26 / 22,5
Terrestrial active – SAT standby /
Terrestrial passive – SAT standby [W] 6 / 2,5

Technical changes, changed design and errors excepted.

see page 166



Order number 360 120 360 160

Receiver outputs 12 16

Through loss

Terrestrial passive [dB] -18…-22 -20…-22
Terrestrial active +5…+2 +3…0
SAT-IF -6…+1 -6…0

Maximum output level 60 dB / EN 50083-3

47 - 862 MHz      IMA3 / IMA2 [dBµV] 88 / 84 86 / 82
CTB / CSO 84 / 79 80 / 79 

950 - 2200 MHz  
35 dB IMA2 / IMA3 EN 50083-3 [dBµV] 90 88

Common data

Dimensions (W x H x D) [mm] 380 x 130 x 50

Technical changes, changed design and errors excepted.

T H/HV/L H/L V/H

~
=Input connector plan

Type AMS 504 AMS 506 AMS 508
T H/HV/L H/L V/H

~
=

Input connector plan

14

Multiswitches

Order number 360 040 360 060 360 080

Receiver outputs 4 6 8

Through loss

Terrestrial passive [dB] -13…-18 -17…-20 -16…-19
Terrestrial active +10…+5   +4 +4
SAT-IF -5…+3 -6…+2 -6…+2

Maximum output level 60 dB / EN 50083-3

47 - 862 MHz      IMA3 / IMA2 [dBµV] 94 / 90 92 / 88 90 / 86
CTB / CSO 87 / 84 83 / 78 85 / 80

950 - 2200 MHz  
35 dB IMA2 / IMA3 EN 50083-3 [dBµV] 92

Common data

Dimensions (W x H x D) [mm] 250 x 130 x 50 300 x 130 x 50 300 x 130 x 50

Technical changes, changed design and errors excepted.

Type AMS 512 AMS 516



Multiswitches
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SAM series: Stand-alone 5 inputs
Price-competitive compact multiswitches 4 SAT-inputs + terrestrial

� Energy-saving concept with stand-by function

� flame-retardant plastics

� for analog und digital signals

� low tap loss

� optionally available: SVP 20 overvoltage protection

SAM 56 Ecoswitch 
4 SAT inputs / 1 terrestrial input 
and 6 receiver outputs
with integrated energy-saving power supply

SAM 58 Ecoswitch 
4 SAT inputs / 1 terrestrial input 
and 8 receiver outputs
with integrated energy-saving power supply

SAM 512 Ecoswitch 
4 SAT inputs / 1 terrestrial input 
and 12 receiver outputs
with integrated energy-saving power supply

SAM 516 Ecoswitch 
4 SAT inputs / 1 terrestrial input 
and 16 receiver outputs
with integrated energy-saving power supply

see page 166
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Multiswitches

T

H/H

V/L
H/L

V/H~
=

Input connector plan

Type SAM 56 SAM 58 SAM 512 SAM 516
Ecoswitch Ecoswitch Ecoswitch Ecoswitch

Order number 360 506 360 508 360 512 320 516

Receiver outputs 6 8 12 16

SAT range

Frequency range [MHz] 950 - 2150 

Gain [dB] -4 0 … 3

Output level [dBµV] typ. 100, acc. EN 500083-3

Input isolation SAT / SAT [dB] typ. 25

Output isolation

SAT / SAT [dB] typ. 40

SAT / Terrestrial [dB] typ. 40

Receiver / Receiver [dB] typ. 35

Return loss

Input LNB [dB] typ. 8

Output [dB] typ. 10

Terrestrial range

Frequency range [MHz] 5 - 862

Tap loss [dB] typ. 20 typ. 21 typ. 25 typ. 26

Maximum input level [dBµV] typ. 120, acc. EN 500083-2, limited by EMC 

Isolation

Receiver / Receiver [dB] typ. 24

Terrestrial / SAT [dB] typ. 35

Return loss

Input Terrestrial [dB] typ. 10

Output [dB] typ. 10

Power consumption

All receivers off [W / VA] 2 / 5,5 3 / 7

Minimum 1 receiver on [W / VA] 8,5 / 11 11,5 / 14

LNB current [mA] 300

Common data

Impedance [Ω] 75

Connectors F-female

LNB-supply voltage [V] 15

Maximum LNB-current [mA] 300

EMC compliant with EN 500083-2

Supply voltage [V~/Hz] 230 / 50 ± 10 %

Ambient temperature [°C] -15 … +55

Dimensions (W x H x D) [mm] 217 x 124 x 57 312 x 124 x 57

Technical changes, changed design and errors excepted.



Multiswitches

AMS series: Cascadable 5 inputs
High quality cascadable multiswitches 4 SAT-inputs + terrestrial

� for SAT IF distribution systems with more than 16 subscribers

� terrestrial input acitive with attenuator, passive, suitable for return path, 5 - 862 MHz

� terrestrial amplifier section is using CATV (passive modus)

� SAT amplifier with slope 

� variable attenuator for SAT IF polarizations

� LNB supply voltage selectable 12 V DC / 18 V DC / 22 kHz

� integrated energy-saving switching power supply with standby mode

� optionally: SVP 20 overvoltage protection

remote power amplifier
remote supply for AMS 522 by AMS 552
(15…20 V / 650 mA)

system base unit AMS 5.. cascade
AMS 552 with integrated energy-saving 
switching power supply

extension modules AMS 5.. cascade
delivery with 4 (AMS 554), 6 (AMS 556) or 
8 (AMS 558) receiver outputs

for connecting the cascadable multiswitches we
recommend: 

F-Quickplug FSS 07Q
see page 169

see page 166
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Order number 360 520

Frequency ranges 

Terrestrial passive / active [MHz] 5 - 862 / 47 - 862
SAT-IF 950 - 2200

Gain

Terrestrial passive / active [dB] -4 / 22
SAT 19…23

Through loss

Terrestrial passive [dB] -13…-18
Terrestrial active +10…+5
SAT-IF -5…+3

Maximum output level 60 dB / EN 50083-3

47 - 862 MHz      IMA3 / IMA2 [dBµV] 109 / 110
CTB / CSO 99 / 105

950 - 2200 MHz  
35 dB IMA2 / IMA3 EN 50083-3 [dBµV] 110

Selection terrestrial … SAT [dB] ≥ 30 … ≥ 35

Isolation trunk / trunk [dB] ≥ 26

Noise figure terrestrial / SAT [dB] 7 / 7,5…5

Max. current / output [V][mA] 18 / 650

Single port / total current [mA] 400 / 600

Power consumption

Terr. active / passive / SAT active [W] 36 / 32
Terr. active / passive / SAT standby 6 / 2,5

Common data

Dimensions (W x H x D) [mm] 220 x 153 x 38

Technical changes, changed design and errors excepted.

System base unit AMS 552

~
=

T H/HV/L H/LV/H

Input connector plan

18

Multiswitches



Remote power amplifier AMS 522

Order number 360 540 360 560 360 580

Receiver outputs 4 6 8

Through loss

Terrestrial [dB] 4 5 6
SAT-IF 1…2 2…4,5 2…4,5

Tap loss

Terrestrial [dB] 20 20…18 20…18
SAT-IF / SAT-IF 21…18 18…15 18…15

Common technical data

Crosstalk attenuation [dB] 26

Frequency range 

Terrestrial [MHz] 5 - 862 / 47 - 862
SAT-IF 950 - 2200

Isolation

Trunk / Trunk [dB] 30
Receiver / Receiver > 26

Common data

Current consumption per receiver [mA] 40

DC-through SAT 2…4  each [A] 2

Dimensions (W x H x D) [mm] 140 x 90 x 38 140 x 153 x 38 140 x 153 x 38

T H/HV/L H/L V/H

Extension modules AMS 554 AMS 556 AMS 558

Input connector plan

Multiswitches
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Order number 360 220

Frequency ranges

Terrestrial passive / active [MHz] 5 - 862 / 47 - 862
SAT-IF 950 - 2200

Gain 

Terrestrial passive / active [dB] -4 / 22
SAT 15…18

Selection

Terrestrial active / passive … SAT [dB] ≥ 20
SAT / Terrestrial ≥ 30

Isolation trunk / trunk [dB] ≥ 26

Maximum output level 60 dB / EN 50083-3

Range [MHz] 47 - 862
IMA3 / IMA2 [dBµV] 109 / 110
CTB / CSO 99 / 105

Range  [MHz] 950 - 2200
35 dB IMA2 / IMA3 EN 50083-3 [dBµV] 110

Common data

Noise figure Terrestrial / SAT [dB] 7 / 7,5…5

Dimensions (W x H x D) [mm] 140 x 153 x 38

Technical changes, changed design and errors excepted.



Multiswitches

Application  example

Stand-alone Multiswitches  
Cascadable Multiswitches 
9 Inputs (8 SAT polarizations + terrestrial)

With SAT-IF distribution it is now possible to implement multiple-subscriber systems with more than
100 connections. In principle we differenciate between multiswitches in compact (stand-alone) as-
sembly for usual cable lengths and cascadable sytems which can be expanded to IES-Integrated dis-
tribution and receiving systems.

For multiswitches with 8 SAT inputs (8 SAT inputs, analogue and digital [h and v] for 2 satellite positions
plus terrestrial) it was necessary to introduce the DiSEqC control technology. DiSEqC permits informa-
tion to be exchanged digitally and bi-directionally via coaxial cables between the receivers and multi-
switches by means of a digitally coded 22 kHz signal included in the supply voltage between the recei-
ver and the LNB/multiswitch. 

DiSEqCTM is a trademark of the
European Telecommunications Satellite Organization (Eutelsat)

4-16 subscriber system with SAM 9… (stand-alone) 

SAT receiver  
ASR …

SAT receiver  
ASR …

GUT 103

GUT 103 GUT 103

SAM 94
Ecoswitch

•
•
•

SAM 916
Ecoswitch

SAT 75/90 or ASP 85
with 2 x SBX 745 
or 2 x ACX 945

terrestrial

**

subscriber system with AMS 9… (cascadable)

SAT-
Receiver 
ASR …

GUT 103

AMS 908

AMS 998

AMS 9916

FSS 07 Q

2x 
SBX 745

SAT 
90/1200

terrestrial

**

2�

Wall outlets see page 144
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SAM series: Stand-alone 9 inputs
Price-competitive compact multiswitches 8 SAT-inputs + terrestrial

� Energy-saving concept with stand-by function

� flame-retardant plastics

� low tap loss

� DiSEqC 2.0 (bi-directional communication between receiver and multiswitch)

� optionally available: SVP 20 overvoltage protection

SAM 94 Ecoswitch 
8 SAT inputs / 1 terrestrial input 
and 4 receiver outputs
with integrated energy-saving power supply

SAM 96 Ecoswitch 
8 SAT inputs / 1 terrestrial input 
and 6 receiver outputs
with integrated energy-saving power supply

SAM 98 Ecoswitch 
8 SAT inputs / 1 terrestrial input 
and 8 receiver outputs
with integrated energy-saving power supply

SAM 912 Ecoswitch 
8 SAT inputs / 1 terrestrial input 
and 12 receiver outputs
with integrated energy-saving power supply

SAM 916 Ecoswitch 
8 SAT inputs / 1 terrestrial input 
and 16 receiver outputs
with integrated energy-saving power supply

see page 166
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Multiswitches

Order number 360 904 360 906 360 908 320 912 320 916

Receiver outputs  4 6 8 12 16

SAT range

Frequency range [MHz] 950 - 2150 

Gain [dB] 0 … 4

Output level [dBµV] typ. 100, acc. EN 500083-3

Input isolation SAT / SAT [dB] typ. 30

Output isolation

SAT / SAT [dB] typ. 40

SAT / Terrestrial [dB] typ. 40

Receiver / Receiver [dB] typ. 35

Return loss

Input LNB [dB] typ. 8

Output [dB] typ. 10

Terrestrial range

Frequency range [MHz] 5 - 862

Tap loss [dB] 19 … 22 20 … 23 21 … 24 25 … 27 26 … 28

Maximum input level [dBµV] typ. 120, acc. EN 500083-2, limited by EMC

Isolation

Receiver / Receiver [dB] > 24

Terrestrial / SAT [dB] > 35

Return loss

Input Terrestrial [dB] typ. 10

Output [dB] typ. 10

Power consumption

All receivers off [W / VA] 3,5 / 7,5

1 LNB on [W / VA] 10 / 12,5

2 LNB on [W / VA] 16 / 19

LNB current [mA] each 300

Common data

Impedance [Ω] 75

Connectors F-female

LNB-supply voltage [V] 15 (maximum LNB-current 600 mA)

Maximum LNB-current [mA] 600

EMC compliant with EN 500083-2

Supply voltage [V~/Hz] 230 / 50 ± 10 %

Ambient temperature [°C] -15 … +55

Dimensions (W x H x D) [mm] 217 x 214 x 57 289 x 214x 57

Technical changes, changed design and errors excepted.

Type SAM 94 SAM 96 SAM 98 SAM 912 SAM 916
Ecoswitch Ecoswitch Ecoswitch Ecoswitch Ecoswitch

Input connector plan T

H/HV/LH/LV/H H/HV/L H/LV/H

SAT A SAT B

~
=



Multiswitches

AMS series: Cascadable 9 inputs
High quality cascadable DiSEqC multiswitches 8 SAT-inputs + terrestrial

� Basic multiswitch usable as single switch for 8 subscribers, as amplifier or as cascade
termination

� for cascading with AMS 998 / 9912 / 9916

� DVB-T-suitable, active terrestrial input with 15 dB attenuator

� attenuator (0…10 dB) for SAT-IF-inputs

� LNB supply voltage selectable 12V DC / 18 V DC / 22 kHz

� integrated energy-saving switching power supply

� optionally available: SVP 20 overvoltage protection

system base unit AMS 9.. cascade

AMS 908 with integrated energy saving swit-
ching power supply, basic multiswitch usable
as single switch for 8 subscribers, as amplifier
or as cascade termination

extension modules AMS 9.. cascade
delivery with 8, 12 or 16 receiver outputs

for connecting the cascadable multiswitches we
recommend: 

F-Quickplug FSS 07Q
see page 169

see page 166

2�



Order number 360 901

Receiver outputs   8

Frequency range

Terrestrial passive / active [MHz] 5…862 / 47…862
SAT-IF [MHz] 950…2200

Gain

Terrestrial active [dB] 15

SAT [dB] 12…16

Selection

Terrestrial active / SAT [dB] > 26
Terr. pass. / SAT / Terr. pass. / SAT [dB] > 30
SAT / Terrestrial [dB] > 32

Isolation

Trunk / Trunk [dB] ≥ 30

Receiver / Receiver [dB] ≥ 28

Maximum output level 60 dB / EN 50083-3

Range  [MHz] 47 - 862 

IMA3 [dB] 105

IMA2 [dB] 101

CTB / CSO [dB] 94 / 90

Range [MHz] 950 - 2200

35 dB IMA3 / EN 50083-3 [dBµV] 109

35 dB IMA2 / EN 50083-3 [dBµV] 111

Noise figure

Terrestrial / SAT [dB] < 7 / < 7

LNB remote current

Total current [mA] 800

Single port current [mA] 400

Current consumption per receiver [mA] 25

Power consumption

Terrestrial active [W] 40

Terrestrial passive [W] 36

Stand-by / Terrestrial active [W] 6

Stand-by / Terrestrial passive [W] 3

Common data

Dimensions (W x H x D) [mm] 326 x 130 x 39

Technical changes, changed design and errors excepted.

T H/HV/L H/L V/H H/HV/L H/L V/H

~
= SAT A SAT B

System base unit AMS 908

Input connector plan
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Multiswitches



Order number 360 911 360 931 360 921

Receiver outputs   8 12 16

Through loss

Terrestrial [dB] 3,5…4,5 3,5…5 3,5…5

SAT-IF [dB] 2…4,5 4…8 4…8

Tap loss

Terrestrial [dB] 17…23 20…24 21…25

SAT-IF [dB] 21…15 22…16 22…16

Frequency range

Terrestrial [MHz] 5 - 862

SAT-IF [MHz] 950…2200

Crosstalk attenuation [dB] > 26

Isolation

Trunk / Trunk [dB] > 30 > 26 > 26
Receiver / Receiver [dB] > 30 > 26 > 26

Common data

Current consumption per receiver [mA] max. 25 max. 25 max. 25

DC-pass (Trunk 0, 2…8) [A] max. 2 8,1 9,0

Dimensions (W x H x D) [mm] 264 x 130 x 39 264 x 211 x 39 264 x 211x 39

Technical changes, changed design and errors excepted.

Input connector plan

Multiswitches

25

SAT receiver 
ASR 625

SAT receiver  
ASR 625

SAT receiver  
ASR 640 CI

GUT 103

GUT 103

GUT 400

AMS 908

AMS 998

9 x FUR 75 DC terminator

9 x FSS 07 Q

SAT 90

2 x 
SBX 745

terrestrial

SVP 20

ESF 09

Application example
AMS 9… cascade installation (2 satellites for 16 subscribers)

SAT receiver  
ASR 640 CI

GUT 103

T H/HV/L H/L V/H H/HV/L H/L V/H

~
= SAT A SAT B

Extension modules AMS 998 AMS 9912 AMS 9916



System base unit for AMS 17.. cascade
AMS 1788 with integrated energy saving switching
power supply, basic multiswitch usable as single
switch for 8 subscribers, as amplifier or as cascade
termination

Extension modules  for AMS 17.. cascade

available with 8, 12 or 16 receiver outputs

Multiswitches

AMS series: Cascadable 17 inputs
High-class cascadable multiswitch, 16 SAT-inputs + terrestrial

� Basic multiswitch AMS 1788 usable as single switch for 8 subscribers, as amplifier or
as cascade termination

� for cascading with AMS 1708 / 1712 / 1716

� DVB-T-suitable, active terrestrial input with 15 dB attenuator

� attenuator (0…10 dB) for SAT-IF-inputs

� LNB-supply selectable (12 V / 18 V / 22 kHz)

� integrated energy saving switching power supply

� optionally: SVP 20 overvoltage protection see page 166

for connecting the cascadable multiswitches we
recommend: 

F-Quickplug FSS 07Q
see page 169
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Multiswitches

T

~
= SAT A

H/HV/L H/LV/H

SAT B SAT C SAT D

H/HV/L H/LV/HH/HV/L H/LV/H H/HV/L H/LV/H

Order number 360 420

Receiver outputs 8

Frequency range

Terrestrial passive / active [MHz] 5…862 / 47…862
SAT-IF [MHz] 950…2200

Gain

Terrestrial active [dB] -5

SAT [dB] 16…20

Selection

Terrestrial active / SAT [dB] > 26
Terr. pass. / SAT / Terr. pass. / SAT [dB] > 30
SAT / Terrestrial [dB] > 32

Isolation 

Trunk / Trunk [dB] ≥ 30

Receiver / Receiver [dB] ≥ 28

Maximum output level 60 dB / EN 50083-3

Range  [MHz] 47 - 862

IMA3 [dB] 105

IMA2 [dB] 101

CTB / CSO [dB] 94 / 90

Range [MHz] 950 - 2200

35 dB IMA3 / EN 50083-3 [dBµV] 110

35 dB IMA2 / EN 50083-3 [dBµV] 110

Noise figure

SAT [dB] < 7

LNB remote current

Total current [mA] 1200

Single port current [mA] 300

Current consumption per receiver [mA] 25

Power consumption

Terrestrial active [W] 54 (Terrestrial 18 V / 250 mA)

Terrestrial passive [W] 50

Stand-by / Terrestrial active [W] 8 (Terrestrial 18 V / 250 mA)

Stand-by / Terrestrial passive [W] 3

Common data

Dimensions (W x H x D) [mm] 326 x 130 x 39

Technical changes, changed design and errors excepted.

System base unit AMS 1788

Input connector plan

27
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Order number 360 440 360 460 360 480

Receiver outputs 8 12 16

Through loss 

Terrestrial [dB] 5…6 3,5…5 3,5…5

SAT-IF [dB] 2…4 4…8 4…8

Tap loss

Terrestrial [dB] 22…27 20…24 21…25

SAT-IF [dB] 17…20 22…16 22…16

Frequency range 

Terrestrial [MHz] 5 - 862

SAT-IF [MHz] 950…2200

Crosstalk attenuation [dB] > 26

Isolation

Trunk / Trunk [dB] > 30
Receiver / Receiver [dB] > 30

Common data

Current consumption per receiver [mA] max. 25

Dimensions (W x H x D) [mm] 426 x 132 x 39 426 x 211 x 39 426 x 211 x 39

Technical changes, changed design and errors excepted.

Multiswitches

Extension modules AMS 1708 AMS 1712 AMS 1716

Input connector plan

SAT receiver ASR 625

SAT receiver ASR 640 CIGUT 103

GUT 103

Installation advice

Installation advice:
The last module of a multiswitch-cascade must
be terminated with terminating impedance.

FUR 75 DC terminator,
see page 169

T

~
= SAT A

H/HV/L H/LV/H

SAT B SAT C SAT D

H/HV/L H/LV/HH/HV/L H/LV/H H/HV/L H/LV/H
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Price-competitive 
SAT-processing

Price competitive SAT-processing, base unit

� 8 slots for different plug-in cards for conversion of digital TV programs from satellites
and terrestrial signals

� by interconnection, a very extensive program offer can be converted

� configuration only via KC3 handheld programmer

� Plug-in modules are secured  by a locking device, 
which is integrated in the housing

� optionally available: SAT distribution ZSV

� operation only with Z series head-end modules

Order number 380 480

Voltage supply [V~/Hz] 230 / 50

EMC compliant EN 50083-2

Ambient temperature [°C] 0 … +50

Dimensions (W x H x D)
with mounting brackets backside 340 x 491 x 290 

Weight [kg] 4,9

Power consumption [VA] / [W] maximum 95 / 80

Technical changes, changed design and errors excepted.

see page 93

Type Z-8 Basis
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Price-competitive SAT-processing

� designed for procession of one digital satellite TV-program into one standard PAL-
signal in the frequency range of 47 - 862 MHz

� Common Interface

� Data services like VPS or teletext can be switched on / off via software as well as the
generation of test lines.

� level control for adjusting the modules on an equal output level

� operation only in Z-8 base unit

Z 61
DVB-S to PAL converter

Type Z 61
Order number 380 461

QPSK demodulator

Input freqency range [MHz] 950 - 2150

Input level [dBµV] 40 - 80 

SAT IF input [Ω] F-jack, 75

Return loss [dB] ≥ 10 

AFC-catch range automatically adjustment

SAT IF bandwidth [MHz] 36 

Spectrum shape [%] 35  cos-roll-off 

Input data rate [MBaud] 2 - 35, adjustable

Viterbi decoding 1/2; 2/3; 3/4; 5/6; 7/8, 
(according DVB standard) automatically / manually

Interfaces Common Interface (CI) 

RF modulator

Connections [Ω] IEC jacks, 75

Output frequency [MHz] 47 - 862 

Output channels C2 - C69

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard B, G (D/K on request)

Video-signal to noise ratio [dB] typ. 60

Common data 

Power consumption [W] 9,0

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.



Price-competitive SAT-processing
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� designed for the processing of one digital satellite TV-program into two standard 
PAL-signals in the frequency range 47 - 862 MHz

� Data services like VPS or teletext can be switched on / off via software as well as 
the generation of test lines.

� level control for adjusting the modules on an equal output level

� operation only in Z-8 base unit

Type Z 62
Order number 380 462

QPSK demodulator

Input freqency range [MHz] 950 - 2150

Input level [dBµV] 40 - 80 

SAT IF input [Ω] F jacks, 75

Return loss [dB] ≥10 

AFC-catch range automatically adjustment

SAT IF bandwidth [MHz] 36 

Spectrum shape [%] 35  cos-roll-off 

Input data rate [MBaud] 2 - 35, adjustable

Viterbi decoding 1/2; 2/3; 3/4; 5/6; 7/8, 
(according DVB standard) automatically / manually

Interfaces –––

RF modulator

Connections [Ω] IEC jacks, 75

Output frequency [MHz] 47 - 862 

Output channels C2 - C69

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard B, G (D/K on request)

Video-signal to noise ratio [dB] typ. 60

Common data 

Power consumption [W] 9,0

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

Z 62
DVB-S to PAL twin-converter



Price-competitive SAT-processing

��

� designed for the processing of a digital terrestrial TV-program into a standard PAL-
signal in the frequency range 47 - 862 MHz

� Common Interface

� Data services like VPS or teletext can be switched on / off via software as well as the
generation of test lines.

� level control for adjusting the modules on an equal output level

� operation only in Z-8 base unit

Type Z 71
Order number 380 471

COFDM demodulator

Input freqency range [MHz] 47 - 862

Input level [dBµV] 58 - 85 

Input [Ω] IEC jack, 75

Return loss [dB] typ. 10 

Level control [dB] 35

Interfaces Common Interface (CI) 

RF modulator 

Connections [Ω] IEC jack, 75

Output frequency [MHz] 47 - 862 

Output channels  C2 - C69

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard B, G (D/K on request)

Video-signal to noise ratio [dB] typ. 60

Common data 

Power consumption [W] 8,5

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

Z 71
DVB-T to PAL converter



Price-competitive SAT-processing
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� designed for the processing of a digital terrestrial TV-program into two standard 
PAL-signals in the frequency range 47 - 862 MHz

� Common Interface

� Data services like VPS or teletext can be switched on / off via software as well as the
generation of test lines.

� level control for adjusting the modules on an equal output level

� operation only in Z-8 base unit

Type Z 72
Order number 380 472

COFDM demodulator

Input freqency range [MHz] 47 - 862

Input level [dBµV] 58 - 85 

Input [Ω] IEC jack, 75

Return loss [dB] typ. 10 

Level control [dB] 35

Interfaces Common Interface (CI) 

RF modulator 

Connections [Ω] IEC jack, 75

Output frequency [MHz] 47 - 862 

Output channels  C2 - C69

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard B, G (D/K a.A.)

Video-signal to noise ratio [dB] typ. 60

Common data 

Power consumption [W] 13

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

Z 72
DVB-T to PAL twin-converter
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Price-competitive SAT-processing

� designed for procession and conversion of two QPSK modulated SAT-IF signals to
QAM modulated adjacent channels in the frequency range 47 - 862 MHz

� The integrated stuffing unit creates a data rate adjustment in the output channel.

� The output channels can be switched on and off separately from one another.

� Each board has an electronic level control for level matching of the individual plug-in
boards to the same output level.

� operation only in Z-8 base unit

Z 52
DVB-S to QAM twin-converter

Type Z 52
Order number 380 452

QPSK demodulator

Input freqency range [MHz] 920 - 2150

Input level [dBµV] 50 - 80 

SAT IF input [Ω] F jack, 75

Spectrum shape [%] 35  cos-roll-off 

Input data rate [MBaud] 10 - 30, adjustable

Viterbi-Decodierung 1/2; 2/3; 3/4; 5/6; 7/8, automatically / manually (according DVB standard))

QAM modulator

Modulation 16-, 32-, 64-, 128-, 256-QAM (digitale Realisierung)

Signal processing gemäß DVB-Standard

Spectrum shape [%] 15 cos-roll-off

FEC Reed-Solomon (204,188)-Code

Data rate adjust �

PCR correction �

Output symbol rate [MBaud] depends on input data rate

Bandwidth [MHz] depends on input data rate

Brutto data rate [MBits] depends on input data rate

RF output

Connections [Ω] IEC jack, 75

Frequency range [MHz] 47 - 862 (C2 - C69) 1-MHz-steps adjustable

Output level [dBµV] 80 … 90, adjustable

MER (Equalizer, 64 QAM) [dB] ≥ 40

Spurious frequency distance   
40 - 862 MHz [dB] > 60 discrete interferences / > 57 noise interferences

> 950 MHz > 20 relating to 100 dBµV system level and 90 dBµV operating level

Common data 

Power consumption [W] 9

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.



� 1 x 1 in 7 splitter for distribution of SAT-IF signals

� Included in delivery: 2 splitters with mounting material and cable for wiring

� operation only in Z-8 base unit

ZSV
SAT-distribution board for Z-8

Type ZSV
Order number 380 463

Input freqency range [MHz] 950 - 2150

Minimum input level [dBµV] 60 

SAT IF inputs [Ω] F jacks, 75

Reflection loss [dB] ≥ 10 

Isolation of outputs [dB] > 25 

Through loss [dB] 13 ± 2

Remote control supply [V] 12, each 250 mA

Technical changes, changed design and errors excepted.

Z-8
Complete units

Type Z-8 DVB-S/PAL Z-8 QPSK/QAM
Order number 380 500 380 498

Consisting of:

Base unit Z 8 � �

ZSV SAT-distribution board 2 x 2 x 

Z... Twincards 8 x Z 62 8 x Z 52

Technical changes, changed design and errors excepted.

External programming unit KC 3 for Z-8

see page 93
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Universal compact 
SAT-processing

The X-series is guaranteed future-proof thanks to a flexible modular concept. Its outstan-
ding features are easy servicing and easy expansibility. A motherboard holds easily inter-
changeable plug-in modules allowing a mixed digital/analogue complement. The entire
system is enclosed in a compact metal housing with 2, 5 or 8 plug-in slots.

The main field of application for the X-series are conversion or expansion of small to me-
dium-sized community installations and design of new distribution networks.

Main features:

� for analogue, digital, twin and single plug-in cards

� suitable for adjacent channels to 862 MHz

� integrated input switching matrix and output combiner to simplify cabling

� low service and maintenance expenses

� fully compatible with cards of the X-series

� adjustment via the HE programming software (only X-5 / X-8 twin) 
or via programming unit KC 3

see page 93 & 94
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Universal compact SAT-processing

�8

Order number 380 020

Voltage supply [V~/Hz] 230 / 50

EMC compliant EN 50083-2

Ambient temperature [°C] 0 … +50

Dimensions (W x H x D) [mm] 240 x 115 x 235

Weight [kg] 2,3

Power supply [V] 12, 5 A, 60 W

Technical changes, changed design and errors excepted.

X-2 twin
Base unit with 2 slots

The X-2 twin system completes the ASTRO Head-end System with a compact housing
with 2 slots for analogue and digital plug-in modules. The system is enclosed in a com-
pact metal housing and offers an easy to maintain, convenient expansibility for your pre-
sent TV-offering.

� 2 SAT-inputs, 2 external inputs, ready for 4 AV-inputs

� for analogue, digital, twin and single plug-in modules

� audio / video modulator plug-in cards pluggable (with X-A/V quad up to 8 channels)

� suitable for adjacent channels up to 862 MHz

� plug-in power supply included

� integrated output combiner to simplify cabling

� adjustment via KC 3 programming unit

see page 93

Type X-2 twin Basis
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Universal compact SAT-processing

Type X-5 Basis 

� Base unit with input splitter, power supply and motherboard

� ideal for supplement of existing CATV- or IF-distribution networks

� individual assembly and configuration 

� adjustment via HE programming software or 
KC 3 programming unit

X-5 twin 
Base unit with 5 slots

Version twin twin/B twin/AV twin/BA

Order number 330 461 330 840 330 680 330 690

SAT inputs

Switchable inputs 2

External inputs 10

Polarizations up to 12

AV-inputs – – 10 10

Busadapter BA 2 – 1 – 1

Common data

Supply voltage [V~/Hz] 230 / 50

EMC compliant EN 50083-2

Ambient temperature [°C] 0 … +50

Dimensions (W x H x D) [mm] 218 x 360 x 277 

Weight [kg] 3,6

Power consumption  [VA] / [W] maximum 95 / 80

Technical changes, changed design and errors excepted.

X-5 twin 
Complete units

Type X-5 twin DVB-S/PAL X-5 twin 3 digital
Order number 330 853 330 571

Consisting of:

X-5 Basis twin � �

X-Plug-in cards 5 x X-DVB-S/PAL twin (10 channels) 5 x X-QAM twin 3 (10 transponders)

Technical changes, changed design and errors excepted.

see page 93 & 94



Type X-8 Basis twin 

� Base unit with input splitter, power supply and motherboard

� ideal for supplement of existing CATV- or IF-distribution networks

� individual assembly and configuration

� adjustment via HE programming software 
or KC 3 programming unit

X-8 twin 
Base unit with 8 slots

Order number 380 010

SAT inputs

Switchable inputs ––

External inputs 4

Polarizations up to 8

AV-inputs (prepared) up to 32

Busadapter 1

Common data

Supply voltage [V~/Hz] 230 / 50

EMC compliant EN 50083-2

Ambient temperature [°C] 0 … +50

Dimensions (W x H x D) [mm] 340 x 426 x 277 (19” / 7 RU) 
with mounting brackets backside 340 x 491 x 290

Weight [kg] 6,8

Power consumption  [VA] / [W] maximum 200 / 160

X-8 twin
Complete units

Type X-8 twin DVB-S/PAL X-8 twin DVB-S/PAL CI
Order number 380 013 380 011

Consisting of:

X-8 Basis twin � �

X-Plug-in cards 8 x X-DVB-S/PAL twin (16 channels)             8 x X-DVB-S/PAL twin CI (16 channels)

Technical changes, changed design and errors excepted.

Universal compact SAT-processing

4�

see page 93 & 94
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Universal compact SAT-processing

Plug-in cards for the X-series

By continuous advancement the approved head-end modules of the X-series have
matured to a complete, rounded off concept for nearly every demand. The arrange-
ment of the signal processing with the base units X-2 twin, X-5 twin and X-8 twin and
the price-competitive digital twin-modules result in the systems high efficiency. Of
course all modules of the X-series can be used in the V 16 base unit as well.

The plug-in cards of the X-series offer you approved technology and flexible mounting
of the base units with plug-in modules. Digital (DVB-C / -S / -T) as well as analogue
input signals can be processed and converted into cable-suitable DVB-C, PAL or FM
signals.  

The following head-end modules are available:

� terrestrial converters (DVB-T and analogue TV)

� DVB-S / PAL, DVB-T / PAL and DVB-C / PAL transcoders

� DVB-S / FM transcoders

� DVB-S(2) / QAM, DVB-T / QAM, DVB-C / QAM and DVB-S(2) / COFDM 
transmodulators

� A/V modulators and de-modulators

� terrestrial FM converters

� analogue SAT converters

The high-performance transmodulators are HDTV applicable and support all features
required for processing cable signals according DVB-C standard. But also the trans-
coders for PAL and FM offer convincing features, of which operators as well as end-
customers will benefit. Terrestrial converters, modulator-cards and analogue
SAT-modules complement the X-series.

The very good price/performance ratio of the X-series makes it possible to use it even
in small networks, but because of the good system parameters it can promptly be
used in larger CATV-networks.  
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X-series plug-in modules – overview

Type description Usable in base unit Catal.
X-5 X-8 page

X-DTU terrestrial converter (analogue or DVB-T) � � 43

X-DTU duo terrestrial twin-converter (analogue or DVB-T), independent output channels � � 43

X-DVB-S/PAL CI QPSK to PAL converter with CI � � 44

X-DVB-S/PAL duo QPSK to PAL twin-converter, independent output channels � � 46

X-DVB-S/PAL duo CI QPSK to PAL twin-converter with CI, independent output channels � � 46

X-DVB-S/PAL twin QPSK to PAL twin-converter � � 44

X-DVB-S/PAL twin CI QPSK to PAL twin-converter with CI � 44

X-DVB-S/Multinorm twin QPSK to PAL, PAL B/G, PAL D/K NICAM, Direct Digital � 45

X-DVB-S/Multinorm twin CI QPSK to PAL, PAL B/G, PAL D/K NICAM, Direct Digital, with CI � 45

X-DVB-T/PAL CI COFDM (DVB-T) to PAL converter with CI � � 47

X-DVB-T/PAL twin COFDM (DVB-T) to PAL twin-converter � � 47

X-DVB-T/PAL twin CI COFDM (DVB-T) to PAL twin-converter with CI � 47

X-COFDM duo S2 DVB-S2 to COFDM (DVB-T) twin-converter, Direct Digital, independent output channels � 49

X-DVB-T/Multinorm twin COFDM (DVB-T) to PAL, PAL B/G, PAL D/K NICAM twin-converter, Direct Digital � 48

X-DVB-T/Multinorm twin CI COFDM (DVB-T) to PAL, PAL B/G, PAL D/K NICAM twin-converter, Direct Digital, with CI � 48

X-DVB-C/PAL CI QAM to PAL converter with CI � � 50

X-DVB-C/PAL twin QAM to PAL twin-converter � � 50

X-DVB-C/PAL twin CI QAM to PAL twin-converter with CI � 50

X-DVB-C/Multinorm twin QAM to PAL, PAL B/G, PAL D/K NICAM twin-converter, Direct Digital � 51

X-DVB-C/Multinorm twin CI QAM in PAL, PAL B/G, PAL D/K NICAM twin-converter, Direct Digital, with CI � 51

X-860 twin analog S SAT analogue twin-converter, video signal-to-noise-ratio 58 dB � � 52

X-A/V twin 860 S A/V to PAL twin-modulator � � 53

X-A/V Multinorm twin A/V to PAL twin-modulator, Direct Digital � 53

X-A/V quad A/V to PAL quad-modulator � 53

X-Demod twin PAL in A/V, Mono, twin-de-modulator � � 54

X-QAM twin 3 QPSK to QAM twin-converter, Direct Digital, MER typ. 4� dB � � 55

X-QAM twin 5 QPSK to QAM twin-converter, NIT-generating, Direct Digital, MER typ. 4� dB � � 55

X-QAM twin 6 QPSK to QAM twin-converter, data rate adaption, NIT/PID-processing, � � 55
PID-remapping, PCR-correction, OP-ID, Direct Digital, MER typ. 45 dB

X-QAM 5 S2 DVB-S2 to QAM converter, Direct Digital, MER typ. 4� dB � � 56

X-QAM twin 5 S2 QPSK to QAM twin-converter, data rate adaption, NIT/PID-processing, � 56
PID-Remapping, PCR-Korrektur, Direct Digital, MER typ. 4� dB

X-QAM twin 6 S2 DVB-S2 to QAM twin-converter, data rate adaption, NIT/PID-processing, � 57
PID-remapping, PCR-correction, Direct Digital, MER typ. 45 dB

X-QAM duo 7 S2 DVB-S2 to QAM twin-converter, data rate adaption, NIT/PID-processing, servicefilter, OP-ID, � 57
PID-remapping, PCR-correction, Direct Digital, MER typ. 45 dB, independent output channels

X-CQAM twin 6 QAM (DVB-C) in QAM twin-converter, data rate adaption, NIT/PID-processing, � � 58
PID-remapping, PCR-correction, Direct Digital, MER typ. 45 dB

X-TQAM twin 6 COFDM (DVB-T) QAM twin-converter, data rate adaption, NIT/PID-processing, � � 58
PID-remapping, PCR-correction, OP-ID, Direct Digital, MER typ. 45 dB

X-DVB-S/FM twin QPSK to FM twin-transcoder with RDS, Direct Digital  � � 59

X-DVB-S/FM octopus QPSK to FM 8-time-transcoder with RDS, Direct Digital � 59

X-UKW twin terrestrial FM to FM twin-converter � � 60

X-UKW Verstärker terrestrial FM amplifier with 6 wave traps � � 61

X-FM twin S audio to FM twin-modulator � � 62
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� for conversion and input of terrestrial TV-programs in existing CATV- or SAT-IF 
distribution networks

� DVB-T ��  DVB-T or PAL ��  PAL possible

� automatic input level adjustment

� electronic level adjustment

� X-DTU duo offers 2 independent programmable output channels

X-DTU, X-DTU duo
digital / analogue terrestrial converters

Type X-DTU X-DTU duo
Order number 330 598 330 597

Input 

Impedance [Ω] 75

Connections IEC jacks 

Input frequency range [MHz] 47 - 862

Input level

analogue / digital [dBµV] 50 - 80 / 40 - 70

Return loss [dB] typ. ≥10 typ. ≥ 8

TV standard DVB-T B/G, (D/K o.req.) / DVB-T 7/8 MHz

Control range for level control [dB] > 45 

Output (RF modulator) 

Output frequency [MHz] 47 - 862 / C 2 - C 69

Output level

analog / digital [dBµV] 90 - 100 / 80 - 90 90 - 100 / 85 - 95

Intermodulation distance [dB] typ. 60

Return loss [dB] > 10

Common data  

Power consumption [W] 7,5 11,5

Ambient temperature [°C] 0 … + 50

Technical changes, changed design and errors excepted.. 



Type X-DVB-S/PAL CI X-DVB-S/PAL twin X-DVB-S/PAL twin CI

Universal compact SAT-processing

44

� for processing of one or two digital SAT-TV-programs in one or two PAL-signals in the
frequency range 47 - 862 MHz

� X-DVB-S/PAL twin: output channel A selectable, output channel B is automatically 
selected as the adjacent channel

� Data services like VPS or teletext can be switched on / off via software as well as the
generation of test lines.

� electronic level adjustment (X-DVB-S/PAL CI manually)

X-DVB-S/PAL, X-DVB-S/PAL twin
QPSK to PAL converters

Order number 330 675 330 676 330 677

QPSK-Demodulator

Input frequency range [MHz] 950 - 2150

Input level [dBµV] 40 - 80 

SAT IF input [Ω] F jack, 75

Return loss [dB] ≥ 10 

AFC-catch range automatic adjustment

SAT IF bandwidth [MHz] 36

Spectrum shape cos-roll-off [%] 35

Input data rate [mBaud] 2 – 35, adjustable

Viterbi decoding  1/2; 2/3; 3/4; 5/6; 7/8
(according DVB standard) automatically / manually

CI interfaces � –– �

RF modulator

Connections [Ω] IEC jacks, 75

Output frequency [MHz] 47 - 862

Output channels C 2 - C 69

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard B, G (D/K on request)

Video-signal to noise ratio [dB] typ. 60

Common data

Power consumption [W] 9 13 16,5

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted 
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� for processing of two digital SAT-TV-programs in two adjacent PAL-signals in the 
frequency range 47 - 862 MHz

� Direct Digital technology

� free configuration via software, support of all common TV standards

� electronic level adjustment 

Type X-DVB-S Multinorm twin X-DVB-S Multinorm twin CI

Order number 330 667 330 666

QPSK demodulator

Input frequency range [MHz] 950 - 2150

Input level [dBµV] 40 - 80 

SAT IF input [Ω] F jack, 75

Return loss [dB] ≥ 10 

AFC-catch range automatic adjustment

SAT IF bandwidth [MHz] 36

Spectrum shape cos-roll-off [%] 35

Input data rate [mBaud] 2 - 35, adjustable

Viterbi decoding  1/2; 2/3; 3/4; 5/6; 7/8
(according DVB standard) automatically / manually

CI interfaces –– �

RF modulator

Connections [Ω] IEC jacks, 75

Output frequency [MHz] 47 - 862 (C 2 - C 69)

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard PAL/SECAM, B/G/D, SECAM L, A2/NICAM

Intercarrier, signal to noise ratio, 
weighted CCIR [dB] typ. 60

Stereo cross talk [dB] > 55

Residual carrier accuracy [%] 1

Video-signal to noise ratio [dB] typ. 60

Common data

Power consumption [W] 12,5 14,5

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted

X-DVB-S Multinorm twin
QPSK to PAL twin-converter



� for processing of two digital SAT-TV-programs in two independent PAL-output channels
in the frequency range 47 - 862 MHz

� Direct Digital technology

� free configuration via software, support of all common TV standards

� electronic level adjustment 

Type X-DVB-S/PAL duo X-DVB-S/PAL duo CI

Order number 330 686 330 687

QPSK demodulator

Input frequency range [MHz] 950 - 2150

Input level [dBµV] 40 - 80 

SAT IF input [Ω] F jack, 75

Return loss [dB] ≥ 10 

AFC-catch range automatic adjustment

SAT IF bandwidth [MHz] 36

Spectrum shape cos-roll-off [%] 35

Input data ratio [mBaud] 2 - 35, adjustable

Viterbi decoding 1/2; 2/3; 3/4; 5/6; 7/8
(according DVB standard) automatically / manually

CI interfaces –– ��

RF modulator

Connections [Ω] IEC jacks, 75

Output frequency [MHz]                        47 - 862 (C 2 - C 69) independent adjustable

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard PAL/SECAM, B/G/D, SECAM L, A2/NICAM

Intercarrier, signal to noise ratio,
weighted CCIR [dB] typ. 58

Stereo cross talk [dB] > 55

Residual carrier accuracy [%] 1

Video signal to noise ratio [dB] typ. 60

Common data 

Power consumption [W] 14,5 16,5

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

X-DVB-S/PAL duo 
QPSK to PAL twin-converter
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� for processing of one / two digital DVB-T TV-programs in one / two  adjacent PAL-
signals in the frequency range 47 - 862 MHz

� X-DVB-T/PAL twin (CI): output channel A selectable, output channel B automatically
selected as the adjacent channel

� Data services like VPS or teletext can be switched on / off via software as well as the
generation of test lines.

� electronic level adjustment (X-DVB-T/PAL CI manually)

Order number 330 590 330 594 330 597

COFDM demodulator

Input frequency range [MHz] 47 - 862

Input level [dBµV] 35 - 84 

Input [Ω] IEC jacks, 75

Return loss [dB] typ. 8 

Level control [dB] 65

CI interfaces � –– �

RF modulator

Connections [Ω] IEC jacks, 75

Output frequency [MHz] 47 - 862

Output channels C 2 - C 69

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard B, G (D/K on request)

Video-signal to noise ratio [dB] typ. 60

Common data 

Power consumption [W] 7 14 16

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

Type X-DVB-T/PAL CI X-DVB-T/PAL twin X-DVB-T/PAL twin CI

X-DVB-T/PAL, X-DVB-T/PAL twin
COFDM to PAL converters

Universal compact SAT-processing

47



Universal compact SAT-processing

48

� for processing of two digital DVB-T TV-programs in two adjacent PAL-signals in the
frequency range 47 - 862 MHz

� Direct Digital technolgy

� free configuration via software, support of all common TV standards

� electronic level adjustment 

X-DVB-T Multinorm twin
COFDM to PAL twin-converter

Type X-DVB-T Multinorm twin X-DVB-T Multinorm twin CI

Order number 330 599 330 600

COFDM-Demodulator

Input frequency range [MHz] 47 - 862

Input level [dBµV] 35 - 84 

Input [Ω] IEC jack, 75

Return loss [dB] typ. 8 

Level control [dB] 65

CI interfaces –– �

RF modulator

Connections [Ω] IEC jack, 75

Output frequency [MHz] 47 - 862 (C 2 - C 69)

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard PAL/SECAM, B/G/D, SECAM L, A2/NICAM

Intercarrier, signal to noise ratio,
weighted CCIR [dB] typ. 60

Stereo cross talk [dB] > 55

Residual carrier accuracy [%] 1

Video signal to noise ratio [dB] typ. 60

Common data

Power consumption [W] 15 18

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.
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X-COFDM duo S2 
DVB-S2 to COFDM (DVB-T) twin-converter

� for processing of DVB-S(2)-modulated SAT-IF-signals in two independent COFDM 
output channels

� selection of programs for transmodulation via pass- or drop-service filter 

Type X-COFDM duo S2

Order number 330 483

DVB-S(2) demodulator

Input frequency range [MHz] 950 - 2150

Input level [dBµV] 50 - 80 

SAT IF input [Ω] F jack, 75

Input symbol rate [MS/s] maximum 30,0

DVB-S viterbi 1/2; 2/3; 3/4; 5/6; 6/7; 7/8

DVB-S2 LDPC 1/4; 1/3; 2/5; 1/2; 3/5; 2/3; 3/4; 4/5; 5/6; 8/9; 9/10

DVB-S2 roll-off-factors 0,20; 0,25; 0,35

DVB-S2 modulation QPSK, 8PSK

COFDM modulator

Signal processing according DIN EN 300744

Transmission mode 2k (8k on request)

Modulation QPSK; 16 QAM;  64 QAM

Bandwidth [MHz] 7 or 8

Data rate adjust �

PCR correction �

PID filter �

Coding 1/2; 2/3; 3/4; 5/6; 6/7; 7/8

Guard-Intervals 1/4; 1/8; 1/16; 1/32

RF output

Connections [Ω] IEC jack, 75

Freqency range [MHz] 47 - 862

Output level [dBµV] 80 … 90

MER (Equalizer, 64 QAM) [dB] 36

Spurious freq. distance 47 - 862 MHz [dB] > 60 discrete interferences / > 57 noise interferences

Common data

Power consumption [W] 15

Ambient temperature [°C] 0 ... +50

Technical changes, changed design and errors excepted. 
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Type X-DVB-C/PAL CI X-DVB-C/PAL twin X-DVB-C/PAL twin CI

� for processing of one / two digital DVB-C TV-programs in one / two PAL-signals in the
frequency range 47 - 862 MHz

� X-DVB-C/PAL twin (CI): output channel A selectable, output channel B automatically
selected as the adjacent channel

� data services like VPS or teletext can be switched on / off via software as well as the
generation of test lines.

� electronic level adjustment (X-DVB-C/PAL CI manually)

X-DVB-C/PAL, X-DVB-C/PAL twin
QAM to PAL converters

Order number 330 580 330 579 330 577

QAM demodulator

Input frequency range [MHz] 47 - 862

Input level [dBµV] 58 - 75 47 - 92 47 - 92

Input [Ω] IEC jacks, 75

Return loss [dB] typ. 10 

Level control [dB] 17

CI interfaces � –– �

RF modulator

Connections [Ω] IEC jacks, 75

Output frequency [MHz] 47 – 862

Output channels C 2 - C 69

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard B, G (D/K on request)

Video signal to noise ratio [dB] typ. 60

Common data 

Power consumption [W] 9 14,6 15,5

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.
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� for processing of two digital DVB-C TV-programs in two adjacent PAL-signals in the 
frequency range 47 - 862 MHz

� Direct Digital technology

� free configuration via software, support of all common TV standards

� electronic level adjustment

X-DVB-C Multinorm twin
QAM to PAL twin-converter

Type X-DVB-C Multinorm twin X-DVB-C Multinorm twin CI

Order number 330 646 330 647 

QAM demodulator

Input frequency range [MHz] 47 - 862

Input level [dBµV] 58 - 75 

Input [Ω] IEC jacks, 75

Return loss [dB] typ. 10 

Level control [dB] typ. 17

CI interfaces –– �

RF modulator

Connections [Ω] IEC jacks, 75

Output frequency [MHz] 47 - 862 ( C 2 - C 69)

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard PAL/SECAM, B/G/D, SECAM L, A2/NICAM

Intercarrier, signal to noise ratio,
weighted CCIR [dB] typ. 60

Stereo cross talk [dB] > 55

Residual carrier accuracy [%] 1

Video signal to noise ratio [dB] typ. 60

Common data 

Power consumption [W] 14,5 16,5

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted. 
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� for processing of two analogue TV-satellite-programs in standard TV-signals 
in the frequency range 47 - 862 MHz

� two optional SAT-channels into two VHF-/ UHF adjacent channels with equal channel
spacing

� separated activation and deactivation of both output channels 

X-860 twin analog S
SAT analogue PAL converter

Type X-860 twin analog S

Order number 330 510

SAT IF

Input frequency range [MHz] 920 - 2150

Frequency tuning 1-MHz-steps adjustable

SAT IF input [Ω] F jack, 75

Input level [dBµV] 47 - 80  

Return loss [dB] typ. 10

AFC-catch range [MHz] ± 8

IF-bandwidth [MHz] 27

SAT video

Video bandwidth [MHz] 0,025 … 4,8

Video polarity [MHz] negative, positive (on request)

Deemphasis PAL

Videohub automatic adjustment by level control

Video-signal to noise ratio [dB] typ. 58

Suppression blur of energy [dB] typ. 30

SAT audio

Tone IF range [MHz] 5,5 … 9,0, adjustable

Frequency tuning 1-kHz-steps adjustable

Audio bandwidth [kHz] 130 Wegener Panda comp. 280/500 kHz, 50µs, J17

RF modulator

Output frequency [MHz] 47 - 862 / C 2 - C 69
In steps of [kHz] 100

Output level [dBµV] 90 - 100, adjustable

Intermodulation distance [dB] > 60

Spurious frequency distance [dB] typ. 60 (on 40 - 862 MHz)

Group delay [ns] ± 80

TV standard B, G (D/K on request)

Return loss [dB] > 10

Common data

Power consumption [W] 13,5

Ambient temperature [°C] 0 … + 50

Technical changes, changed design and errors excepted. 



5�

Universal compact SAT-processing

� for modulation of audio / video signals in CATV- or SAT-IF distribution networks

� separated activation and deactivation of both output channels

� electronic level adjustment (X-A/V twin 860 S manually)

� X-A/V Multinorm twin: outstanding output parameters by Direct Digital technology

� X-A/V Multinorm twin: free configuration via software, support of all common 
TV standards 

X-A/V twin 860 S, X-A/V Multinorm twin, X-A/V quad
Audio/Video to PAL modulators

Type X-A/V twin 860 S X-A/V Multinorm twin X-A/V quad

Order number 330 322 330 326 380 322

RF modulator

Output frequency range [MHz] 47 - 862

Output channels C 2 - C 69

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard B, G (D/K on request) PAL / SECAM B/G/D, B, G (D/K on request)
Secam L, A2 / Nicam 

Video-signal to noise ratio [dB] typ. 58 typ. 60 typ. 60

Audio / Video

Input 15-pin SUB-D-jack (per jack 2 A/V-input signals)

Audio

Input level [V RMS] 0,5 0,5 0,5

Frequency range 40 Hz - 15 kHz

Signal-to-noise ratio [dB] typ. 45

Video

Bandwidth 25 Hz - 4,8 MHz

Input level 1 Vss / 75 Ω

Common data

Power consumption [W] 8 13 14,1

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted. 
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� for reception of two optional analogue RF-signals (47 - 862 MHz) 
and demodulation into A/V

� automatic input level adjustment

Type X-Demod twin

Order number 330 323

RF demodulator

Input frequency range [MHz] 47 - 862

Input level [dBµV] 55 - 85

Input [Ω] IEC jack, 75

Return loss [dB] > 10

TV standard B / G

Video-signal to noise ratio [dB] typ. 54

Audio-Video

Output 15-pin SUB-D jack

Frequency range 40 Hz - 15 kHz

Output level [V RMS] 0,5 / 10 kΩ

Video

Output level 1 Vss / 75 Ω

Common data 

Power consumption [W] 2

Ambient temperature [°C] 0 … + 50

Technical changes, changed design and errors excepted. 

X-Demod twin
PAL to A/V demodulator
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X-QAM twin 3, X-QAM twin 5, X-QAM twin 6
QPSK to QAM twin-converters

Type X-QAM twin 3 X-QAM twin 5 X-QAM twin 6

Order number 330 581 330 584 380 585

QPSK demodulator

Input frequency range [MHz] 920 - 2150

Input level [dBµV] 50 - 80 

SAT IF input [Ω] F jack, 75

Spectrum shape cos-roll-off [%] 35

Input data rate [mBaud] 10,0 - 30,0 2,4 - 30,0 2,4 - 30,0

Viterbi decoding 1/2; 2/3; 3/4; 5/6; 7/8, automatically / manually (according DVB standard)

QAM modulator

Modulation 16-, 32-, 64-, 128-, 256-QAM (digital implementation)

Shoulder attenuation [dB] typ. 50 typ. 50 typ. 58

Signal processing  according DVB-Standard

Spectrum shape [%] 15  cos-roll-off

FEC Reed-Solomon (204,188)-Code

Data rate adjust �

PCR correction �

PID filter –– �

NIT handling –– �

Output symbol rate [MBaud] depends on input data rate 3,45 - 6,9

Bandwidth [MHz] depends on input data rate 4 - 8,  depending on symbol rate

Brutto data rate [MBit/s] depends on input data rate ca. 13,8 … 55,2

RF Output 

Connections [Ω] IEC jack, 75

Frequency range [MHz]                          47 - 862 (C 2 - C 69) 

Output level [dBµV] 80 … 90, adjustable

MER (Equalizer, 64 QAM) [dB] typ. 40 typ. 40 typ. 45

Spurious freq. distance 4� - 862 MHz [dB] > 60 discrete interferences / > 57 noise interferences
>95� MHz > 20 relating to 100 dBµV system level and 90 dBµV operating level

Common data

Power consumption [W] 9,5 9,5 10

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.  

� for processing of two QPSK-modulated SAT-IF-signals into two QAM-modulated adja-
cent channels in the frequency range of 47 - 862 MHz

� future-proof by integrated data rate adjustment, PCR-correction, PID-filter and 
NIT-generation (only X-QAM twin 5 & 6) 



Type X-QAM 5 S2 X-QAM twin 5 S2
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� for processing of one / two DVB-S(2)-modulated SAT-IF-signals into QAM-modulated
adjacent channels in the frequency range of 47 - 862 MHz

� integrated data rate adjustment, PCR-correction, PID-filter and NIT-generation

X-QAM 5 S2, X-QAM twin 5 S2
DVB-S(2) to QAM converters

Order number 330 578 330 476

DVB-S(2) demodulator

Input frequency range [MHz] 950 - 2150

Input level [dBµV] 50 - 80 

SAT IF input [Ω] F jack, 75

Input symbol rate [MS/s] maximum 30,0

DVB-S viterbi 1/2; 2/3; 3/4; 5/6; 6/7; 7/8

DVB-S2 LDPC 1/4; 1/3; 2/5; 1/2; 3/5; 2/3; 3/4; 4/5; 5/6; 8/9; 9/10

DVB-S2 roll-off-factors 0,20; 0,25; 0,35

DVB-S2 modulation QPSK, 8PSK

QAM modulator

Modulation 16-, 32-, 64-, 128-, 256-QAM

Signal processing according DVB standard

Spectrum shape cos-roll-off [%] 15

FEC Reed-Solomon (204,188)-Code

Data rate adjust �

PCR correction �

NIT handling �

PID filter �

Output symbol rate [MSym] 3,45 - 6,9 

Bandwidth [MHz] 4 - 8 depending on symbol rate

Brutto data rate [MBit/s] maximum 55,2

RF output

Connections [Ω] IEC jack, 75

Freqency range [MHz] 47 - 862 (C 2 - C 69) 1-MHz-steps adjustable

Output level [dBµV] 80 … 90, adjustable

MER (Equalizer, 64 QAM) [dB] typ.  40

Spurious freq. distance 4� - 862 MHz [dB] > 60 discrete interferences / > 57 noise interferences
>950 MHz > 20 relating to 100 dBµV system level and 90 dBµV operating level

Common data

Power consumption [W] 10 15,5

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted. 
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� for processing of DVB-S(2)-modulated SAT-IF-signals into QAM-modulated adjacent
channels (X-QAM duo 7 S2: independent adjustable output channels) 

� integrated data rate adjustment, PCR-correction, PID-filter (X-QAM twin 6 S2: drop PID
/ X-QAM duo 7 S2: pass or drop service filter) and NIT-generation 

Type X-QAM twin 6 S2 X-QAM duo 7 S2

Order number 330 478 330 479

DVB-S(2) demodulator

Input frequency range [MHz] 920 - 2150

Input level [dBµV] 50 - 80 

SAT IF input [Ω] F jack, 75

Input symbol rate [MS/s] maximum 30,0

DVB-S viterbi 1/2; 2/3; 3/4; 5/6; 6/7; 7/8

DVB-S2 LDPC 1/4; 1/3; 2/5; 1/2; 3/5; 2/3; 3/4; 4/5; 5/6; 8/9; 9/10

DVB-S2 roll-off-factors 0,20; 0,25; 0,35

DVB-S2 modulation QPSK, 8PSK

QAM modulator

Modulation 16-, 32-, 64-, 128-, 256-QAM

Signal processing according DVB standard

Spectrum shape cos-roll-off [%] 15

FEC Reed-Solomon (204,188)-Code

Data rate adjust �

PCR correction �

NIT handling �

PID filter Drop PID Pass or Drop Service Filter

Output symbol rate [MSym] depends on input data rate, 3,45 - 6,9 

Bandwidth [MHz] depends on input data rate, 4 - 8

Brutto data rate [MBit/s] maximum 55,2

RF output

Connections [Ω] IEC jack, 75

Freqency range [MHz] 47 - 862 (C 2 - C 69) in 1-MHz-steps adjustable

Output level [dBµV] 80 … 90, adjustable

MER (Equalizer, 64 QAM) [dB] typ.  45

Spurious freq. distance 4� - 862 MHz [dB] > 60 discrete interferences / > 57 noise interferences
>950 MHz > 20 relating to 100 dBµV system level and 90 dBµV operating level

Common data

Power consumption [W] 15,5 17,1

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.  

X-QAM twin 6 S2, X-QAM duo 7 S2
DVB-S(2) to QAM twin-converters with NIT-processing
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X-TQAM twin 6, X-CQAM twin 6
DVB-T / DVB-C to QAM twin-converters with NIT-processing

Type X-TQAM twin 6 X-CQAM twin 6

Order number 330 700 330 701

Demodulator

Demodulator type COFDM QAM

Input frequency range [MHz] 47 - 862

Input level [dBµV] 35 - 84 47 - 92

Input [Ω] IEC jack, 75

Input symbol rate [Mbaud] –– 0,5 - 7,0 adjustable

Channel bandwidth [MHz] 6; 7; 8 ––

Modulation types QPSK, QAM16, QAM32, 
(according DVB standard) QAM64, QAM128, QAM256

AFC-catch range –– automatically adjustment

Return loss [dB] typ. 8

Level control [dB] –– typ. 45

QAM modulator

Modulation 16-, 32-, 64-, 128-, 256-QAM

Signal processing according DVB standard

Spectrum shape [%] 15 

FEC Reed-Solomon (204,188)-Code

Data rate adjust �

PCR correction / PID filtering �

NIT handling �

Output symbol rate [MSym] adjustable, 3,45 - 6,9

Bandwidth [MHz] depends on input data rate, 4 - 8

Brutto data rate [MBits] maximum 55,2  

RF Output

Connections [Ω] IEC jack, 75

Freqency range [MHz] 47 - 862 (C 2 - C 69) in 1-MHz-steps adjustable

Output level [dBµV] 80 … 90, adjustable

MER (Equalizer, 64 QAM) [dB] typ. 45

Shoulder attenuation [dB] typ. 58

Spurious freq. distance 4� - 862 MHz [dB] > 60 discrete interferences / > 57 noise interferences
>950 MHz > 20 relating to 100 dBµV system level and 90 dBµV operating level

Common data

Power consumption [W] 9,5 10

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

� for processing of two DVB-T / DVB-C input channels into two QAM adjacent channels 

� outstanding output parameters by Direct Digital technology, integrated data rate 
adjustment, PCR-correction, PID-filter, NIT-generation
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X-DVB-S/FM twin
QPSK to FM converters

Type X-DVB-S/FM twin X-DVB-S/FM octopus

� for processing of digital SAT-radio-programs into standard FM-signals in the frequency
range 87,5 - 108 MHz

� outstanding audio parameters (IMA, distortion factor, etc.) by Direct Digital technology
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Order number 330 643 330 645

QPSK demodulator

Input frequency range [MHz] 950 - 2150

Input level [dBµV] 40 - 80 

SAT IF input [Ω] F jack, 75

Return loss [dB] ≥ 10 

SAT IF bandwidth [MHz] 36 

Spectrum shape [%] 35 (cos-roll-off)

Input symbol rate [mBaud] 2 - 35, adjustable

AFC-catch range automatically adjustment

Viterbi decoding 1/2; 2/3; 3/4; 5/6; 7/8
(according DVB standard) automatically / manually 

FM modulatoren

Output frequency [MHz] 87,5 - 108 MHz, 
Step by step selection [kHz] 10

RDS data
Static PS 2 x 8 signs
Dynamic radiotext / PTY / PS

Output level [dBµV] maximum 98

Intermodulation distance [dB] > 70

Return loss [dB] > 14

Signal to noise ratio [dB] > 66

Unweighted signal to noise ratio [dB] > 72

Preemphasis [µs] 50

Stereo cross talk [dB] typ. 60

Distortion factor [%] < 0,05

Frequency response [dB] < 1

Common data

Power consumption [W] 10 6,5

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted. 
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� for processing of two FM radio-programs into standard FM-signals in the frequency
range 87,5 - 108 MHz

� input of terrestrial FM programs by shifting of the original 

� processing of two independent stereo FM programs

� integrated shiftable input distributor for use of one input signal in both tuners

X-UKW twin
Terrestrial FM to FM twin-converter

Type X-UKW twin

Order number 330 740

FM input 

Impedance [Ω] 75 / F jack

Frequency range [MHz] 87.5 - 108 

Step by step selection [kHz] 10

Input level [dBµV] 40 - 80

Return loss [dB] typ. 10

IF 

IF range [MHz] 10,7

IF bandwidth [kHz] typ. 250

FM output

Impedance [Ω] 75

Frequency range [MHz] 87.5 - 108 

Output level [dBµV] maximum 98

Step by step selection [kHz] 10

Distortion factor [%] < 1

Frequency response [dB] ± 2

Cross-talk attenuation [dB] typ. 30

Return loss [dB] > 10

Common data

Power consumption [W] 12

Ambient temperature [°C] 0 … + 40

Technical changes, changed design and errors excepted.
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X-UKW Verstärker 
Terrestrial broadband FM amplifier

Type X-UKW  Verstärker

� for input of the terrestrial FM range into a channel processing

� overall level adjustment matches the complete FM range to the rest of the head-end

� 6 additional separately adjustable wave traps allow for attenuation of locally received
FM programs
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Order number 330 661

Input 

Frequency range [MHz] 87,5 - 108

Impedance [Ω] 75

Return loss [dB] > 10

Output 

Frequency range [MHz] 87,5 - 108

Impedance [Ω] 75

Return loss [dB] > 10

Output level [dBµV] maximum 100

Level control [dB] 20

Gain [dB] typ. 45 ±1

Noise figure [dB] typ. 6

Filter selection [dB] > 30 @ ± 20 MHz, > 60 @ ± 40 MHz

Blocking circuits for channel lowering 

Count 6

Rejection [dB] typ. 12

Adjustment range [MHz] 80 - 120

Common data

Power consumption [W] 3

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.



Type X-FM twin S

Order number 330 642

FM modulatoren

Output frequency [MHz] 87,5 - 108, steps 10 kHz

Output range [dBµV] max. 98 

Signal to noise ratio [dB] > 55

Unweighted signal-to-noise ratio [dB] > 60

Distortion factor [%] < 1

Cross-talk attenuation [dB] typ. 40

Frequency response [dB] < 1

Return loss [dB] > 10

Audio

Input 15-pole SUB-D jack

Input range [V RMS] 0,5 / 10 kΩ

Frequency range 40 Hz - 15 kHz

Common data

Power consumption [W] 3

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

� for processing of audio-signals into standard FM signals in the frequency range of
87,5 - 108 MHz

� for use in head-ends, where - beyond TV and terrestrial radio programs – 
additional FM programs must be generated

� simultaneous processing of two independent audio signals into FM channels

X-FM twin S
Audio in FM twin-converter

62

Universal compact SAT-processing



Distribution networks, that are built-up with the ASTRO V 16 system, are future-proof by their
modular structure, because they are expandable, updateable and therefore adaptable to
each reception situation at any time.

� 8 slots for connection of different plug-in cards

� fully downward-compatible to all modules of the proven X-series

� by interconnection a very extensive program offer can be converted

� optional satellite distribution field with six switchable inputs and 16 outputs

� optional delivery with redundant power supply possible

� power supply unit can easily be exchanged – without disassembling the plug-in modules

� power supply for up to four LNBs

� integrated temperature-controlled fans

� integrated bus adapter

� the entire head-end can be maintained and programmed remotely

� plug-in modules are secured by a locking device, which is integrated in the housing

� operation and error display for each plug-in module

� case cover is lockable (can be opened fast and easily without use of tools)

� 19-inch-cabinet and wall assembly

� due to the modular design up to 4 base units can be put 
into a standard 19-inch cabinet

� configuration via HE programming software (laptop)

Professional SAT-processing

see page 94
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Type base unit V16.13 V16.1 V16.2 V16.23 V16.3 V16.4

individual mounting with plug-in cards, 
individually configurable

configuration via HE programming 
software or via programming unit KC 3

V16 Base unit without plug-in cards 
Base unit with power supply and mainboard

see page 93 & 94

Order number 380 070 380 077 380 071 380 076 380 080 380 090

Configuration components

8 plug in slots � � � � � �

Bus adapter � � � � � �

2 temperature-controlled 
cooling fans � � � � � �

Power supply VSN 1 � � –– –– � ––

Power supply VSN 2 (redundant) –– –– � � –– �

prepared for 16 AV- or 
32 D-Sub inputs � –– –– –– –– ––

SAT-distribution board VMS 616 –– –– –– –– � �

prepared for BNC connectors 
for applications with ASI-modules –– –– –– � –– ––

Common data

Supply voltage  [V~/Hz] 230 / 50

EMC compliant EN 50083 T2 / A1

Ambient temperature [°C] 0 … +50

Dimensions (W x H x D) [mm] 340 x 426 x 277 (19” / 7 HE base) 
with mounting brackets frontside 340 x 491 x 277
with mounting brackets backside 340 x 491 x 290

+ 3 HE for Air Flow units VAF

Weight [kg] 9,6

Power consumption [W] maximal 200

Technical changes, changed design and errors excepted.
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V 16 configuration components

redundant power supply

slots

slots

bus adapter
AV-inputs (cinch-connectors)       D-sub-connectors

LED indicators

SAT distribution field

2 temperature 
controlled fans

Professional SAT-processing
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Plug-in cards of the V-series

Measurement protocol of a DV-S/PAL channel processing – after combining – with V 612 and activated output
channel filter

The plug-in modules of the V-series were developed especially for professional channel pro-
cessing in combination with the V 16 base unit. These modules feature excellent output para-
meters after the combining – thanks to the optional output channel filter – and are applicable in
biggest networks. The impressive advantages of the V-series are displayed in the measurement
protocol below.

Using the Direct Digital technology, for the first time it is possible to reach system parameters,
which seemed to be impossible in the head-end compact class. Besides a MER of more than
45 dB, offering additional system resources as well as high-end audio parameters, new bench-
marks have been created regarding the flexibility of configuration.
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V 16-series plug-in cards - overview

Type description  catalogue-
page  

V 112 A/V to PAL 

twin-converter with output channel filter option, Direct Digital 85

V 202 ASI to QAM 

twin-converter with output channel filter option, Direct Digital 70

V 212 ASI to PAL

twin-converter with output channel filter option, Direct Digital 41

V 222 ASI to FM

twin-converter, Direct Digital 72

V 228 ASI to FM

8-time-converter, Direct Digital 72

V 231 QAM to ASI 

converter, 2 x QAM routed in up to 6 ASI outputs, Direct Digital 73

V 241 COFDM to ASI 

converter, 2 x COFDM routed in up to 6 ASI outputs, Direct Digital 74

V 251 QPSK to ASI 

converter, 2 x QPSK routed in up to 6 ASI outputs, Direct Digital 75

V 252 DVB-S2 to ASI 

converter, 2 x Q(8)PSK routed in up to 6 ASI outputs, Direct Digital 75

V 311 terrestrial twin-converter 

with output channel filter option (also DVB-T in DVB-T), independent output channels 77

V 502 DVB-S2 to QAM 

twin-converter with output channel filter option, Direct Digital, operator-ID 78

V 503 COFDM to QAM 

twin-converter with output channel filter option, Direct Digital, operator-ID 79

V 504 QAM to QAM 

twin-converter with output channel filter option, Direct Digital, operator-ID 79

V 512 DVB-S2 to QAM 

twin-converter with output channel filter option, Direct Digital, operator-ID, pass-service-filter 78

V 532 Transport stream router

2 x DVB-S2 and 2 x ASI in QAM and 2 x ASI, Direct Digital 80

V 612 QPSK to PAL 

twin converter with output channel filter option, Direct Digital 81

V 712 COFDM to PAL 

twin converter with output channel filter option, Direct Digital 82

V 812 QAM to PAL 

twin converter with output channel filter option, Direct Digital 83

V 912 DVB-S2 to COFDM 

twin converter with output channel filter option, Direct Digital, independent output channels 84



U 261, U 262 
IP/ASI-Gateway, ASI/IP-Gateway

� U 261: Processing of up to 16 multicast-groups of one Gigabit-Ethernet-Stream into up
to 16 DVB ASI outputs (one reception & broadcast license included)

� U 262: Processing of up to 16 DVB ASI inputs into up to 16 multicast-groups of one
Gigabit-Ethernet-Stream (one broadcast & reception license included)

� RTP & FEC implemented

� TS analyzer optionally available

� for installation of master and regional head-ends

� Postprocessing of output signals possible

Type U 261 U 261 i U 262 U 262 i

Order number 380 261 380 262 380 263 380 264

Transport stream interfaces

DVB ASI 16

Connectors BNC-Female

Bitrate [Mbit/s] 213, maximum

Network interfaces

Interface type 1000 Base-T Ethernet

Protocol IEEE802.3 Ethernet, RTP, ARP, IPv4, TCP/UDP, HTTP, SNTP, IGMP

Connector 2 x RJ 45

Total bit rate [Mbit/s] 700, maximum

Ethernet MTU length [bytes] 1500, maximum

Stream processing

TS Encapsulation UDP, UDP+RTP, 1-7 packets, FEC
Stream processing transparent (188 or 204 packets)

Control and management

Type 10/100 Base-T Ethernet

Features Element control through HTTP/WEB  

Protocol HTTP, SNMP (error messages)

Connectors 2 x RJ 45

Common data

Input voltage [VDC] 230 V -48 V 230 V -48 V

Power consumption [W] 22 17 22 17

Dimensions 1 HE / 19"

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.
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The ASTRO video over IP gateways offer the possibility to distribute up to 16 MPEG-transport 
streams with audio & video data over an IP-backbone. The configuration of the gateways takes
place user friendly via a webbrowser interface.

Thanks to a licensing of the transport streams and further optional features ( for example transport
stream analyzer) the distribution of investment costs can be tailored to the market’s needs. Forward
Error Correction (FEC) according to ProMPEG CoP and encapsulation of Ethernet frames with RTP
are already integrated.

U 262 / U 262 – the video over IP – solution

To achieve maximum reliability, the management as well as
the data ports on the back of the device are implemented
redundant.

The power supply of the IP gateways is implemented
redundant as well.
Optionally the devices are equipped with two 230 V
power supplies or two -48 V power supplies.

The display on the front shows the management IP 
addresses of the device, which allows for fast access
via webbrowser. Warnings that eventually must be 
indicated are displayed as well. 

Type Order number Features
U 261 TSL 380 266 additional reception license for U 261 & U 261i

U 262 TSL 380 265 additional reception license for U 262 & U 262i

TS-Analyzer 380 267 License for clearing of the transport stream analyzer for
checking of MPEG-TS on PID-level

U 261 TSL, U 262 TSL, TS-Analyzer
Licenses for complement of the U 261 / U 262 functionality



V 202 
ASI to QAM twin-converter

� for processing of two independent ASI input streams into two QAM adjacent channels
in the frequency range of 47 - 862 MHz

� outstanding output parameters by Direct Digital technology: MER typ. 45 dB, 
shoulder attenuation typ. 58 dB

Type V 202

Order number 380 202

ASI - Inputs 

Inputs 2 x DVB ASI

Connector [Ω] F-jack / BNC at the chassis, 75

Bitrate [Mbit/s] Burst 270 / constant 75

Transmission mode Packet burst / continuous

Packet length 188, 204

Reed-Solomon Decoding DVB at Packet length 204

QAM modulator  

Modulation 16-, 32-, 64-, 128-, 256-QAM

Signal processing according DVB standard

Spectrum shape [%] 15 (cos-roll-off)

FEC Reed-Solomon (204,188)-Code

Data rate adjustment (stuffing unit) �

PCR correction �

PID filter �

NIT handling �

Output symbol rate [Mbaud] 3,45 - 6,9

Bandwidth [MHz] 4 - 8, dependent on symbol rate

Brutto data rate [Mbits] ca. 13,8 … 55,2

RF output

Connectors [Ω] IEC jack, 75

Frequency range [MHz] 47 - 862 (C 02 - C 69) in 1 MHz-steps adjustable

Output level [dBµV] 80 … 90 adjustable

Shoulder attenuation [dB] typ. 58

MER (Equalizer, 64 QAM) [dB] typ. 45

Spurious frequency distance 
40 - 862 MHz [dB] > 60 discrete interferences /  > 57 noise interferences

Common data

Power consumption [W] 7,6

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

7�
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V 212 
ASI to PAL twin-converter

� for processing of two TV-programs from two independent ASI-input streams into two
PAL adjacent channels

� outstanding output parameters by Direct Digital technology: Video-S/N typ. 60 dB, re-
sidual carrier accuracy of 1 %

� adjustment of the output level electronically 
via HE programming software

Type V 212 V 212 CI

Order number 380 203 380 201

ASI - Inputs 

Inputs 2 x DVB ASI

Connector [Ω] F-jack / BNC at the chassis, 75

Bitrate [Mbit/s] Burst 270 / constant 75

Transmission mode Packet burst / continuous

Packet length 188, 204

Reed-Solomon Decoding optional in 204

CI interfaces –– �

RF modulator  

Connectors [Ω] IEC jack, 75

Frequency range [MHz] 47 - 862 (C 02 - C 69) 

Output level [dBµV] 90 … 100 adjustable

Intermodulation distance [dB] typ. 60

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

Intercarrier, signal to noise ratio,
weighted CCIR [dB] typ. 60

Stereo cross talk [dB] > 55

Residual carrier accuracy [%] 1

TV standard PAL/SECAM, B/G/D, SECAML, A2/NICAM

Video-SNR [dB] typ. 60

Common data

Power consumption [W] 11 12,8

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

see page 94
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� for processing of two / eight radio-programs of two independent ASI-input streams 
in two / eight radio (FM) programs in the frequency range of 87,5 - 108 MHz

� outstanding output parameters by Direct Digital technology: stereo cross talk 
attenuation > 60 dB, distortion factor < 0,05 %

� adjustment of the output level electronically 
via HE programming software

V 222, V 228
ASI to FM twin-converter (V 222) / ASI in FM 8 x converter (V 228)

Type V 222 V 228

Order number 380 204 380 209

ASI inputs

Inputs 2 x DVB ASI

Connector [Ω] F jack / BNC at the chassis, 75

Bitrate [Mbit/s] Burst 270 / constant 75

Transmission mode Packet burst / continuous

Packet length 188, 204

Reed-Solomon decoding optional in 204

FM modulator  

Output frequency [MHz] 87,5 - 108 MHz, 
Step-by-step selection [kHz] 10

RDS-data
Static PS 2x8 signs
Dynamic radiotext / PTY / PS / CT

Output level [dBµV] max. 98

Intermodulation distance [dB] > 70

Return loss [dB] > 14

Signal-to-noise ratio [dB] > 66

Unweighted signal-to-noise ratio [dB] > 72

Preemphasis [µs] 50

Stereo cross talk attenuation [dB] 60

Distortion factor [%] < 0,05

Frequency range [dB] < 1

Common data

Power consumption [W] 4,5

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

see page 94



V 231 
QAM to ASI converters, 2 x QAM routed into 6 ASI-outputs

� for processing of two independent QAM input signals into ASI data streams

� routing on up to 6 outputs via software

� postprocessing of the streams with the ASTRO IP gateway U 262 or with any other
ASI-transport stream compatible equipment (for example multiplexer) 

� outstanding output parameters by Direct Digital technology

Type V 231 V 231 CI 

Order number 380 206 380 210

QAM demodulator

Input frequency range [MHz] 47 - 862

Input level [dBµV] 58 - 75 

SAT IF input [Ω] IEC jack, 75

Return loss [dB] typ. 10

Level range [dB] 17

CI interfaces –– �

ASI output

Outputs 6 x DVB ASI

Connectors [Ω] F jack / BNC at the chassis, 75

Bitrate [Mbit/s] Burst 270 / constant 75

Transmission mode [dBµV] Packet burst / continuous

Packet length [dB] 188, 204

Reed-Solomon coding DVB at packet length 204

Common data

Power consumption [W] 5,5 7,3

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.
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V 241
COFDM to ASI converters, 2 x COFDM routed into 6 ASI-outputs

� for processing of two independent COFDM input signals into ASI data streams

� routing on up to 6 outputs via software

� postprocessing of the streams with the ASTRO IP gateway U 262 or with any other ASI-
transport stream compatible equipment (for example multiplexer) 

� outstanding output parameters by Direct Digital technology

Type V 241 V 241 CI 

74

Order number 380 208 380 211

COFDM demodulator

Input frequency range [MHz] 47 - 862

Input level [dBµV] 58 - 85 

Input [Ω] IEC jack, 75

Return loss [dB] typ. 10

Level range [dB] 35

CI interface –– �

ASI outputs

Outputs 6 x DVB ASI

Connectors [Ω] F jack / BNC at the chassis, 75

Bitrate [Mbit/s] Burst 270 / constant 75

Transmission mode [dBµV] Packet burst / continuous

Packet length [dB] 188, 204

Reed-Solomon coding DVB by Packet length 204

Common data

Power consumption [W] 5,8 7,6

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.
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V 251, V 252 
DVB-S (V 251) or DVB-S2 (V 252) to ASI

� for processing of two independent QPSK or 8PSK input signals into ASI data streams

� routing on up to 6 outputs via software

� postprocessing of the streams with the ASTRO IP gateway U 262 or with any other
ASI-transport stream compatible equipment (for example multiplexer)  

� outstanding output parameters by Direct Digital technology

Type V 251 V 251 CI V 252

Order number 380 205 380 207 380 217

Demodulator type QPSK DVB-S(2)

Input frequency range [MHz] 950 - 2150

Input level [dBµV] 40 - 80 

SAT IF input [Ω] F jack, 75

AFC range adjusted automatically

Input data rate [MBaud] 2 - 35, adjusted

Return loss [dB] ≥ 10

Input symbol rate [MS/s] maximum 30,0 max. 30,0 / 27,5@8PSK

DVB-S Viterbi 1/2, 2/3, 3/4, 5/6, 7/8, auto ––

DVB-S2 LDPC –– 1/4; 1/3; 2/5; 1/2; 3/5; 2/3; 
3/4; 4/5; 5/6; 8/9; 9/10

DVB-S2 roll-off-factors –– 0,20; 0,25; 0,35

DVB-S2 modulation –– QPSK, 8PSK

Spectrum shape 0,35 0,20; 0,25; 0,35

CI interfaces –– � ––

ASI outputs

Outputs 6 x DVB ASI

Connectors [Ω] F jack / BNC at the chassis, 75

Bitrate [Mbit/s] Burst 270 / constant 75

Transmission mode [dBµV] Packet burst / continuous

Packet length [dB] 188, 204

Reed-Solomon coding DVB at Packet length 204

Common data

Power consumption [W] 5,8 8,6 8,6

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.
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U 911 bis U 946
Active SAT-distribution fields, 19-inch rack-version

� for distribution of two SAT-inputs to 8 outputs at a time, or one SAT-input to 16 outputs

� attenuation and slope adjustable via HE programming software, completely remote
maintenance, transmission of system-error indications

Type U 911 U 912 U 913 U 914 U 915 U 916

Order number 380 192 380 212 380 213 380 214 380 215 380 216

Connectors [Ω] Inputs-outputs: F jack, 75

Type U 921 U 922 U 923 U 924 U 925 U 926

Order number 380 221 380 222 380 223 380 224 380 225 380 226

Connectors [Ω] Inputs-outputs: SMA-connectors, 50

Type U 931 U 932 U 933 U 934 U 935 U 936

Order number 380 231 380 232 380 233 380 234 380 235 380 236

Connectors [Ω] Inputs: SMA-connectors, 50 & outputs: F jack, 75

Type U 941 U 942 U 943 U 944 U 945 U 946

Order number 380 241 380 242 380 243 380 244 380 245 380 246

Connectors [Ω] Inputs: F jack, 75 & outputs: SMA-connectors, 50

Common data 

Inputs-outputs 2 x 1 in 8 1 x 1 in 16

Number power suppl. 230V / 28VA 2 1 0 2 1 0

Remote current [mA] 350 350 1500* 350 350 1500*

LNB voltage [V] 16 16 13 - 18* 16 16 13 - 18*

Input frequency range [MHz] 950 - 2150

Input level value [dBµV] 85

Through loss [dB] 0 ± 2

Isolation [dB] > 40

Level control (0,5 dB steps) [dB] 0… -15

Equalizer [dB] 0 / 7 ± 1

Frequency range insertion loss
at 36 MHz band width [dBss] < 1
Nominal frequency range [dBss] < 2

Return loss
Inputs / outputs [dB] ≥ 12 / ≥ 14

Output isolation [dB] > 20

Testpoints (1 per polarization)
Value output isolation  [dB] 10
Return loss [dB] 12

* max. 1,5 A, depending on power supply and internal securing Technical changes, changed design and errors excepted.
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V 311 
Digital / analogue terrestrial TV twin-converter

� for processing and input of terrestrial TV-programs in CATV- or SAT-IF 
distribution networks

� both output channels freely selectable

� also DVB-T ��  DVB-T

� automatic input level adjustment

� electronic level adjustment

� outstanding output parameters by channel selective output filters (optional)

Type V 311

see page 90
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Order number 380 311

Input 

Impedance [Ω] 75

Connector IEC jack

Input frequency range [MHz] 47 - 862

Input level

Analogue / digital [dBµV] 50 - 80 / 40 - 70

Return loss [dB] typ. ≥ 8

TV standard B/G, (D/K on request) / DVB-T 7/8 MHz

Control range for level control [dB] > 45 

Output (RF modulators) 

Output frequency [MHz] 47 - 862 / C 2 - C 69

Output level

Analogue / digital [dBµV] 90 - 100 / 85 - 95

Intermodulation distance [dB] typ. 60

Return loss [dB] > 10

Common data 

Power consumption [W] 11

Ambient temperature [°C] 0 … + 50

Technical changes, changed design and errors excepted.
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V 502, V 512
DVB-S2 to QAM converter

� for processing DVB-S(2)-modulated SAT-IF-signals into QAM adjacent channels 
(V 512: independent output channels)

� outstanding output parameters by Direct Digital technology: MER typ. 45 dB

� integrated data rate adjustment, PCR-correction, PID-filter 
(V 502: drop PID / V 512: pass and drop service filter) and NIT-generation

Type V 502 V 512

Order number 380 504 380 506

DVB-S(2) demodulator

Input frequency range [MHz] 920 - 2150

Input level [dBµV] 50 - 80 

SAT IF input [Ω] F-jack, 75

Input symbol rate [MS/s] maximum 30,0

DVB-S viterbi 1/2; 2/3; 3/4; 5/6; 6/7; 7/8

DVB-S2 LDPC 1/4; 1/3; 2/5; 1/2; 3/5; 2/3; 3/4; 4/5; 5/6; 8/9; 9/10

DVB-S2 roll-off-factors 0,20; 0,25; 0,35

DVB-S2 modulation QPSK, 8PSK

QAM modulator

Modulation 16-, 32-, 64-, 128-, 256-QAM

Signal processing according DVB standard

Spectrum shape cos-roll-off [%] 15

FEC Reed-Solomon (204,188)-Code

Data rate adjustment �

PCR correction / NIT handling �

PID filter Drop PID Pass or Drop Service Filter

Output symbol rate [MSym] depends on input data rate, 3,45 - 6,9 

Bandwidth [MHz] depends on input data rate, 4 - 8

Brutto data rate [MBit/s] maximum 55,2

RF output

Connectors [Ω] IEC jack, 75

Frequency range [MHz] 47 - 862 (C 2 - C 69) in 1-MHz-steps adjustable

Output level [dBµV] 80 … 90, adjustable

MER (Equalizer, 64 QAM) [dB] typ. 45

Spurious freq. distance 40 - 862 MHz [dB] > 60 discrete interferences / > 57 noise interferences
>950 MHz > 20 relating to 100 dBµV system level and 90 dBµV operating level

Common data

Power consumption [W] 15,5 13,1

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.
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V 503, V 504 
DVB-T  DVB-C to QAM twin-converter

� for processing of two DVB-T / DVB-C input channels into two QAM adjacent channels

� outstanding output parameters by Direct Digital technology, integrated data rate ad-
justment, PCR-correction, PID-filter, NIT-generation

Type V 503 V 504

Order number 380 507 330 508

Demodulator

Demodulator type COFDM QAM

Input frequency range [MHz] 47 - 862

Input level [dBµV] 35 - 84 47 - 92

Input [Ω] IEC jack, 75

Input data rate [Mbaud] –– 0,5 - 7, adjustable

Channel bandwidth [MHz] 6; 7; 8 ––

Modulation types –– QPSK, QAM16, QAM32, 
(according DVB standard) QAM64, QAM128, QAM256

AFC-catch range –– adjusted automatically

Return loss [dB] typ. 8

Level control [dB] –– typ. 45

QAM modulator

Modulation 16-, 32-, 64-, 128-, 256-QAM

Signal processing according DVB standard

Spectrum shape [%] 15 

FEC Reed-Solomon (204,188)-Code

Data rate adjustment �

PCR correction / PID filter �

NIT handling �

Output symbol rate [MSym] adjustable, 3,45 - 6,9

Bandwidth [MHz] depends on input data rate, 4 - 8

Brutto data rate [MBits] maximum 55,2  

RF output

Connectors [Ω] IEC jack, 75

Frequency range [MHz] 47 - 862 (C 2 - C 69) in 1-MHz-steps adjustable

Output level [dBµV] 80 … 90, adjustable

MER (Equalizer, 64 QAM) [dB] typ. 45

Shoulder attenuation [dB] typ. 58

Spurious freq. distance 4� - 862 MHz [dB] > 60 discrete interferences / > 57 noise interferences
>950 MHz > 20 relating to 100 dBµV system level and 90 dBµV operating level

Common data

Power consumption [W] 10 9

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.
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V 532
Transport stream router

Order number 380 505

QPSK demodulator  

Input frequency range [MHz] 950 - 2150

Input level [dBµV] 40 - 80

SAT IF input [Ω] F jack, 75 

Return loss [dB] ≥ 10

AFC-catch range adjusted automatically 

SAT IF bandwidth [MHz] 36

Spectrum shape [%] 35 (cos-roll-off)

Input data rate [Mbaud] 2 - 35, adjustable

Viterbi decoding acc. DVB 1/2, 2/3, 3/4, 5/6, 7/8, auto

ASI input

Inputs 2 x DVB ASI

Connector [Ω] BNC at the chassis, 75

Bitrate [Mbit/s] Burst 270 / constant 75

Transmission mode Packet burst / continuous

Packet length 188, 204

Reed-Solomon decoding DVB at Packet length  204

QAM modulator

Modulation 16-, 32-, 64-, 128-, 256-QAM

Signal processing according DVB standard

Spectrum shape [%] 15 (cos-roll-off)

FEC Reed-Solomon (204,188)-Code

Data rate adjust �

PCR correction / PID filtering �

NIT handling �

Output symbol rate [Mbaud] 3,45 - 6,9

Bandwidth [MHz] 4 - 8, depends on input data rate 

Brutto data rate [Mbits] app. 13,8 … 55,2

RF output

Connectors [Ω] IEC jack , 75

Frequency range [MHz] 47 - 862 (C 02 - C 69)

Output level [dBµV] 80 … 90 adjustable

Shoulder attenuation [dB] typ.  58

MER (Equalizer, 64 QAM) [dB] typ. 45

Spurious freq. distance 40 - 862 MHz [dB] > 60 discrete interferences / > 57 noise interferences

Common data 

Power consumption [W] 14,5

Technical changes, changed design and errors excepted.

Type V 532

� for processing of two independent DVB-S(2) and two ASI-inputs into two independent
& DVB-standard QAM-output channels and two ASI-outputs

� EPG of the whole QAM-network by exchange and multiplexing of the EIT possible
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V 612 
QPSK to PAL twin-converter

� for processing of two digital SAT-TV-programs into two standard PAL adjacent 
channels in the frequency range 47 - 862 MHz

� Direct Digital technology

� free configuration via software, support of all common TV-standards

� outstanding signal quality by channel selective output filters (optional)

Type V 612 V 612 CI

Order number 380 603 380 613

QPSK demodulator

Input frequency range [MHz] 950 - 2150

Input level [dBµV] 40 - 80 

SAT IF input [Ω] F jack, 75

Return loss [dB] ≥ 10 

AFC-catch range adjusted automatically 

SAT IF bandwidth [MHz] 36

Spectrum shape cos-roll-off [%] 35

Input data rate [mBaud] 2 - 35, adjustable

Viterbi decoding 1/2; 2/3; 3/4; 5/6; 7/8
(according DVB standard) automatically / manually

CI interfaces –– �

RF modulator

Connectors [Ω] IEC jack, 75

Output frequency [MHz] 47 - 862 (C 02 - C 69)

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard PAL/SECAM, B/G/D, SECAM L, A2/NICAM

Intercarrier signal to noise ratio,
weighted CCIR [dB] typ. 60

Stereo cross talk [dB] > 55

Residual carrier accuracy [%] 1

Video-signal to noise ratio [dB] typ. 60

Common data

Power consumption [W] 11,5 13,3

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted. 
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� for processing of two digital terrestrial TV-programs into two standard PAL 
adjacent channels in the frequency range 47 - 862 MHz

� Direct Digital technology

� free configuration via software, support of all common TV-standards

� outstanding signal quality by channel selective output filters (optional)

� electronic level adjustment

V 712
COFDM to PAL twin-converter

Type V 712 V 712 CI

Order number 380 714 380 713

COFDM demodulator

Input frequency range [MHz] 47 - 862

Input level [dBµV] 35 - 84 

Input [Ω] IEC jack, 75

Return loss [dB] typ. 8 

Level range [dB] 65

CI interfaces –– �

RF modulatore

Connectors [Ω] IEC jack, 75

Output frequency [MHz] 47 - 862 (C 2 - C 69)

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard PAL/SECAM, B/G/D, SECAM L, A2/NICAM

Intercarrier signal to noise ratio,
weighted CCIR typ. 60

Stereo cross talk [dB] > 55

Residual carrier accuracy [%] 1

Video-signal to noise ratio [dB] typ. 60

Common data

Power consumption [W] 13,5 14,3

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.
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V 812 
QAM to PAL twin-converter

� for processing of two digital DVB-C TV-programs into two standard PAL 
adjacent channels in the frequency range 47 - 862 MHz

� Direct Digital technology

� free configuration via software, support of all common TV-standards

� outstanding signal quality by channel selective output filters (optional)

� electronic level adjustment

Type V 812 V 812 CI

Order number 380 813 380 814

QPSK demodulator

Input frequency range [MHz] 47 - 862

Input level [dBµV] 47 - 92 

SAT IF input [Ω] F jack, 75

Return loss [dB] ≥ 8 

AFC-catch range adjusted automatically 

Level range [dB] typ. 45

Input data rate [mBaud] 0,5 - 7, adjustable

CI interfaces  –– �

RF modulator

Connectors [Ω] IEC jack, 75

Output frequency [MHz] 47 - 862 (C 2 - C 69)

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard PAL/SECAM, B/G/D, SECAM L, A2/NICAM

Intercarrier signal to noise ratio,
weighted CCIR typ. 60

Stereo cross talk [dB] > 55

Residual carrier accuracy [%] 1

Video-signal to noise ratio [dB] typ. 60

Common data

Power consumption [W] 13 14,8

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

8�
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V 912 
DVB-S2 to COFDM twin-converter

Type V 912

Order number 380 922

DVB-S(2) demodulator

Input frequency range [MHz] 950 - 2150

Input level [dBµV] 50 - 80 

SAT IF input [Ω] F jack, 75

Input symbol rate [MS/s] maximum 30,0

DVB-S Viterbi 1/2; 2/3; 3/4; 5/6; 6/7; 7/8

DVB-S2 LDPC 1/4; 1/3; 2/5; 1/2; 3/5; 2/3; 3/4; 4/5; 5/6; 8/9; 9/10

DVB-S2 roll-off-factors 0,20; 0,25; 0,35

DVB-S2 modulation QPSK, 8PSK

COFDM modulator

Signal processing according DIN EN 300744

Transmission mode 2k (8k on request)

Modulation mode QPSK; 16 QAM;  64 QAM

Bandwidth [MHz] 7 oder 8

Data rate adjustment �

PCR correction �

PID filter �

Coding rate 1/2; 2/3; 3/4; 5/6; 6/7; 7/8

Guard-Intervals 1/4; 1/8; 1/16; 1/32

RF output

Connectors [Ω] IEC jack, 75

Frequency range [MHz] 47 - 862

Output level [dBµV] 80 … 90

MER (Equalizer, 64 QAM) [dB] 36

Spurious freq. distance 47 - 862 MHz [dB] > 60 discrete interferences / > 57 noise interferences

Common data

Power consumption [W] 15

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

� for processing of DVB-S(2)-modulated SAT-IF-signals into two independent COFDM
output channels

� selection of programs for transmodulation via pass- or drop-service filter



V 112
Audio / Video to PAL twin-modulator

� for processing of two analogue audio / video signals into two standard PAL 
adjacent channels in the frequency range 47 - 862 MHz

� outstanding output parameters by Direct Digital technology

� free configuration via software, support of all common TV-standards

� outstanding signal quality by channel selective output filters (optional)

Order number 380 321

RF modulator

Output frequency range [MHz] 47 - 862

Output channels C 2 - C 69

Output level [dBµV] 90 - 100 

Intermodulation distance [dB] typ. 60 

Return loss [dB] > 10

Spurious frequency distance [dB] typ. 60

TV standard PAL / SECAM B/G/D, Secam L, A2 / Nicam 

Video-signal to noise ratio [dB] typ. 60

Audio / Video

Input 15-pin SUB-D- jack (per jack 2 A/V-input signals)

Audio

Input level [V RMS] 0,5 / 600 Ω

Frequency range [Hz] 40 - 15000

Signal to noise ratio [dB] typ. 45

Video

Bandwidth 25 Hz - 4,8 MHz

Input level [Vss] 1 / 75 Ω

Common data

Power consumption [W] 11,5

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

Type V 112
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The versatile accessories for the ASTRO head-end offers the integration of base units and
processing modules as well as the professional mounting of these components. Further
more a range of different components for the management of the head-end are available.
The following accessories are provided:

� material for active and passive distribution and combining

� hard- and software for management

� mounting cabinets and accessories

� jumper- and adapter-cables

� channel selective input and output filters

� power supplies for V16 base units

Head-end accessories
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U 901, VZN 8
Active combining network, 19-inch rack & trims installation version

� for extremely low-noise and low-distortion combining of up to 8 base units

� gain matching can be effected individually either for each input or all inputs by 
means of fixed attenuation pads

� preemphase adjustable

� testpoint  (-20 dB, directional coupler) for measuring purposes

� U 901 and VZN 8 can receive the operating voltage either directly via the RF inputs 
(remote feeding via V16) or via an external power supply

Pads, short see page 113

Order number 380 190 380 191

Impedance [Ω] 75

Frequency range [MHz] 47 - 862

Attenuation distortion [dB] ≤ 1, full range
≤ 0,2  (8 MHz channel)

Gain [dB] 0 - 7, pluggable in 0,5 steps
by attenuation pads (short)

Preemphase [dB] 0 - 15

Intermodulation distance
EN 50083-3 [dB] 3.0. ≥ 92
@ 81 dBpW (100 dBµV) [dB] 2.0. ≥ 79

Reflection loss
In-outputs [dB] ≥ 16

Isolation inputs [dB] typ. ≥ 20, min 18

Testpoint [dB] -20 ± 1 directional coupler

Remote powering [V~] 12 - 19 via output 1 and 8 or external connector

Power consumption [W] 12

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.

Type U 901 VZN 8

Head-end accessories
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U 960
Passive interconnection network, 19-inch rack version

� for distribution of input signals in the frequency range
5 - 1000 MHz

� individual mounting subject to customer request 

Type U 960

Order number 380 195

Impedance [Ω] 75

Frequency range [MHz] 5 - 1000

Screening [dB] > 100

Connectors [dB] F jacks

can be assembled with:

2-way splitter 

Through loss [dB] 3,8 ± 0,5

Isolation [dB] > 24

Return loss [dB] > 21

3-way splitter 

Through loss [dB] 6,5 ± 0,5

Isolation [dB] > 24

Return loss [dB] > 22

4-way splitter 

Through loss [dB] 7,5 ± 0,5

Isolation [dB] > 23

Return loss [dB] > 23

8-way splitter 

Through loss [dB] 11,2 ± 0,5

Isolation [dB] > 29

Return loss [dB] > 21

Common data

Ambient temperature [°C] 0... +50

Technical changes, changed design and errors excepted.
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Head-end accessories

� time-controlled update

� transmission of SNMP traps

� permanent testing of HE operating parameters

� automatic programming of exchanged head-end modules

� programming of up to 10 time-shared channels 

� 2 programmable alarm contacts for the connection of alarm detectors (fire detector,
water detector…)

� also available as U 953 19-inch version with redundant power supply 2 x 230 V AC 
or 2 x -48 V DC

� configuration via HE programming software and webbrowser

U 953, X-BC 4
Head-end management system, 19-inch rack & trims installation version

Type U 953 U 953 i X-BC 4

see page 94

Order number 380 405 380 406 380 404

Power supply [V] 2 x 230 AC 2 x -48 DC 12 DC

Power consumption [A] 0,19 - 0,34

Ambient temperature [°C] 0... +45

Technical changes, changed design and errors excepted.
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� for common programming of all bus-compatible head-end units via PC, remote access
to the head-end via modem

� remote programming via GSM-modem, alarm indication via SMS (alarm message at up
to 3 call numbers)

� 10 time-shared RF-channels definable (per each time-shared RF-channel 6 switching
events possible)

� X-BC 3: multifunctional NIT-processing (creation of the cable-NIT out of any PID or dy-
namic NIT generation of the cable-NIT including Service List Descriptors)

� operation only via HE programming software

9�

Head-end accessories

X-BC 2, X-BC 3
Bus controllers

Order number 330 400 330 403

Power supply [DC] 6 V via plug-in power supply (230V~/50Hz)

Power consumption [mA] 35

Ambient temperature [°C] 0 … +50

Technical changes, changed design and errors excepted. 

Type X-BC 2 X-BC 3

See page 94

X-KF, V-KF
Channel selective input and output filters

� for compliance of European specifications (EN 50 083-2) the channel selective input
filter X-KF is required

� the V-KF… is used for maintaining the outstanding output parameters even after 
interconnection

Order number 380 ...

Channel range in MHz 111 … 862  

Please order with output channel and V-Card type

Type V-KF ...

Order number 340 030 340 040 340 050

Channel range in MHz 5 … 12  21 … 68 2 … 4

Please order with input channel

Type X-KFV K... X-KFU K... X-KFBI K...
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VMS 616
SAT-distribution field with 6 switchable inputs and 16 outputs

Order number 380 260

Input frequency range [MHz] 950 - 2150

Inputs / outputs 6 / 16

Optimal input level [dBµV] 72 - 78

Through loss [dB] 12

Isolation input / input [dB] 25

Remote supply powering [mA] 4 outputs, each 12 V, 250

Current consumption @ 5V [mA] 80

Ambient temperature [°C] 0 … +50

Technical changes, changed design and errors excepted.

Type VMS 616

VSF 8, VSF 42
SAT-distribution field 1 x 1 in 8 and 1 loop-through output (VSF 8)
SAT-distribution field 2 x 1 in 4 and 2 loop-through outputs (VSF 42)

Order number 380 280 380 281

Input frequency range [MHz] 950 - 2150

Optimal input level [dBµV] 68 - 74

Ripple [dB] >1

Tilt [dB] 2 ±1

Reflection loss 
Input / output [dB] >10

Isolation of outputs [dB] >30

Through loss 
Loop-through output [dB] 0 ±1
Output 1 - 8 8 ±1

Input / output [Ω] 75, F jack

Current consumption @ 5V [mA] 80

Ambient temperature [°C] 0 … +50

Technical changes, changed design and errors excepted. 

Type VSF 8 VSF 42
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VSN 1, VSN 2 
V 16 single power supply (VSN 1)
V 16 twin power supply (VSN 2), redundant

Order number 350 210 350 220

Nominal voltage [V~] 230, (+6 / -10%) 50 / 60 Hz

Power consumption [VA] [W] 196 / 190 208 / 200

Output lines 5 V / 13,5 A, 12 V / 6,5 A, 28 V / 200 mA

Fuse T 1,25 A “L”, IEC60127-2/3

Ambient temperature [°C] 0 … +50

Technical changes, changed design and errors excepted.

Type VSN 1 VSN 2

VH 5
Adapter plate for mounting of up to 5 x VSF

Type VH 5
Order number 380 250

VAF
Air flow unit for optimum heat leading when mounting the V 16
into 19-inch racks

Type VAF
Order number 380 980

3 RU affored
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KC 3
External programming unit*

� easy and intuitive operation

� practical, attractive design, illuminated display and large keyboard

� protection against unauthorized programming by easy removal of the control unit

� display of operating parameters in a 4-line, 16-character LC display

* not for transmodulator modules with NIT-processing and digital FM-converters

Type KC 3
Order number 330 350

VCP 15-2
Adapter cable for connection to X… AV-modules and V 112

XF-450, XF-700
Internal jumper cable

Order number 790 450 790 700

Length [mm] 450 700

Screening [dB] 90

Connectors [Ω] 75, F connector

Technical changes, changed design and errors excepted.

Type XF-450 XF-700

Order number 350 151

Length [mm] 1400

Connectors 15-pin Sub-D-plug & Cinch / RCA 

Type VCP-15-2



HE programming software
clearly arranged programming of X-5, X-8, V16 head-end systems
via PC or Laptop

All head-end parameters can be edited - in the office – via PC or Laptop before initial
operation and saved for programming on location.

Adjustable head-end parameters:

� received satellite / SAT-programs / output channel

� video- and audio parameters of analogue output channels

� symbol rate and modulation mode for digital output channels

� input frequencies for terrestrial converters and output frequencies

Type HE Programming software
Order number 330 360
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CCoonnfifigguurraattiioonn

With the HE programming soft-
ware, up to 20 bus-compatible 
X-5 / X-8 / V16 base units can be
saved in a configuration file.
From the menu item “Display
unit” the user has the option of
accessing the program parame-
ters of an already existing head-
end and easily edit and modify
them. Current program satellite
assignments are stored in their
own “SAT program files”. These
files can be updated and
changed by the user. ASTRO of-
fers updating of program as-
signments of the most common
satellites via the internet.
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Head-end accessories

Programming the head-end 

DDeettaaiill  aaddjjuussttmmeennttss

Via a menu for detail adjustments all relevant para-
meters of signal processing can be configured  for
every head-end module. The options are clearly ar-
ranged and assorted according to input and output
parameters. Input parameters can – depending on
the module – be entered manually or carried over
from the satellite data base in a user friendly manner.
Output parameters can be adjusted as needed. De-
pending on the module the level adjustment occurs
electronically and different options for the output si-
gnal can be activated or deactivated.
If error messages should occur, these are displayed
in the detail menu as well. 

RReemmoottee  mmaaiinntteennaannccee

The user has the option of remotely programming and maintaining head-end devices. Depending on the use
of bus controllers different possibilities are offered: analogue modem, GSM-modem or connection via IP. 
These added features save the network operator service costs, e. g. when changes occur in transponder
assignments. They imply rapid response in the event of processing card failure by replacement signal
switching. In order to activate the backup signal circuit, the network operator merely has to select the failed
module and the backup module redundancy. A renewed manual configuration of the operating parameters
for the redundancy module is not necessary.

The following processes are carried out in an automated manner:

� switch-off (RF) of the failed module

� copying of the operating parameters of the faulty module to the redundancy module

� switch-off (RF) of the redundancy module



Order number 189 700 189 800 189 900

Dimensions (W x H x D) 600 x 800 x 250 mm 800 x 800 x 260 mm 1200 x 800 x 290 mm
1 door 1 door 2 doors

Type LGH 8060 LGH 8080 LGH 80120

Head-end accessories
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LGH mouting cabinet / protective housing
specially designed for assembling distribution systems and broadband
cable systems

� protective housing made of 1,2 mm sheet steel with PURAL-coating 7032; 
open rear side with distance- and mounting-frame

� eight pre-punches that can be tweaked out if required for cable feed

� ventilation grills for good ventilation

� uniform locking safety lock

� delivered with particle board for mounting

LGH mounting cabinet
specially designed for assembling distribution systems and broadband
cable systems

� protective housing made of 1,2 mm sheet steel with PURAL-coating 7032

� 2 fans, 2 temperature controllers and a socket panel

� ventilated socket, comfortable grips at the front, turning handles at the rear side doors

� uniform locking safety lock

� delivered with particle board for mounting (LGH 1000 B)

Order number 189 230 189 340 189 460

Dimensions (W x H x D) 225 x 325 x 150 mm 300 x 400 x 150 mm 400 x 600 x 190 mm
1 door 1 door 2 doors

Type LGH 2030 LGH 3040 LGH 4060

Order number 189 902 189 921 189 931

Dimensions (W x H x D) 1000 x 1000 x 325 600 x 1800 x 600 600 x 2000 x 600
2 doors 2 doors / 38 RU 2 doors / 42 RU

Technical changes, changed design and errors excepted.

Type LGH 1000 B LGH 1800 LGH 2000



Broadband-
amplifiers

pageAL-series
amplifiers for in-house distribution networks

98

1�6page

1�9page

114page

HL-series
universal broadband amplifiers for
bidirectional in-house distribution and 
broadband communication systems

HV-series
universal broadband amplifiers for in-house
distribution and broadband communication
systems (CATV)

VARIO-series
Universal broadband amplifiers with
pluggable modules for CATV systems
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amplifiers for in-house distribution networks that can be used in future-proof, bidirectional
distribution systems in family homes and apartment buildings

� aluminium die-cast housing with high screening and cooling

� according to (EN 50083-2/A1)

� safe against spurious radiation thanks to a housing screening factor ≥ 90 dB

� tuneable gain and slope adjustment

� versions with active and passive 65 MHz return path available

� excellent price/performance ratio

AL-series



IN OUT
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AL-series

AL 108, AL 308E
price-competitive amplifiers for in-house distribution 
without return path

� for in-house distribution in cable TV networks

� high output level and high operating level for multichannel use

� level controller for exact level adjustment 

Type AL 108 AL 308E
Order number 214 180 214 380

Frequency range [MHz] 45 - 862

Gain [dB] 20 30

Maximum output level

EN 50083-3, 42 channels 
@ 60 dB CSO, CTB [dBµV] 96

Common data 

Noise figure [dB] 6,5

Attenuator [dB] 0 - 10

Slope correction [dB] – 0 - 10

Power consumption [VA] / [W] 3 / 2,5 4,5 / 3,5

Return loss 
RF inputs / outputs EN 50083-3, categorie C

Power supply [V~/Hz] 230 / 50

EMC compliant EN 50083-2 

Connectors [Ω] F jacks 75 Ω

Ambient temperature [°C] -15 … +55

Dimensions (W x H x D) [mm] 120 x 160 x 60  

Weight [kg] 0,6 

Protection DIN 45 050-IP 20

Technical changes, changed design and errors excepted.

AL 108

IN OUT

AL 308E
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AL 1, AL 3E
amplifiers for in-house distribution without return path

� for in-house distribution in cable TV networks

� high output and level high operating level for multichannel use

� level controller for exact level adjustment 

Type AL 1 AL 3E
Order number 214 010 214 040

Frequency range [MHz] 47 - 862

Gain [dB] 20 ±1 30  ±1

Interstage Slope –– 3 typ.

Maximum output level

EN 50083-3, 42 channls 
@ 60 dB CSO, CTB [dBµV] 97 98

Common data 

Noise figure [dB] 5,5 4

Attenuator [dB] 0 – 10 0 – 20

Interstage slope [dB] – 0 - 18

Power consumption [VA] / [W] 3 / 2,5 6,5 / 5,5

Common data 

Return loss 
RF inputs / outputs EN 50083-3, categorie C

Power supply [V~/Hz] 230 / 50

EMC compliant EN 50083-2 

Connectors [Ω] F jack 75 Ω

Ambient temperature [°C] -15 … +55

Dimensions (W x H x D) [mm] 117 x 132 x 50  

Weight [kg] 0,8 

Protection DIN 45 050-IP 20

Technical changes, changed design and errors excepted.

AL 1

IN OUT

AL 3E
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AL-series

AL 1R, AL 1RE, AL 3RE
amplifiers for in-house distribution with passive 30 MHz return path

� for in-house distribution in cable TV networks

� high output level and high operating level for multichannel use

Type AL 1R AL 1RE AL 3RE
Order number 214 020 214 060 214 050

Frequency range [MHz] 47 - 862

Gain [dB] 20 ±1 20 ±1 30  ±1

Interstage Slope [dB] –– –– 3 typ.

Maximum output level

EN 50083-3, 42 channels 
@ 60 dB CSO, CTB [dBµV] 97 97 98

Common data 

Noise figure [dB] 6 6 5

Attenuator [dB] 0 - 10 0 - 10 0 - 20

Interstage slope [dB] – 0 - 18 0 - 18

Power consumption [VA] / [W] 3 / 2,5 3 / 2,5 6,5 / 5,5

Return path

Frequency range [MHz] 5 - 30 5 - 30 5 - 33

Gain [dB] > -2 > -2 > -2

Common data 

Return loss 
RF inputs / outputs EN 50083-3, categorie C

Power supply [V~/Hz] 230 / 50

EMC compliant  EN 50083-2 

Connectors [Ω] F jack 75 Ω

Ambient temperature [°C] -15 … +55

Dimensions (W x H x D) [mm] 117 x 132 x 50  

Weight [kg] 0,8 

Protection DIN 45 050-IP 20

Technical changes, changed design and errors excepted.

IN OUT

AL 1R AL 1RE

IN OUT

AL 3RE
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AL 020
Return path booster 5 - 65 MHz

Type AL 020
Order number 214 020

Forward path

Frequency range [MHz] 80 - 862

Gain [dB] -1 … -0,9

Return path

Frequency range [MHz] 5 - 65

Gain [dB] 20 ± 0,5

Common data

Noise figure [dB] 6

Attenuator [dB] 0 - 10

Power consumption [VA] / [W] 2 / 2,5

Power supply [V~/Hz] 230 / 50

Return loss EN 50083-3, categorie C

EMC compliant EN 50083-2 

Connectors [Ω] F jack 75 Ω

Ambient temperature [°C] -15 … +55

Dimensions (W x H x D) [mm] 117 x 132 x 50  

Weight  [kg] 0,8 

Protection DIN 45 050-IP 20

Technical changes, changed design and errors excepted.

for boosting the return path level if network attenuation is too high or return path gain of the
house connection amplifier is too low

� integrated diplex filter, integrated pre-emphasis in the return path

� attenuation controller for level adjustment at the input of the return path

� high output level at the return path for more reliability at multichannel load
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AL-series

� for in-house distribution in cable TV networks

� high output level and high operating level for multichannel use

Type AL 210 AL 311

IN OUT

AL 210

IN OUT

AL 311

Order number 214 060 214 110

Forward path

Frequency range [MHz] 80 - 862

Gain [dB] 20 ±1 30  ±1

Attenuator [dB] 0 - 20

Slope equalization
Interstage slope [dB] 3 typ. 3 typ.
variable in the input –– 0 - 18

Maximum output level

EN 50083-3, 42 channels 
@ 60 dB CSO, CTB [dBµV] 98 98

Return path

Frequency range [MHz] 5 - 65

Gain [dB] > -2

Common data 

Power consumption [VA] / [W] 4,5 / 2,5 5,5 / 5,5

Noise figure [dB] 5

Return loss EN 50083-3, categorie C

Power supply [V~/Hz] 230 / 50

EMC compliant EN 50083-2 

Connectors [Ω] F jack 75 Ω

Ambient temperature [°C] -15 … +55

Dimensions (W x H x D) [mm] 117 x 132 x 50  

Weight [kg] 0,8 

Protection DIN 45 050-IP 20

Technical changes, changed design and errors excepted.

AL 210, AL 311
In-house amplifiers with passive 65 MHz return path
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AL 223, AL 325, AL 331, AL 431
In-house amplifiers with active 65 MHz return path

GaAs-technology for future-proof, bidirectional distribution systems in family homes
and apartment buildings

� different forward path gains available

� integrated return path amplifiers and diplex filters

� attenuator for level adjustment at the input of forward and return path

� integrated slope at the input of the forward path

� high upstream output level for reliable operation even at multichannel operation

� integrated pre-emphasis in forward and return path 

Common data
Frequency range 
Forward path / return path [MHz] 45 - 862 / 5 - 65

Ripple [Ω] 75

Return loss 
RF inputs / outputs EN 50083-3, categorie C

Connectors [Ω] F jack, 75 Ω

EMC compliant EN 50083 -2

Power supply [V~/Hz] 230 / 50

Ambient temperature [°C] -15 … +55

Dimensions (W x H x D) [mm] 117 x 132 x 50  

Weight [kg] 0,8 

Protection DIN 45 050-IP 20

Technical changes, changed design and errors excepted.

AL 223, AL 325, AL 431
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AL-series

Type AL 223 AL 325 AL 331 AL 431
Order number 214 223 214 325 214 331 214 431

Forward path

Frequency range [MHz] 80 - 862

Gain [dB] 24 ± 1 30 ± 1 32 ± 1 36 ± 1

Interstage slope (fixed), typical [dB] 3

Noise figure  [dB] 6 5 6 5

Equalizer in the input [dB] 0 – 18

Attenuation in the input [dB] 0 – 20

Maximum output level

42 channels 60 dB CSO, CTB 
linear control [dBµV] 98 98 98 103

Return path

Frequency range [MHz] 5 - 65

Gain [dB] 22 ± 1 23 ± 1 27 ± 1 27 ± 1

Interstage slope (fixed), typical [dB] 3

Noise figure [dB] 7 6 6 5

Attenuator [dB] 0 – 20

Maximum output level

2 carriers, linear 
@ 60 dB IMA2 (EN 50083-3) [dBµV] 105
3 carriers, @ 60 dB KMA 
(DIN 45004B) [dBµV] 114

Common data

Power consumption [VA] / [W] 7,5 / 6,5 8 /  7 8 / 7 9,5 / 8

Technical changes, changed design and errors excepted.



Common data
Frequency range 
Forward path / return path [MHz] 80 - 862 / 5 - 65

Wave impedance [Ω] 75

Return loss [dB] ≥ 18 and at 40 MHz -1,5 / octave (at least 10)

Connectors [Ω] F jacks, 75 Ω

EMC compliant EN 50083 -2

Power supply [V~/Hz] 230 / 50

Ambient temperature [°C] -15 … +55

Dimensions (W x H x D) [mm] 122 x 148 x 55

Weight [kg] 0,8 

Protection DIN 45 050-IP 20

Main fuse T1A L250V IEC 60127-3/4

Technical changes, changed design and errors excepted.

Broadband amplifiers for bidirectional in-house distribution and broadband communication systems

� forward path gain from 24 dB to 38 dB available

� integrated return path amplifiers and diplex filters

� fixed or pluggable (HLB.. / HLC..) interstage slope in forward path

� attenuator for level adjustment at the input of forward and return path

� integrated slope at the input of the forward path

� compact aluminium die-cast housing for best screening and cooling

� excellent price-performance ratio

HL-series

1�6



HLB 43
Broadband amplifier with active 65 MHz return path

HL-series

Type HLB 43
Order number 214 435

Forward path

Frequency range [MHz] 80 - 862

Gain [dB] 38 ± 1

Interstage slope (fixed), typical [dB] 3

Noise figure [dB] typ. 5

Equalizer in the input [dB] 0 - 18

Attenuation in the input  [dB] 0 - 20

Testpoint [dB] 20 ± 1

Maximum output level

42 channels 60 dB CSO, CTB 
linear control [dBµV] 107 (at 3 or 6 dB Slope)

Return path

Frequency range [MHz] 5 - 65

Gain [dB] 30 / 20 ± 1

Interstage slope (fixed), typical [dB] 3

Noise figure  [dB] typ. 6

Attenuation in the input [dB] 0 – 20

Maximum output level

2 carriers, linear 
@ 60 dB IMA2 (EN 50083-3) [dBµV] 105
3 carriers, @ 60 dB KMA 
(DIN 45004B) [dBµV] 115

according KDG 1TS140 medium sytem load

Common data

Power consumption [VA] / [W] 17  / 8,5

Technical changes, changed design and errors excepted.

� Broadband amplifier with active 65 MHz return path

� high upstream output level for reliable operation even at multichannel operation,
excellent price-performance ratio

1�7

Input Output

Testpoint
Output
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HL-series

HLC 12, HLC 32, HLC 43
Broadband amplifiers with active 65 MHz return path

� high upstream output level for reliable operation even at multichannel operation

� testpoints at input and output

HLC 43

Type HLC 12 HLC 32 HLC 43
Order number 217 012 217 338 217 388

Forward path

Frequency range [MHz] 80 - 862

Gain [dB] 22 ± 1 32 ± 1 38 ± 1

Interstage slope, typical [dB] 0 / 6 pluggable 5 fixed 5 fixed

Noise figure  [dB] typ. 5 typ. 6 typ. 5

Equalizer in the input [dB] 0 – 18

Attenuation in the input  [dB] 0 – 20

Testpoint       input [dB] 20 ± 2,5 shiftable
output [dB] 20 ± 1

Maximum output level

41 channels 60 dB CSO, CTB 
linear control [dBµV] 100 (103 with 6 dB Slope) 101 (103 with 6 dB Slope) 107 (109 with 6 dB Slope)

Return path

Frequency range [MHz] 5 - 65

Gain [dB] 20 ± 1 27 ± 1 28 ± 1

Interstage slope (fixed), typical [dB] 0 - 10 adjustable

Noise figure  [dB] typ. 6

Attenuation in the input [dB] 0 – 20

Testpoint shiftable [dB] input 20 ± 1,5 output 20 ± 1 output 20 ± 1

Maximum output level

2 carriers, linear 
@ 60 dB IMA2 (EN 50083-3) [dBµV] 105 105 105
3 carriers, @ 60 dB KMA 
(DIN 45004B) [dBµV] 115 114 114

according KDG 1TS140 medium sytem load

Common data

Power consumption [VA] / [W] 10,5 / 5,5 14 / 7,3 17 / 8,5

Technical changes, changed design and errors excepted.

TP -20 dB
bidirectional shiftable

Output
TP -20 dB
Output
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Common data
Frequency range 
Forward path / return path [MHz] 80 - 862 / 5 - 65

Ripple [Ω] 75

Return loss [dB] ≥ 18 and from 40 MHz -1,5 / Octave (at least 10)

Connectors [Ω] F jack, 75 Ω

EMC compliant EN 50083 -2

Power supply [V~/Hz] 230 / 50

Ambient temperature [°C] -15 … +55

Dimensions (W x H x D) [mm] 210 x 120 x 66  

Weight [kg] 1,6 

Protection IP 50 according EN 60529 

Technical changes, changed design and errors excepted.

Universal broadband amplifiers for in-house distribution and broadband communication systems

� high output level and gain by GaAs-technology

� diplex filter and return path gain in one 
pluggable module

� attenuator and slope for level adjustment

� testpoints at input and output

� interstage slope and interstage attenuation selectable

� low power consumption by switching power supply (V38)

� locally and remote powered (V38) versions

HV-series

see page 120
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HV-series

IN OUT

TP -20 dB
directional 
couplerTP -20 dB

bidirectional

HV... V38

HVRD 6523

Type HVO/F V38 HVO/F V38S HV 331

HVO/F V38, HVO/F V38S, HV 331
Broadband amplifiers for in-house distribution and CATV

� high upstream output level for reliable operation even at multichannel operation

� outstanding price-performance ratio

Order number local powering 217 381 217 371 217 331
remote powering 217 391 217 421 ––

Frequency range [MHz] 47 - 862

Gain [dB] 38 / 32 ±1 38 / 32 ±1 30 / 24 ±1

Ripple [dB] ±1 max ± 0,8 ±1

Interstage slope, typical [dB] 0 / 7 pluggable 5 fixed 5 fixed

Attenuation
at the input [dB] 0 – 10 variable 0 – 10 Pads 0 – 10 variable

Input equalizer [dB] 0 – 18 variable 0 – 18 Pads 0 – 18 variable

Noise figure  [dB] 6 – 7  (+1,4 dB at 6 dB interstage attenuation)

Base of equalizer [MHz] 862, fixed

Interstage (ffixed) [dB] 0 or 6, pluggable
Interstage slope (fixed) [dB] 0 or 7, pluggable

Return loss
(at 40 MHz, -1,5 dB/octave) [dB] cat.B  acc. EN 50083-2 cat.B  acc. EN 50083-2 cat.C  acc. EN 50083-2
In-Output testpoint
& at 40 MHz -1,5 dB/oct [dB] 18 18 14

Maximum output level

42 channels, EN 50083-3
for CTBA/CSOA ≥ 60 dB [dBµV] 107 107 100
with 7 dB interstage slope [dBµV] 109 109

Common data

Testpoint      Input [dB] 20 ± 1,5 bidirectional
Output [dB] 20 ± 1 directional coupler

Power consumption
local powering [W / VA] 11 / 21 11 / 21 9 / 9,5
remote powering [W] 11 10,5 ––

Data without return path module.  Technical changes, changed design and errors excepted.
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HV-series

HVO V38 P
Universal broadband amplifier with integrated return path

The HVO V38 P rounds off the HV-series with a fully integrated concept. The complete confi-
guration is carried out via jumpers and pads. For better survey the plugged signal paths are
indicated by different LED.

� high output level at high C/N by GaAs-MMIC

� diplex filters and return path amplifier on-board

� 40 / 30 dB gain in forward path

� 32 / 22 dB gain in return path

� configuration via jumpers and pads, long

� plugged signal paths indicated via LED

� testpoints in input and output

0....20 dB
0....20 dB

0....9 dB

0....9 dB
-10 dB

-10 dB

-20 dB -20 dB

-6 dB 0 dB

-20 dB

0....20 dB

LED

LED

LED

LED

LED

LED

LED

LED

0....18 dB

0....18 dB 0....10 dB

HVO V38 P

see page 113

Forwarth path: 
� gain 30 dB
� gain 40 dB

Return path:
� gain 22 dB
� gain 32 dB

Return path:
� return path activated
� return path deactivated
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HV-series

Type HVO V38 P

Order number 217 390

Forward path

Frequency range [MHz] 47 - 862 respectively 5 - 65 / 80 - 862 switchable

Gain [dB] 40 / 30 pluggable

Amplitude ripple  [dB] ±1

Output level [dBµV] 109 at 40 dB respectively 107 at 30 dB CENELEC 42

Noise figure [dB] typical 6 at 40 dB, respectively typical 7 at 30 dB

Return loss [dB] categorie B, 18 and at 40 MHz-1,5 dB/octave

Cable simulation in the input [dB] 0 bis 10, pad, deemphase

Attenuation in the input [dB] 0 - 20, pad

Interstage attenuation [dB] 0 to 9 at 40 dB, respectively 0 to 6 by 30 dB, pad

Input equalizer [dB] 0-18, pad, preemphase

Interstage slope [dB] 0 or 6, jumper, preemphase

Testpoints In- Output [dB] Bi, 20 ± 2,5 / RK, 20 ± 1

Return path

Frequency range [MHz] 5 - 65, activated with jumper

Gain [dB] 32 / 22 jumper

Output level [dBµV] KDG: medium load; Kabel BW: standard load

Noise figure  [dB] typical 5,5  bei 32 dB, resp. typical 5 at 22 dB

Attenuation [dB] 0-20, pad, (in- and output)

Interstage attenuation [dB] 0 to 8, pad, only by gain 32 dB

Output equalizer [dB] 0-18, pad, preemphase

Testpoints [dB] RK, 20 ± 1 (before and behind positioning elements)

Common data

Power consumption [W / VA] 12,5 / 24

Data without return path module.  Technical changes, changed design and errors excepted.

HV RD…
Return path modules

For configuration of the return path different modules
with diplex filter and return path amplifier are available.
Attenuation and slope of the modules are variable. 
Modules with attenuation pads are additionally equip-
ped with an adjustable attenuation at the input of the
return path amplifier.

Type  HVRD 6523 6523S 6527 6527S 6532 6532S
Order number 216 261 216 271 216 350 216 340 216 351 216 352

Frequency range return path [MHz] 5 - 65 5 - 65 5 - 65 5 - 65 5 - 65 5 - 65
forward path 80 - 862 80 - 862 80 - 862 80 - 862 80 - 862 80 - 862

Gain (pluggable) [dB] 23 / 17 23 / 17 27 / 21 27 / 21 32 / 25 32 / 25

Attenuation / equalizer actuator pad actuator pad actuator pad



11�

HV-series

PAD lang
Attenuation pads long for HV- and VARIO amplifiers

Type Value Order no:  
Pad 0 dB long 521 403
Pad 0,5 dB long 521 404
Pad 1 dB long 521 413
Pad 1,5 dB long 521 414
Pad 2 dB long 521 423
Pad 2,5 dB long 521 424
Pad 3 dB long 521 433
Pad 3,5 dB long 521 434
Pad 4 dB long 521 443
Pad 4,5 dB long 521 444
Pad 5 dB long 521 453
Pad 5,5 dB long 521 454

Type Value Order no:  
Pad 6 dB long 521 463
Pad 6,5 dB long 521 464
Pad 7 dB long 521 473
Pad 7,5 dB long 521 474
Pad 8 dB long 521 483
Pad 8,5 dB long 521 484
Pad 9 dB long 521 493
Pad 9,5 dB long 521 494
Pad 10 dB long 521 503
Pad 10,5 dB long 521 504
Pad 11 dB long 521 513
Pad 11,5 dB long 521 514

Type Value Order no:  
Pad 12 dB long 521 523
Pad 12,5 dB long 521 524
Pad 13 dB long 521 533
Pad 13,5 dB long 521 534
Pad 14 dB long 521 543
Pad 14,5 dB long 521 544
Pad 15 dB long 521 553
Pad 15,5 dB long 521 554
Pad 16 dB long 521 563
Pad 16,5 dB long 521 564
Pad 17 dB long 521 573
Pad 17,5 dB long 521 574

Type Value Order no:  
Pad 18 dB long 521 583
Pad 18,5 dB long 521 584
Pad 19 dB long 521 593
Pad 19,5 dB long 521 594
Pad 20 dB lang 521 603
Pad 20,5 dB long 521 604
Pad 21 dB long 521 613
Pad 22 dB long 521 623
Pad 23 dB long 521 633
Pad 24 dB long 521 643
Pad 25 dB long 521 653
Pad 26 dB long 521 663

PAD kurz
Attenuation pads short, pluggable for HVRD…S, HVAR…S, HV…V38S, U 901
and VZN 8

Type Value Order no:  
Pad 0 dB 521 401
Pad 0,5 dB 521 402
Pad 1 dB 521 411
Pad 1,5 dB 521 412
Pad 2 dB 521 421
Pad 2,5 dB 521 422
Pad 3 dB 521 431
Pad 3,5 dB 521 432
Pad 4 dB 521 441
Pad 4,5 dB 521 442

Type Value Order no:   
Pad 5 dB 521 451
Pad 5,5 dB 521 452
Pad 6 dB 521 461
Pad 6,5 dB 521 462
Pad 7 dB 521 471
Pad 7,5 dB 521 472
Pad 8 dB 521 481
Pad 8,5 dB 521 482
Pad 9 dB 521 491
Pad 9,5 dB 521 492

Type Value Order no:   
Pad 10 dB 521 501
Pad 10,5 dB 521 502
Pad 11 dB 521 511
Pad 11,5 dB 521 512
Pad 12 dB 521 521
Pad 12,5 dB 521 522
Pad 13 dB 521 531
Pad 13,5 dB 521 532
Pad 14 dB 521 541
Pad 14,5 dB 521 542

Type Value Order no:   
Pad 15 dB 521 551
Pad 15,5 dB 521 552
Pad 16 dB 521 561
Pad 16,5 dB 521 562
Pad 17 dB 521 571
Pad 17,5 dB 521 572
Pad 18 dB 521 581
Pad 18,5 dB 521 582
Pad 19 dB 521 591
Pad 19,5 dB 521 592

PAD SET lang, PAD SET kurz
Attenuation pads long, attenuation pads short

attenuation pads long 1 - 10 dB pluggable, 
10 x 10 pieces per dB (100 pieces) in hardcover box
with separated partitions
attenuation pads short 1 - 10 dB pluggable, 
10 x 10 pieces per dB (100 pieces) in hardcover box
with separated partitions

Order number 521 400 521 399

Type PAD Set lang PAD Set kurz
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Future-proof, adaptable amplifier concept for multimedia networks

The locally or remote powered VARIO amplifiers offer – thanks to the GaAs-technology – a high 
dynamic range with a low current consumption. Each type is temperature-compensated and equip-
ped with pluggable interstage attenuation and slope. The incoming and outgoing cable attenua-
tion can be compensated at the input. This is why the maximum output level can be increased.

� flexible configuration thanks to pluggable modules

� all return path amplifiers interruption-free

� passive return path with zero-module VZ 1001 realizable (included)

� additional testpoints for easy configuration and service

VARIO-series

Common data Vario-series Vario xxx F Vario xxx O
remote powering local powering

Return path

Frequency range [MHz] 5 - 65 / 5 - 33

Gain [dB] depends on return path module

Diplexfilter [MHz] 5 - 33 / 47 - 862 (VD 33) 5 - 65 / 80 - 862 (VD 65)

Common data

Connectors [Ω] IEC jacks or PG11 F jacks 75 Ω

Feed-through current [A] 5 ––

Power supply [V~ / Hz] 24 - 65 230 / 50

Ambient temperature [°C] -15 … +55

Dimensions (W x H x D) [mm] 240 x 73 x 150  

Weight [kg] 2,7 

Return loss [dB]                  ≥ 18 (> 40 MHz -1,5 dB/octave) in-outputs & testpoints

EMC compliant EN 50083 -2

Protection IP 50 acc. EN 60529 

Technical changes, changed design and errors excepted.

see page 120
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VARIO 371, VARIO 561, VARIO 661, VARIO 662 
Universal broadband amplifiers

� configuration via pads

� 4 testpoints

VARIO-series

Type Vario 371 O / F Vario 561 O / F

Type Vario 661 O / F Vario 662 O / F

Order number local powering 217 370 217 570

remote powering 217 372 217 571

Forward path

Gain [dB] 37 ± 0,8 36,5 ± 0,8

Maximum output level

42 channels / linear [dBµV] 107 (CTBA & CSOA ≥ 60 dB) 110 (CTBA & CSOA ≥ 60 dB)
42 channels / 7 dB slope [dBµV] 109 112

Order number  local powering 217 650 217 660

remote powering 217 651 217 662

Forward path

Gain [dB] 36 ± 1 35,5 ± 0,8

Maximum output level

42 channels / linear [dBµV] 112 (CTBA & CSOA ≥ 60 dB) 112 (CTBA & CSOA ≥ 60 dB)
42 channels / 7 dB slope [dBµV] 115 114

Common data

Frequency range [MHz] 47 - 862

Ripple [dB] ± 1 including temperature drift 

Noise figure  [dB] typ. 5 (± 0,5) / > 800 MHz: + 0,5 dB

Attenuation in the input [dB] 0 - 20 (0,5 dB - steps)

Attenuation interstage [dB] 0 - 10  (0,5 dB - steps) 0 - 7  (0,5 dB - steps)

Equalizer in the input [dB] 0 - 20 (0,5 dB - steps)

Equalizer interstage [dB] 0 - 10 / 0 - 12 @ Vario 661 (0,5 dB - steps)

Base of equalizer [MHz] 862

Inverted equalizer input [dB]                 0 - 10  (0,5 dB - steps)

Base of inverted equalizer [MHz] 47

Input testpoint [dB] return path 20 ± 1 /  forward path 20 ± 2
Output testpoint [dB] 20 ± 1 (directional coupler)  5 - 862 MHz

Power consumption [W] Vario �71: 11,5 / 9 resp. 24 / 18 VA (O) Vario 561: 14,5 / 12 resp. 28 / 24 VA (O)
with / without return path Vario 661: 18 / 15,5 resp. �� / 29 VA (O) Vario 662: 15,5 / 1� resp. 29 / 24 VA (O)

Testpoints 4

Technical changes, changed design and errors excepted.
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VARIO-series

VARIO 377, VARIO 567
Universal broadband amplifiers

� configuration via potentiometers at the input

� 2 testpoints

Type Vario 377 O / F Vario 567 O / F
Order number local powering 217 376 217 567

remote powering 217 377 217 577

Forward path

Gain [dB] 36 ± 1 35,5 ± 1

Maximum output level

42 channels / linear [dBµV] 107 (CTBA & CSOA ≥ 60 dB) 110 (CTBA & CSOA ≥ 60 dB)
42 channels / 7 dB Slope [dBµV] 109 112

Common data

Frequency range [MHz] 47 - 862

Ripple [dB] ± 1 including temperature drift 

Noise figure [dB] typ. 5  / > 800 MHz: + 0,5

Attenuation in the input [dB] 0 - 20 (continuous)

Attenuation interstage [dB] 0 - 10  (0,5 dB - steps) 0 - 7  (0,5 dB - steps)

Equalizer in the input [dB] 0 - 20 (continuous)

Equalizer interstage [dB] 0 - 10 (0,5 dB - steps)

Base of equalizer [MHz] 862

Inverted equalizer input  [dB]                 0 - 10 (continuous) 0 - 7 (continuous)

Base of inverted equalizer  [MHz] 47

Input testpoint [dB] return path 20 ± 1 /  forward path 20 ± 2
Output testpoint [dB] 20 ± 1 (directional coupler)  5 - 862 MHz

Power consumption [W] Vario �77 F: 11,5 / 9 Vario 567 F: 14,5 / 12
with / without return path Vario �77 O: 11 / 9 bzw. 24 / 18 VA Vario 567 O: 14 / 12 bzw. 28 / 24 VA

Testpoints 2

Technical changes, changed design and errors excepted.
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VARIO 375, VARIO 565, VARIO 666
Universal broadband amplifiers

VARIO-series

� configuration via pads

� 3 testpoints  

� HMS transponder option see page 120

Type Vario 375 O / F Vario 565 O / F Vario 666 O / F
Order number local powering 217 375 217 574 217 668

remote powering 217 378 217 575 217 669

Forward path

Gain [dB] 37 ± 0,8 36 ± 0,8 34,5 ± 0,8

Maximum output level

42 channels / linear 
(CTBA & CSOA ≥ 60 dB) [dBµV] 107 110 112
42 channels / 7 dB Slope [dBµV] 109 112 114

Common data

Frequency range [MHz] 47 - 862

Ripple  [dB] ± 0,8 including temperature drift 

Noise figure [dB] typ. 4,5  / > 800 MHz: 5

Attenuation in the input  [dB] 0 - 20 (0,5 dB - steps)

Attenuation interstage [dB] 0 - 10 (0,5 dB - steps) 0 - 7 (0,5 dB - steps)

Equalizer in the input [dB] 0 - 20 (0,5 dB - steps)

Equalizer interstage [dB] 0 - 10 (0,5 dB - steps)

Base of equalizer [MHz] 862

Inverted equalizer input  [dB]                0 - 10 (0,5 dB - steps)

Base of inverted equalizer [MHz] 47

Input testpoint [dB] return path 20 ± 1 / forward path 20 ± 2
Output testpoint [dB] 20 ± 1 (directional coupler)  5 - 862 MHz

Power consumption
with / without return path [W] 11,4 / 9,�; 22 / 18 VA (O) 1� / 12; 28 / 25 VA (O) 17 / 15; �2 / 29 VA (O)
with HMS-Transponder 12,5; 24 VA (O) 15,8 / �� VA (O) 18,5; �4 VA (O)

Testpoints 3

Technical changes, changed design and errors excepted.
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VARIO-series

VARIO 683, VARIO 681
Universal broadband amplifiers

� configuration via pads

� VARIO 681: 15 MHz high-pass at the return path

� 4 testpoints

Type Vario 683 O / F Vario 681 O / F
Order number local powering 217 685 217 681

remote powering 217 684 217 680

Forward path

Gain [dB] 40 ± 0,8 

Maximum output level

42 channels / linear [dBµV] 113 (CTBA & CSOA ≥ 60 dB)
42 channels / 7 dB Slope [dBµV] 115

Common data

Frequency range [MHz] 47 - 862

Ripple [dB] ± 0,8 including temperature drift 

Noise figure [dB] typ. 5,5

Attenuation in the input [dB] 0 - 20 (0,5 dB - steps)

Attenuation interstage [dB] 0 - 7  (0,5 dB - steps)

Equalizer in the input [dB] 0 - 20 (0,5 dB - steps)

Equalizer interstage [dB] 0 - 7 (0,5 dB - steps)

Base of equalizer [MHz] 862

Inverted equalizer input [dB]                 0 - 10 (0,5 dB - steps)

Base of inverted equalizer  [MHz] 47

Input testpoint [dB] return path 20 ± 1 /  forward path 20 ± 2
Output testpoint [dB] 20 ± 1 (directional coupler)  5 - 862 MHz

Power consumption [W] 18 / 16
with / without return path 18 / 16; 34 / 32 VA (O)

Testpoints 4

Technical changes, changed design and errors excepted.
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VARIO-series

VARIO 684, VARIO 682
Universal broadband amplifiers

� 1 GHz version

� configuration via pads 

� VARIO 682: 15 MHz high-pass at the return path

� 4 testpoints

Type Vario 684 O / F Vario 682 O / F
Order number local powering 217 687 217 683

remote powering 217 686 217 682

Forward path

Gain [dB] 40 ± 0,8 

Maximum output level

42 channels / linear [dBµV] 113 (CTBA & CSOA ≥ 60 dB)
42 channels / 7 dB Slope [dBµV] 115

Common data

Frequency range [MHz] 47 - 1000

Ripple  [dB] ± 1 including temperature drift  

Noise figure [dB] typ. 5,7  / > 800 MHz: typ. 6,2

Attenuation in the input  [dB] 0 - 20 (0,5 dB - steps)

Attenuation interstage  [dB] 0 - 7  (0,5 dB - steps)

Equalizer in the input [dB] 0 - 20 (0,5 dB - steps)

Equalizer interstage [dB] 0 - 10 (0,5 dB - steps)

Base of equalizer [MHz] 1000

Inverted equalizer input  [dB]                 0 - 10 (0,5 dB - steps)

Base of inverted equalizer  [MHz] 47

Input testpoint [dB] return path 20 ± 1 /  forward path 20 ± 2
Output testpoint [dB] 20 ± 1 (directional coupler)  5 - 862 MHz

Power consumption [W] 18 / 16
with / without return path 18 / 16; 34 / 32 VA (O)

Testpoints 4

Technical changes, changed design and errors excepted.
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VARIO-series

VT L, VT M, VT H
HMS transponder

VZ…, VD…
Plug-in modules, diplex filters

VR…
Low-noise return path amplifiers

All modules are interruption-free, attenuation and 
equalizing at the output are variable. Furthermore 
the gain can be configured interstage using the 
included switches.

Type  VR 411 VR 561 VR 661 VR 761
Order number 216 411 216 561 216 661 216 761

Frequency range [MHz] 5 - 65

Gain [dB] 14 / 11 22 / 17 27 / 24 / 21 32 / 29 / 26

Output level 60dB IMA2 / KMA [dBµV] 105 / 116 117 / 116 117 / 116 117 / 116

Noise figure [dB] 4,5

Order number 416 012 416 013 416 014

Frequency range 5 - 8 MHz 8 - 13 MHz 13 - 19 MHz

Type VT L VT M VT H

The following plug-in modules serve the expansion
and adjustment of VARIO amplifiers.

Internal current consumption, internal power 
supply, Ingress Control Switch (ICS) for attenuation
and switching-off the return path

Order number 416 030 416 006 416 007 416 008

Function taps taps taps taps

Attenuation - 7 dB - 10 dB - 15 dB - 18 dB

Type VZ 1021 VZ 1012 VZ 1013 VZ 1014

Order number 216 278 416 001 416 002 216 653 216 652

Function zero card zero card splitter diplexfilter diplexfilter
passive-return path 1 output 2-way

Frequency range –– –– 5 - 862 MHz 5 - 33 MHz 5 - 65 MHz

Type VZ 1001 VZ 1006 VZ 1007 VD 33 VD 65



Optical transmission
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The LWZ series is a new developed high density modular optical head-end platform. It is de-
signed for 19-inch standard rack (3 RU height) and the 16 slots can be equipped with a variety
of combinations of plug-in modules and power supplies.

� 1 GHz platform

� plug & play

� changing of modules without special tools

� 6 cooling fans to avoid over-heating

� hot swappable

Optical head-end platform



12�

Optical head-end platform

LWZ B
Base unit

Type LWZ B
Order number 212 500

Common parameters

Cooling fans 6

Number of slots 16

Interfaces RS 485, LAN

Ambient temperature [°C] 0 … 50

Dimensions (H x W x D) [mm] 133 x 485 x 485

LWZ C
Control unit

used for local monitoring and configuration of LWZ
plug-in modules, LCD panel and control, hot swappa-
ble, local monitor post RS 232, remote monitoring by
HMS or SNMP remote management  (ethernet), up to
192 modules controlled by one LWZ C

1 GHz platform, plug & play, changing of modules
without special tools, 6 cooling fans, hot swappable

Type LWZ C
Order number 212 501

LWZ P
Power supply

power supply module for LWZ platform, redundancy
provided if two LWZ P are used in one LWZ B base
unit, 2 cooling fans, 1 power supply for up to 12 LWZ
modules

Type LWZ P
Order number 212 502

LWZ SL
Slot cover

cover for unused slots of the LWZ B

Type LWZ SL
Order number 212 512

Technical changes, changed design and errors excepted.
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LWZ ...D131
Forward path transmitters

� 1310 nm optical wavelength

� up to 1 GHz transmission bandwidth

� up to 12 modules can be used in the LWZ B base unit

� plug-in JXP attenuator pads for RF gain control

� hot swappable

� remote monitor and control function by HMS or SNMP

� RF front panel testpoint

� SC / APC or E 2000 optional connector types
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Optical head-end platform

LWZ 13D131
Forward path transmitters

� 1310 nm optical wavelength

� optical power 13 dBm

� SC / APC or E 2000 optional connector types

Type LWZ 13D131 SC/APC LWZ 13D131 E2000
Order number 212 510 212 511

Optical specifications 

Laser type Cooled DFB with isolator

Optical wavelength [nm] 1310 +/- 10 

Optical power [dBm] 13

Connector type SC / APC  E2000 

RF parameters 

Operating bandwidth  [MHz] 50 … 1000

Broadcast RF input level [dBµV] 74 … 82 (AGC mode) / 78 (MGC mode)

Narrowcast RF input level [dBµV] 89 … 97 (AGC mode) / 93 (MGC mode)

Remote gain control range [dB] -4 … +4

Flatness [dB] +/- 0,5 (50 - 1000 MHz)

Test point [dB] 0 +/- 0,5

Port-to-port isolation [dB] > 16 (Broadcast to Narrowcast)
> 50 (Narrowcast to Broadcast)

CSO / CTB 

CSO / CTB / Cross-Modulation [dB] > 65 / > 70 / > 65

Common parameter

RF connector type F-female

Module width  1 slot

Dimensions (D x H x W) [mm] 410 x 127 x 26

Operating temperature [°C] 0 … 50

Power consumption [W] 15,6

Technical changes, changed design and errors excepted.
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LWZ 10D131
Forward path transmitters

� 1310 nm optical wavelength

� optical power 10 dBm

� SC / APC or E 2000 optional connector types

Type LWZ 10D131 SC/APC LWZ 10D131 E2000
Order number 212 503 212 506

Optical specifications 

Laser type Cooled DFB with isolator

Optical wavelength [nm] 1310 +/- 10 

Optical power [dBm] 10

Connector type SC / APC  E2000 

RF parameters 

Operating bandwidth  [MHz] 50 … 1000

Broadcast RF input level [dBµV] 71 … 78 (AGC mode) / 75 (MGC mode)

Narrowcast RF input level [dBµV] 86 … 94 (AGC mode) / 90 (MGC mode)

Remote gain control range [dB] -4 … +4

Flatness [dB] +/- 0,5 (50 - 1000 MHz)

Test point [dB] 0 +/- 0,5

Port-to-port isolation [dB] > 16 (Broadcast zu / to Narrowcast)
> 50 (Narrowcast zu / to Broadcast)

CSO / CTB 

CSO / CTB / Cross-Modulation [dB] > 65 / > 70 / > 65 

Common parameters

RF connector type F-female

Module width  1 slot

Dimensions (D x H x W) [mm] 410 x 127 x 26

Operating temperature [°C] 0 … 50

Power consumption [W] 15,6

Technical changes, changed design and errors excepted.
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Optical head-end platform

LWZ 6D131
Forward path transmitters

� 1310 nm optical wavelength

� optical power 6 dBm

� SC / APC or E 2000 optional connector types

Type LWZ 6D131 SC/APC LWZ 6D131 E2000
Order number 212 514 212 515

Optical specifications 

Laser type Cooled DFB with isolator

Optical wavelength [nm] 1310 +/- 10 

Optical power [dBm] 6

Connector type SC / APC  E2000 

RF parameters 

Operating bandwidth  [MHz] 50 … 1000

Broadcast RF input level [dBµV] 71 … 78 (AGC mode) / 75 (MGC mode)

Narrowcast RF input level [dBµV] 86 … 94 (AGC mode) / 90 (MGC mode)

Remote gain control range [dB] -4 … +4

Flatness [dB] +/- 0,5 (50 - 1000 MHz)

Test point [dB] 0 +/- 0,5

Port-to-port isolation [dB] > 16 (Broadcast to Narrowcast)
> 50 (Narrowcast to Broadcast)

CSO / CTB 

CSO / CTB / Cross-Modulation [dB] > 65 / > 70 / > 65 

Common parameters

RF connector type F-female

Module width  1 slot

Dimensions (D x H x W) [mm] 410 x 127 x 26

Operating temperature [°C] 0 … 50

Power consumption [W] 15,6

Technical changes, changed design and errors excepted.
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LWZ 4D131
Forward path transmitters

� 1310 nm optical wavelength

� optical power 4 dBm

� SC / APC or E2000 optional connector types

Type LWZ 4D131 SC/APC LWZ 4D131 E2000
Order number 212 508 212 509

Optical specifications 

Laser type Cooled DFB with isolator

Optical wavelength [nm] 1310 +/- 10 

Optical power [dBm] 4

Connector type SC / APC  E2000 

RF parameters 

Operating bandwidth  [MHz] 50 … 1000

Broadcast RF input level [dBµV] 71 … 78 (AGC mode) / 75 (MGC mode)

Narrowcast RF input level [dBµV] 86 … 94 (AGC mode) / 90 (MGC mode)

Remote gain control range [dB] -4 … +4

Flatness [dB] +/- 0,5 (50 - 1000 MHz)

Test point [dB] 0 +/- 0,5

Port-to-port isolation [dB] > 16 (Broadcast to Narrowcast)
> 50 (Narrowcast to Broadcast)

CSO / CTB 

CSO / CTB / Cross-Modulation [dB] > 65 / > 70 / > 65 

Common parameters

RF connector type F-female

Module width  1 slot

Dimensions (D x H x W) [mm] 410 x 127 x 26

Operating temperature [°C] 0 … 50

Power consumption [W] 15,6

Technical changes, changed design and errors excepted.
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Optical head-end platform

LWZ 4R / 4R 2
Quad return path receivers

Type LWZ 4R2 SC/APC LWZ 4R2 E2000
Order number: 212 505 212 513

Optical specifications 

Optical wavelength [nm] 1200 … 1600 

Optical input power [dBm] -17 … 0

Connector type SC / APC E2000

RF specifications 

Impedance [Ω] 75

Return loss [dB] min.17 @ 5 - 7 MHz / min.18 @ 7 - 200 MHz

Output level  [dBµV] 102 *

RF gain adjustment  [dB] 0 … 20

Operating bandwidth [MHz] 5 … 200

Flatness [dB] +/- 0,5

Slope [dB] +0,75 … - 0,5

Test point [dB] -20 +/- 0,5

RF gain [dB] 54

Isolation [dB] > 70 (Receiver to Receiver)

Equivalent noise input [pA/Hz0,5] 7

Second order distortion [dB] > 60

Third order distortion [dB] > 53

Common parameters

Module width  1 slot

Dimensions (D x H x W) [mm] 410 x 127 x 26

Operating temperature [°C] 0 … 50

Power consumption [W] 17,6

* @ max. gain / -10 dBm opt. Input & 10% OMI from return transmitter       Technical changes, changed design and errors excepted.

Type LWZ 4R SC/APC LWZ 4R E2000
Order number 212 504 212 507

max. 48 return paths per chassis,
wide optical input range,
optical front inputs and RF rear outputs,
optical wavelength 1200…1600 nm,
remote monitor and control function by HMS or SNMP,
hot swappable

LWZ 4R LWZ 4R2
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The manageable Fibre Deep Nodes perform the opto-electrical conversion of broadband 
forward signals by a very low-noise optical front end. Optionally, a pluggable return path trans-
mitter module converts RF return path signals to optical 1310 nm or 1550 nm wavelength signals. 

� ultra low noise front end 

� high RF output power driven by GaAs push-pull hybride

� pluggable diplex filter

� output test port

� E 2000 (LWO 31x) or SC / APC (LWO 30x)

� optionally remote powered (LWF ...)

� optional AGC in the input 

� plus control module (VZ 1018 + VZ 1020)

Optical nodes

see page 134
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Optical nodes

LWO 301 / 311
Optical Fibre Deep Node

� ultra low-noise front end

� high RF output power driven by GaAs push-pull hybride

� pluggable diplex filter

� output test port

� E 2000 (LWO 311) or SC / APC (LWO 301)

� optionally remote powered (LWF…)

� optional AGC in the input plus control module (VZ 1018 + VZ 1020)

Type LWO 301 LWO 311
Order number 212 301 212 305

Optical receiver

Wavelenght [nm] 1290 ... 1600

Input power [dBm] 0 ... - 8 

Optical return loss [dB] > 40

Equivalent input noise (EIN) [pA/√Hz] typ. 3,8  / max 4,5

Maximum RF output level
at 4,1% OMI according CENELEC 42; 

≥ 60dB CSO CTB [dBµV] min.106, typ. 107 *

Input attenuation (pad) [dB] 0 … 16

Interstage attenuation (pad) [dB] 0 … 8

Interstage slope (pad) [dB] 0 … 8

Frequency range 
depending on diplex filter [MHz] 40 / 85 … 862  

Frequency flatness [dB] ± 1,5

Responsivity [dBA/W] 57@1310nm without AGC / 55,5@1310nm with AGC

RF Impedance [Ω] 75

RF Return loss [dB] 18 @40 MHz – 1,5 dB / oct.

Test point attenuation [dB] 20

AGC optional

Connector type SC / APC E2000

Common parameters

EMC DIN EN 50083-2

Operating temperature [°C] - 15 ... + 55

Dimensions (W x H x D) [mm] 215 x 145 x 85

Weight [kg] app. 2,5

* incl. AGC-Module min. 105, typ. 106 @Popt = 0…-2dBm  Technical changes, changed design and errors excepted.
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LWO 303 / 313
Optical Fibre Deep Node

� ultra low-noise front end

� high RF output power driven by GaAs push-pull hybride

� pluggable diplex filter

� output test port

� E 2000 (LWO 311) or SC / APC (LWO 301)

� optionally remote powered (LWF…)

� including AGC in the input plus control module (VZ 1018 + VZ 1020)

Type LWO 303 LWO 313
Order number 212 306 212 313

Optical receiver

Wavelength [nm] 1290 ... 1600

Input power [dBm] 0 ... - 8 

Optical return loss [dB] > 40

Equivalent input noise (EIN) [pA/√Hz] typ. 3,8  / max 4,5

Maximum RF output level
at 4,1% OMI according CENELEC 42; 

≥ 60dB CSO CTB [dBµV] min.106, typ. 107 *

Input attenuation (pad) [dB] 0 … 16

Interstage attenuation (pad) [dB] 0 … 8

Interstage slope (pad) [dB] 0 … 8

Frequency range 
depending on diplex filter [MHz] 40 / 85 … 862  

Frequency flatness [dB] ± 1,5

Responsivity [dBA/W] 57@1310nm without AGC / 55,5@1310nm with AGC

RF Impedance [Ω] 75

RF Return loss [dB] 18 @40 MHz – 1,5 dB / oct.

Test point attenuation [dB] 20

AGC intergrated

Connector type SC / APC E2000

Common parameters

EMC DIN EN 50083-2

Operating temperature [°C] - 15 ... + 55

Dimensions (W x H x D) [mm] 215 x 145 x 85

Weight [kg] app. 2,5

* incl. AGC-Module min. 105, typ. 106 @Popt = 0…-2dBm  Technical changes, changed design and errors excepted.
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Optical nodes

LWO 304 / 314
Optical Fibre Deep Node

� ultra low-noise front end

� high RF output power driven by GaAs push-pull hybride

� pluggable diplex filter

� output test port

� E 2000 (LWO 311) or SC / APC (LWO 301)

� optionally remote powered (LWF…)

� including AGC in the input (control module VZ 1020 or LWR… required)

Type LWO 304 LWO 314
Order number 212 307 212 314

Optical receiver

Wavelength [nm] 1290 ... 1600

Input power [dBm] 0 ... - 8 

Optical return loss [dB] > 40

Equivalent input noise (EIN) [pA/√Hz] typ. 3,8  / max 4,5

Maximum RF output level
at 4,1% OMI according CENELEC 42; 

≥ 60dB CSO CTB [dBµV] min.106, typ. 107 *

Input attenuation (pad) [dB] 0 … 16

Interstage attenuation (pad) [dB] 0 … 8

Interstage slope (pad) [dB] 0 … 8

Frequency range 
depending on diplex filter [MHz] 40 / 85 … 862  

Frequency flatness [dB] ± 1,5

Responsivity [dBA/W] 57@1310nm without AGC / 55,5@1310nm with AGC

RF Impedance [Ω] 75

RF Return loss [dB] 18 @40 MHz – 1,5 dB / oct.

Test point attenuation [dB] 20

AGC intergrated

Connector type SC / APC E2000

Common parameters

EMC DIN EN 50083-2

Operating temperature [°C] - 15 ... + 55

Dimensions (W x H x D) [mm] 215 x 145 x 85

Weight [kg] app. 2,5

* incl. AGC-Module min. 105, typ. 106 @Popt = 0…-2dBm  Technical changes, changed design and errors excepted.
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LWR …
Optical DFB return path transmitter

VZ …/ VD …
Accessories for optical nodes

Type LWR xxx
Order number 212 xxx

RF Input frequency range [MHz] 5 - 200

RF input level @OMI 15% [dBµV] typ. 70 (PAD for OMI setting)

RF Impedance [Ω] 75

RF Return loss [dB] min. 18 /min 15@ >65 MHz

Wavelength / Optical output power [nm] / [dBm] see below

Optical return loss [dB] minimum 30

Relative Intensity Noise (RIN) [dB/Hz] typ. – 155, maximum 140 

Test point attenuation [dB] 0

Type Order number Optical output power DWDM CWDM Wavelength

LWR 0D131 212 031 0 dBm � 1310 nm

LWR 3D131 212 310 3 dBm � 1310 nm

LWR 3D155 212 311 3 dBm � 1550 nm

LWR 6D147 212 600 6 dBm � 1470 nm

LWR 6D149 212 601 6 dBm � 1490 nm

LWR 6D151 212 602 6 dBm � 1510 nm

LWR 6D153 212 603 6 dBm � 1530 nm

LWR 6D155 212 604 6 dBm � 1550 nm

LWR 6D157 212 605 6 dBm � 1570 nm

LWR 6D159 212 606 6 dBm � 1590 nm

LWR 6D161 212 607 6 dBm � 1610 nm

Type Order number Function

VZ 1007 416 002 output splitter 2-way

VD 33 216 653 diplexfilter 5 - 33 MHz

VD 65 216 652 diplexfilter 5 - 65 MHz

VZ 1018 212 319 AGC card

VZ 1020 212 312 control card for AGC 
only necessary if LWO is operated with AGC but without LWR...

VZ 1021 416 030 output tap -7 dB

VZ 1012 416 006 output tap -10 dB 

VZ 1013 416 007 output tap -15 dB

VZ 1014 416 008 output tap -18 dB

Technical changes, changed design and errors excepted.
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Optical nodes

LWO 201
Optical receiver for broadband TV- and radio signals in FTTH upgrade areas

The FTTH (fibre to the home) node LWO 201 performs the opto-/electrical conversion of
broadband TV- and radio signals in fibre to the home upgrade areas. Thanks to an extreme
low-noise optical front end and a wide input power range a variable field of applications
can be covered.

� variable operation thanks to wide input power range

� extreme low-noise optical receiver, best S/N values are reached

� output voltage optimized for the use in single and multifamily residences

� compact, space saving design

� high efficiency by an outstanding price-performance ratio

Type LWO 201 LWO 211
Order number 212 211 212 212

Optical receiver

Optical wavelength [nm] 1290 … 1600

Optical input power [dBm] -12 … 0

Optical return loss [dB] 45

Equivalent input noise [pA/√Hz] typ. 3,8, max. 4,5

Optical input SC/APC E2000

RF output

Frequency range [MHz] 40 … 862

Output voltage
at 0 dBm input power [dBµV] min. 93, typ. 94 4% OMI, CENELEC 42 channels CTB/CSO ≥ 60dB

Impedance [Ω] 75

Return loss [dB] ≥ 18 @ 40 MHz, -1,5 / octave

Connectors F-female (RF output)

Common parameters

EMC according EN 50083 T2 / A1

Voltage supply [V~] 230, 50 Hz

Operating temperature [°C] - 15 … + 55

Dimensions (W x H x D) [mm] 116,5 x 132 x 50

Weight [kg] 0,8

Protection class IP 20

Technical changes, changed design and errors excepted.
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LWE 21
Dual optical return path receiver

� two independent, separately switchable optical receivers

� two single outputs or one combined output in the frequency range 5 - 65 MHz

� measurement function for the optical input power

� 19” housing (one RU)

Type LWE 21
Order number 212 200

Optical receiver

Optical input power [dBm] -11 … +2 (max +4)

Optical wavelength [nm] 1280 … 1580 typ. 1310 / 1550

Optical return loss [dB] typ. 45 dB

Responsitivity [A/W] 0,8 … 1

Optical connector E2000

RF Parameters

RF-bandwidth [MHz] 5 … 65

Impedance [W] 75

Ripple [dB] +/- 0,75

Output level [dBµV] 80 / 86

Output level testing point [dBµV] 60 / 66

C/N [dB] 49,5

Return loss on RF terminals [dB] 19

Frequency of ALC pilot tone [MHz] 590 … 630

RF-connectors IEC-female

Common Data

Voltage supply [V~] 100 … 240

Operating temperature [°C] 0 … 40

LWM 11
Management system for LWS… and LWE 21

translation of RS 485 data to SNMP, 
Ethernet & webbrowser, Ethernet protocol

Type LWM 11
Order number 212 202

Technical changes, changed design and errors excepted.
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Optical nodes

LWS 61
Optical transmitter

� for conversion of electrical CATV input signals, as QAM, FM or AM-VSB, two optical
output signals in the second optical window (1310 nm)

� low-noise DFB-laser-diode (output power 6 dBm)

� two inputs for different input levels

� slope, gain and output power can be adjusted electronically

� further types 1310 nm per request

Type LWS 61
Order number 212 201

RF input parameters
Frequency range [MHz] 5 … 1000
Input level
Inputs single / coupled [dBµV] 79 / 93
Gain adjustment [dB] 0 … 24
Slope adjustment [dB] -2 … 16
Impedance [W] 75
Return loss [dB] > 20 (bei / at 47 MHz); - 1,5 dB / oct.; min. 15
Testing point 1 attenuation [dB] 20
Testing point 2 [dBµV] 80 + 2∆�Popt ± 2,0 dB 
AC voltage for optical @ OMI = 5% (AC)
output power indication [V/mW] 0,1 +/- 0,02 (DC)"

Optical output parameters
Optical output power / λ [dBm] 6 / 1310 nm
Attenuation optical output power [dB] 0 … -3
Optical return loss [dB] > 45
C/N [dB] ≥ 51 (Cenelec 42 channels; OMI = 4%; 20 km opt. fiber; Popt, in = 0 dBm)

CSO [dBc] ≥ 60 (Cenelec 42 channels; OMI = 4%; 20 km opt. fiber; Popt, in = 0 dBm)

CTB [dBc] ≥ 62 (Cenelec 42 channels; OMI = 4%; 20 km opt. fiber; Popt, in = 0 dBm)

Common Data
Voltage supply [V~] 100 … 240
Power consumption [W] ≤ 11,5
Operating temperature [°C] 0 … 40

Technical changes, changed design and errors excepted.

input low

input high

output

RS 485

TP 1
TP 2
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LWS 151
Optical transmitter

� for conversion of electrical CATV input signals, as QAM, FM or AM-VSB, two optical
output signals in the third optical window (1550 nm)

� low-noise DFB-laser-diode (output power 15 dBm)

� two inputs for different input levels

� slope, gain and output power can be adjusted electronically

� further types 1550 nm per request

Type LWS 151
Order number 212 151

RF input parameters
Frequency range [MHz] 5 … 1000
Input level
Inputs single / coupled [dBµV] 79 / 93
Gain adjustment [dB] 0 … 24
Slope adjustment [dB] -2 … 16
Impedance [W] 75
Return loss [dB] > 20 (bei / at 47 MHz); - 1,5 dB / oct.; min. 15
Testing point 1 attenuation [dB] 20
Testing point 2 [dBµV] 80 + 2∆�Popt ± 2,0 dB 
AC voltage for optical @ OMI = 5% (AC)
output power indication [V/mW] 0,1 +/- 0,02 (DC)"

Optical output parameters
Optical output power / λ [dBm] 15 / 1550 nm
Attenuation  optical output power [dB] 0 … -3
Optical return loss [dB] > 45
C/N [dB] ≥ 51 (Cenelec 42 channels; OMI = 4%; 20 km opt. fiber; Popt, in = 0 dBm)

CSO [dBc] ≥ 60 (Cenelec 42 channels; OMI = 4%; 20 km opt. fiber; Popt, in = 0 dBm)

CTB [dBc] ≥ 62 (Cenelec 42 channels; OMI = 4%; 20 km opt. fiber; Popt, in = 0 dBm)

Common Data
Voltage supply [V~] 100 … 240
Power consumption [W] ≤ 11,5
Operating temperature [°C] 0 … 40

Technical changes, changed design and errors excepted.

input low

input high

output

RS 485

TP 1
TP 2
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Optical nodes

LWV 171
Optical amplifier / EDFA

� for amplification of optical input signals on single mode fibres, can be used in HFC-
(Hybrid Fibre Coax) networks

� optical power output 17 dBm at 1550 nm

� optical input power, output power and pump laser current are supervised internally

� automatically switched-off in case of insufficient optical input power to prevent the 
optical PIN diode receiver from damage

� 19” housing (1 RU)

Type LWV 171
Order number 212 171

Optical input parameters

Optical wavelength [nm] 1550 ± 10

Wavelength pump laser [nm] 980 / 1480 (typ.)

Optical return loss [dB] > 40 

Minimum optical input power [dBm] - 3

Maximum optical input power [dBm] + 6

Optical connector E2000

Optical output parameters
Optical wavelength [nm] 1550 ± 10

Optical output power [dBm] 17

CSO with CENELEC 42 [dBc] - 80

CTB with CENELEC 42 [dBc] - 90

Optical connector E2000

Common Data
Interface RS 485 (adapted to LVM 11)

Voltage supply [V~] 100 … 240

Power consumption [W] 12

Operating temperature [°C] 0 … 40

Technical changes, changed design and errors excepted.
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As an extension of the optical head end platform LWS and LWZ, ASTRO now added passive
optical components to the product range for the first time. As first step, passive 8-way (LFT 8),
16-way (LFT 16) and 32-way (LFT 32) splitters will be offered. Those components are equipped
with the proven SC/APC connectors and are available in a 19” version with one rack unit height.

� 19” rack mounting

� 1 rack unit

� including measurement protocol for each port

� SC / APC connectors

Optical passives
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Optical passives

LFT 8
Optical splitter with 8 outputs

Type LFT 8
Order number 212 700

Optical parameters

Optical wavelength [nm] 1260 - 1620

Tap loss [dB] 6 ± 0,5

Connector In-Ouputs SC/APC

Operating temperature [°C] -40 … 85

Technical changes, changed design and errors excepted.

Type LFT 16
Order number 212 701

Optical parameters

Optical wavelength [nm] 1260 - 1620

Tap loss [dB] 13 ± 0,5

Connector In-Ouputs SC/APC

Operating temperature [°C] -40 … 85

Technical changes, changed design and errors excepted.

LFT 16
Optical splitter with 16 outputs

� 19” rack mounting

� 1 rack unit

� including measurement protocol for each port

� SC / APC connectors

� 19” rack mounting

� 1 rack unit

� including measurement protocol for each port

� SC / APC connectors
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Optical passives

Type LFT 32
Order number 212 702

Optical parameters

Optical wavelength [nm] 1260 - 1620

Tap loss [dB] 16 ± 0,7

Connector In-Ouputs SC/APC

Operating temperature [°C] -40 … 85

Technical changes, changed design and errors excepted.

LFT 32
Optical distributor with 32 outputs

� 19” rack mounting

� 1 rack unit

� including measurement protocol for each port

� SC / APC connectors
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pageWall oulets
High quality wall outlets for use in multimedia 
broadband systems and SAT-IF installations

144

154pageSplitters and taps
Materials for distribution in broadband systems 
and SAT-IF installations



GUT 121/123/152/162
for terrestrial signals and

CATV

GUT MMD …
for multimedia broadband

and data outlet

GUT 103
for SAT, terrestrial signals

and CATV

GUT 3…
for SAT, single and group

installations

GUT 4…
for SAT, single and group

installations

TV RF

DATA

TV RF

TV RF

SAT

TV RF

SAT

TV RF

SAT

star network level network tree network

� e. g. multiswitch solutions
�  return path compatible
� CATV networks

precondition: for modern
multimedia-enabled 
distribution networks

�  e. g. channel processing �  e. g. single cable solution

standard broadband and 
terrestrial signals

Net structures

GUT… wall outlet types

144

Wall outlets
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3-jacks wall outlet for reception of terrestrial, SAT-, radio- and TV-programs up to 2400 MHz

� cable channel compatibility, return path capability

� easy, fast and secure connection, even with different internal conductor diameters

� for standard and mini-coaxcable

� with screw- and claw-fixing, 
mounting with 55 Ø wall boxes

Type GUT 103 Stubline outlet
Order number 540 831

Frequency range [MHz] 5 - 2400

[MHz] 5 - 68 87,5 - 108 125 - 862 950 - 2400

Tap loss

Jack RF [dB] – 2 ±1,5 – –
Plug TV 1 ±1,5 – 2 ±1,5 –
F jack SAT – – – 2 ±1,5

Return loss

Input [dB] > 10 > 9 > 5 > 5
Jack RF – > 8 – –
Plug TV > 10 – > 5 –
F jack SAT – – – > 5

Isolation

RF – TV [dB] > 30 > 17 > 20 –
TV – SAT > 4 to 20 MHz – > 10 > 9

> 10 at 20 MHz
FM – SAT – > 25 – > 30

maximum 500 mA LNB current via F jack.  Technical changes, changed design and errors excepted.

GUT 103
Stubline wall outlet (MATV / CATV / SAT)

adequate wall boxes,
see page 170

146

Wall outlets

AAddvvaannttaaggeess  iinn  rreellaattiioonn  ttoo  ssttaannddaarrdd  33--jjaacckkss  wwaallll  oouuttlleettss

� easy cable mounting

� long F-plugs for easy 
fixing of F-connectors

� Made in Germany

� sophisticated mechanics for com-
pliance of minimum bending radius

� EVERY outlet is checked and 
selected according to compliance 
with requested data.

Screening
Frequency range [MHz] 5 - 30 30 - 300 300 - 470 470 - 950 950 - 2400

Screening [dB] > 85 > 85 > 80 > 75 > 55



GUT 300
Stubline wall outlet (MATV / CATV / SAT)

for reception of terr., SAT-, radio and TV-programs up
to 2400 MHz, 3 outputs, with screw and claw fixing,
mounting with 55 Ø wall boxes

Type GUT 300 Stubline outlet
Order number 540 301

Frequency range [MHz] 40 - 2400

[MHz] 40 - 70 87,5 - 108 174 - 862 950 - 2150 2150 - 2400

Tap loss

FM [dB] – 2 ± 1,5 – – –
TV 1 ± 1,5 – 2 ± 1,5 – –
SAT – – – 2 ± 1,5 3 ± 2

Return loss

Input [dB] > 5 > 5 > 5 > 5 > 5
FM – > 8 – – –
TV > 5 – > 8 – –
SAT – – – > 5 > 5

Isolation

FM-TV / TV-SAT / FM-SAT [dB] > 20 / > 6 / > 30

adequate wall boxes,
see page 170

Wall outlets
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GUT 311
Trunk line wall outlet with DC Block (MATV / CATV / SAT)

for reception of terr., SAT-, radio and TV-programs up
to 2400 MHz, 3 outputs, with screw and claw fixing,
mounting with 55 Ø wall boxes

Type GUT 311 Trunk line outlet
Order number 541 311

Frequency range [MHz] 40 - 2400

[MHz] 40 - 70 87,5 - 108 174 - 862 950 - 2150 2150 - 2400

Through loss

[dB] 2 ± 1 2 ± 1 2 ± 1 2,5 ± 1,5 3,5 ± 2,5

Tap loss

FM [dB] – 11 ± 2 – – –
TV 11 ± 1,5 – 12,5 ± 1,5 – –
SAT – – – 12 ± 2 12,5 ± 2,5

Return loss

Input output [dB] > 5 > 5 > 5 > 5 > 5
FM – > 8 – – –
TV > 5 – > 5 – –
SAT – – – > 5 > 5

Isolation

FM-TV / TV-SAT / FM-SAT [dB] > 20 / > 6 / > 30 

Technical changes, changed design and errors excepted.

adequate wall boxes,
see page 170



for reception of terrestrial, SAT-, radio and TV-programs
up to 2400 MHz, 4 outputs, with screw and claw fixing,
mounting with 55 Ø walll boxes

GUT 312
Trunk line wall outlet with DC pass (MATV / CATV / SAT)

for reception of terrestrial, SAT-, radio and TV-programs
up to 2400 MHz, 3 outputs, with screw and claw fixing,
mounting with 55 Ø wall boxes

Type GUT 312 Trunk line outlet
Order number 541 312

Frequency range [MHz] 40 - 2400

[MHz] 40 - 70 87,5 - 108 174 - 862 862 - 1750 1750 - 2400

Through loss

[dB] 2 ± 1 2 ± 1 2 ± 1 3,5 ± 1,5 4 ± 2,5

Tap loss

FM [dB] – 11 ± 2 – – –
TV 11 ± 1,5  – 12,5 ± 1,5 – –
SAT – – – 12 ± 2 12,5 ± 2,5

Return loss

Input output [dB] > 5 > 5 > 5 > 5 > 5
FM – > 8 – – –
TV > 5 – > 5 – –
SAT – – – > 5 > 5

Isolation

FM-TV / TV-SAT / FM-SAT [dB] > 20 / > 6 / > 30 

GUT 400
Stubline wall outlet with DC pass (MATV / CATV / SAT)

Type GUT 400 Stubline outlet
Order number 540 400

Frequency range [MHz] 40 - 2400

[MHz] 40 - 70 87,5 - 108 174 - 862 950 - 2150 2150 - 2400

Through loss

[dB] 2 ± 1 2 ± 1 2 ± 1 3,5 ± 1,5 4 ± 2,5

Attenuation

FM [dB] – 1,5 ± 1 – – –
TV 1,5 ± 1 typ.20 1,5 ± 1 typ.10 –
SAT1 typ.10 10 typ.10 2,6 ±1,5 typ.8
SAT2 1± 0,5 1 ± 0,5 1 ± 0,5 1,5 ± 1 5 ± 2

Return loss

Input SAT 1 / 2 [dB] > 6 > 6 > 6 > 4 > 4
FM – > 6 – – –
TV > 6 – > 5 – –
SAT 1 / SAT 2 – / > 10 – / > 10 – / > 10 > 4 / > 4 – / > 4

Isolation

Input SAT 1 / SAT 2 [dB] typ. 20 / typ. 25

Technical changes, changed design and errors excepted.

adequate wall boxes,
see page 170

adequate wall boxes,
see page 170
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Wall outlets



GUT 121
Stubline wall outlet (MATV / CATV)

Type GUT 121 Stubline outlet
Order number 540 811

Frequency range [MHz] 5 - 862

[MHz] 5 - 65 87,5 - 108 47 - 470 470 - 862

Tap loss

Jack RF [dB] 6 ± 0,5 5,5 ± 0,5 – –
Plug TV 2,4 ± 0,3 2,4 ± 0,3 2,4 ± 0,5 2,2 ± 0,3

Return loss

Input [dB] > 14 > 14 > 10 > 12
Jack  RF – > 14 – –
Plug  TV >14 > 14 > 14 > 14

Isolation

RF – TV [dB] > 22 > 25 > 25 > 50

Technical changes, changed design and errors excepted.

Wall outlets
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measuring: screening
measuring method: from 30 MHz to 1 GHz according EN 50083-2 
test object: ASTRO GUT 123 trunk line outlet (CATV / MATV)
measurement conditions: worst-case-measuring at all connections   

measurement result:
 ● screening with adequate class-A-coax-cable 

● screening with adequate class-A-mini-coax-cable   
● threshold of class-A 

2 jacks wall outlet for reception of terrestrial radio and TV-programs

� stubline and trunk line outlets, frequency range 5 - 862 MHz

� suitable for special channels and return path

� easy, fast and secure connection even with different internal conductor diameters

� for standard coax- and minicoax-cable, improved reconnection technology

� outstanding electric parameters

� with screw- and claw-fixing, 
mounting with 55 Ø wall boxes

adequate wall boxes,
see page 170



GUT 123
Trunk line wall outlet (MATV / CATV)

for reception of terr., radio and TV-programs up to 862
MHz, 2 outputs and return path, with screw and claw 
fixing, mounting with 55 Ø wall boxes

Typ GUT 123 Trunk line outlet
Order number 540 231

Frequency range [MHz] 5 - 862

[MHz] 5 - 65 87,5 - 108 47 - 470 470 - 862

Tap loss

Jack RF [dB] – 12,5 ± 0,5 – –
Plug  TV 9 ± 0,5 9 ± 0,5 8,5 ± 1 8,5 ± 1

Through loss

[dB] 2,5 ± 0,2 2,5 ± 0,2 2,6 ± 0,2 2,8 ± 0,2

Return loss

Trunk line input – output* [dB] > 18 > 18 > 14 > 14
Jack RF – > 14 – –
Plug  TV > 14 > 14 > 12 > 12

Isolation

Trunk line output – connectors [dB] > 30 > 35 > 30 > 28
RF – TV > 22 > 25 > 25 > 50

* >12 dB over the complete range, if subscriber connector is not terminated

GUT 152
Trunk line wall outlet (MATV / CATV)

for reception of terr., radio and TV-programs up to 862
MHz, 2 outputs and return path, with screw and claw 
fixing, mounting with 55 Ø wall boxes

Typ GUT 152 Trunk line outlet
Order number 540 851

Frequency range [MHz] 5 - 862

[MHz] 5 - 65 87,5 - 108 47 - 470 470 - 862

Tap loss

Jack RF [dB] – 15,5 ± 0,5 – –
Stecker TV 12,2 ± 0,5 12,2 ± 0,5 12 ± 1 12,2 ± 1

Through loss

[dB] 0,8 ± 0,2 0,8 ± 0,2 0,9 ± 0,2 1,1 ± 0,2

Return loss

Trunk line input – output [dB] > 18 > 18 > 18 > 15
Jack RF – > 14 – –
Plug  TV > 14 > 14 > 12 > 12

Isolation

Trunk line output – connectors [dB] > 30 > 35 > 30 > 28
RF – TV > 22 > 25 > 25 > 50

Technical changes, changed design and errors excepted.

adequate wall boxes,
see page 170

adequate wall boxes,
see page 170
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GUT 162
Trunk line wall outlet (MATV / CATV)

for reception of terr., radio and TV-programs up to 862
MHz, 2 outputs and return path, with screw and claw 
fixing, mounting with 55 Ø wall boxes

Typ GUT 162 Trunk line outlet
Order number 541 861

Frequency range [MHz] 5 - 862

[MHz] 5 - 65 87,5 - 108 47 - 470 470 - 862

Tap loss

Jack RF [dB] – 17,5 ± 0,5 – –
Stecker TV 14,3 ± 0,5 14,3 ± 0,5 14 ± 1 14 ± 1

Through loss

[dB] 0,6 ± 0,2 0,6 ± 0,2 0,7 ± 0,2 0,9 ± 0,2

Return loss

Trunk line input – output [dB] > 18 > 18 > 18 > 15
Jack RF – > 14 – –
Plug  TV > 14 > 14 > 12 > 12

Isolation

Trunk line output – connectors [dB] > 30 > 35 > 30 > 28
RF – TV > 22 > 25 > 25 > 50

GUT 182
Trunk line wall outlet (MATV / CATV)

for reception of terr., radio and TV-programs up to 862
MHz, 2 outputs and return path, with screw and claw 
fixing, mounting with 55 Ø wall boxes

Typ GUT 182 Trunk line outlet
Order number 540 880

Frequency range [MHz] 5 - 862

[MHz] 5 - 65 87,5 - 108 47 - 470 470 - 862

Tap loss

Jack RF [dB] – 21 ± 0,5 – –
Plug  TV 14,3 ± 0,5 18 ± 0,5 18 ± 1 18 ± 1

Through loss

[dB] 0,6 ± 0,2 0,6 ± 0,2 0,7 ± 0,2 0,9 ± 0,2

Return loss

Trunk line input – output [dB] > 18 > 18 > 18 > 15
Jack RF – > 14 – –
Plug  TV > 14 > 14 > 12 > 12

Isolation

Trunk line output – connectors [dB] > 30 > 35 > 30 > 28
RF – TV > 22 > 25 > 25 > 50

Technical changes, changed design and errors excepted.

adequate wall boxes,
see page 170

adequate wall boxes,
see page 170
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Wall outlets
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� very high isolation between data connection and TV/RF connection prevents disturbances 
in TV and radio reception by means of the cable modem

� WICLIC or F-connector jacks for cable modem prevent unwanted ingress caused by 
connecting a “second television”

� high beam strength via the radio jack by means of VHF band pass filter

� easy, fast and secure connection even with different internal conductor cross sections

� cable bend protection by chamfered housing

� solid die-cast housing

GUT MMD x, GUT MMD xF
Multimedia broadband and data outlets

Common data GUT MMD… 
Isolation

Modem to TV (5 - 45 MHz) [dB] ≥ 80

Modem to TV (45 - 65 MHz) [dB] ≥ 70

Modem to TV (5 - 65 MHz) [dB] ≥ 40

Common data

Directivity [dB] ≥ 30

Screening class A acc. EN 50083-2

Intermodulation resistance acc. EN 60728-4

Type GUT MMD 4 / MMD 4F GUT MMD 10 / MMD 10F
Order number 540 140 / 540 141 541 110 / 541 111

Modem stubline oulet Modem endpoint outlet

Tap loss

TV (1091) - 1.000 MHz) [dB] maximum 4,3 ± 1 maximum10 ± 1

Modem (5 - 1.000 MHz)2) [dB] maximum 4,3 ± 1 maximum10 ± 1

FM (87,53) - 1083) MHz) [dB] maximum 8 ± 2 maximum 13,5 ± 2

Return loss [dB] 

Input (5 - 862 MHz) [dB] ≥ 164) ≥ 16

1) additional attenuation max. 2 dB 2) 87,5 - 108 MHz: + 2 dB 3) additional attenuation max. 0,5 dB 4) 87,5 - 125 MHz: according to EN 60728-4

Technical changes, changed design and errors excepted.

adequate wall boxes,
see page 170
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Wall outlets

Type GUT MMD 13 / MMD 13F GUT MMD 15 / MMD 15F
Order number 540 130 / 540 131 541 115 / 541 151

Modem trunk line outlet

Tap loss

TV (1091) - 1.000 MHz) [dB] maximum . 12,8 ± 1 maximum  15,3 ± 1

Modem (5 - 1.000 MHz)2) [dB] maximum  12,8 ± 1 maximum  15 ± 1

FM (87,53) - 1083) MHz) [dB] maximum  16,5 ± 2 maximum 18,5 ± 2

Trunk via net loss

(5 - 1.000 MHz) [dB] maximum  1,8 ± 0,3 maximum  1,3 ± 0,3

Return loss [dB] 

Input (5 - 862 MHz) [dB] ≥ 16

Output (5 - 862 MHz) [dB] ≥ 16

1) additional attenuation max. 2 dB 2) 87,5 - 108 MHz: + 2 dB 3) additional attenuation max. 0,5 dB

Type GUT MMD 17 / MMD 17F GUT MMD 19 / MMD 19F
Order number 540 170 / 540 171 541 190 / 541 191

Modem trunk line outlet

Tap loss

TV (1091) - 1.000 MHz) [dB] maximum 12,8 ± 1 maximum 15,3 ± 1

Modem (5 - 1.000 MHz)2) [dB] maximum 12,8 ± 1 maximum 15 ± 1

FM (87,53) - 1083) MHz) [dB] maximum 16,5 ± 2 maximum 18,5 ± 2

Trunk via net loss

(5 - 1.000 MHz) [dB] maximum 1,8 ± 0,3 maximum  1,3 ± 0,3

Return loss [dB] 

Input (5 - 862 MHz) [dB] ≥ 16

Output (5 - 862 MHz) [dB] ≥ 16

1) additional attenuation max. 2 dB 2) 87,5 - 108 MHz: + 2 dB 3) additional attenuation max. 0,5 dB

Type GUT MMD 22 / MMD 22F
Order number 540 220 / 540 221 

Modem trunk line outlet

Tap loss

TV (1091) - 1.000 MHz) [dB] maximum 22,2 ± 1

Modem (5 - 1.000 MHz)2) [dB] maximum  22,2 ± 1

FM (87,53) - 1083) MHz) [dB] maximum  26 ± 2

Trunk via net loss

(5 - 1.000 MHz) [dB] maximum  0,9 ± 0,3

Return loss [dB] 

Input  (5 - 862 MHz) [dB] ≥ 16

Output (5 - 862 MHz) [dB] ≥ 16

1) additional attenuation max. 2 dB 2) 87,5 - 108 MHz: + 2 dB 3) additional attenuation max. 0,5 dB

Technical changes, changed design and errors excepted.



� top-quality distribution material for terrestrial frequencies up to 1000 MHz

� blocking capacitor at in- and outputs

� screening: class A

HFT …
Splitters and taps

Common data HFT… 
Screening

30 - 300 MHz [dB] > 85

300 - 470 MHz [dB] > 80

470 - 862 MHz [dB] > 75

Common data

Connectors [dB] standard F jack (F-female)

Screening class A acc. EN 50083-2

Impedance [Ω] 75

Type HFT 2 HFT 3 HFT 4 HFT 6 HFT 8
Order number 408 020 408 030 408 040 408 060 408 080

splitter

Frequency range [MHz] 5 … 1000

Through loss

5 - 20 MHz [dB] 3,5 ± 0,5 5,3 ± 0,6 7,8 ± 0,8 9,2 ± 0,8 11,0 ± 0,8

20 - 40 MHz [dB] 3,5 ± 0,5 5,3 ± 0,6 7,8 ± 0,8 9,2 ± 0,8 11,0 ± 0,8

40 - 300 MHz [dB] 3,5 ± 0,5 5,3 ± 0,8 7,8 ± 0,8 9,2 ± 0,8 11,5 ± 0,2

300 - 862 MHz [dB] 3,5 ± 0,5 6,0 ± 1 7,8 ± 1 9,5 ± 1 12,0 ± 0,5

Return loss

Input 5 - 20 MHz [dB] 18 16 18 18 18

Output 5 - 20 MHz [dB] 16 14 18 14 18

20 - 40 MHz [dB] 20 20 20 14 20

40 - 300 MHz [dB] 20* 24* 20* 20* 20*

300 - 862 MHz [dB] 20* 22* 20* 20* 20*

* at 40 MHz,-1,5 dB/Oct. Technical changes, changed design and errors excepted.
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Splitters and taps



� top-quality distribution material for terrestrial frequencies up to 1000 MHz

� blocking capacitor at in- and outputs

� screening: class A

HFT …
1-way taps

Type HFT 106 HFT 108 HFT 111 HFT 116 HFT 120
Order number 408 160 408 100 408 110 408 120 408 130

1-way taps

Frequency range [MHz] 5 … 1000

Tab value

Input-stub 5 - 862 MHz [dB] 6,5 ± 1,5 8,5 ± 1,5 12,5 ± 1,5 16 ± 1,5 20 ± 1,5

Through loss

In-output 5 - 862 MHz [dB] 6,5 ± 1,5 8,5 ± 1,5 12,5 ± 1,5 16 ± 1,5 20 ± 1,5

Isolation

Stub-output 5 - 40 MHz [dB] 20 28 35 35 40

40 - 470 MHz [dB] 25 25 30 33 35

470 - 862 MHz [dB] 25 20 25 28 30

Return loss

Input 5 - 20 MHz [dB] 18 16 18 18 18

Output 5 - 20 MHz [dB] 16 14 18 14 18

20 - 40 MHz [dB] 20 20 20 14 20

40 - 300 MHz [dB] 20* 24* 20* 20* 20*

300 - 862 MHz [dB] 20* 22* 20* 20* 20*

* at 40 MHz,-1,5 dB/Oct. Technical changes, changed design and errors excepted.

Splitters and taps
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HFT …
2-way taps

Type HFT 208 HFT 212 HFT 216 HFT 220
Order number 408 200 408 210 408 220 408 230

2-way tap

Frequency range [MHz] 5 … 1000

Tap value

Input-stub 5 - 862 MHz [dB] 8,5 ± 1,5 12,5 ± 1,5 16 ± 1,5 20 ± 1,5

Through loss

In-output 5 - 470 MHz [dB] 3 ± 1 1,4 ± 0,8 1,2 ± 0,6 1,2 ± 0,6

In-output 470 - 862 MHz [dB] 3,8 ± 1 2 ± 1 2 ± 0,8 1,8 ± 0,8

Isolation

Stub-output 5 - 470 MHz [dB] 20 25 30 32

Stub-output 470 - 862 MHz [dB] 18 20 20 22

Isolation

Stub-stub 5 - 470 MHz [dB] 28 40 40 40

Stub-stub 470 - 862 MHz [dB] 25 36 36 36

Return loss

Input 5 - 40 MHz [dB] 18 18 18 18

Input 40 - 862 MHz [dB] 20* 20* 20* 20*

Return loss

Output 5 - 40 MHz [dB] 18 18 18 18

Output 40 - 862 MHz [dB] 20* 20* 20* 20*

Return loss

Stub 5 - 40 MHz [dB] 18 18 18 20

Stub 40 - 862 MHz [dB] 20* 20* 20* 20*

* at 40 MHz,-1,5 dB/Oct. Technical changes, changed design and errors excepted.
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Splitters and taps

� top-quality distribution material for terrestrial frequencies up to 1000 MHz

� blocking capacitor at in- and outputs

� screening: class A



HFT 416, HFT 618, HFT 820
4- / 6- / 8-way taps asymmetrical

Type HFT 416 HFT 618 HFT 820

Splitters and taps
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� top-quality distribution material for terrestrial frequencies up to 1000 MHz

� blocking capacitor at in- and outputs

� screening: class A

Order number 408 200 408 210 408 220

4-way tap 6-way tap 8-way tap

Frequency range [MHz] 5 … 1000

Through loss

In-output 5 - 470 MHz [dB] 4,5 ± 1 6,8 ± 0,8 8,8 ± 0,6

In-output 470 - 862 MHz [dB] 4,8 ± 1 7,5 ± 1 9,5 ± 0,8

Isolation

Stub-output 5 - 40 MHz [dB] 25 25 25

Stub-output 40 - 470 MHz [dB] 22 22 22

Stub-output 470 - 862 MHz [dB] 20 20 20

Isolation

Stub-stub 5 - 470 MHz [dB] 40 40 40

Stub-stub 470 - 862 MHz [dB] 36 36 36

Return loss

Input 5 - 20 MHz [dB] 14 14 14

Input 20 - 862 MHz [dB] 20* 20* 20*

Return loss

Output 5 - 20 MHz [dB] 16 16 16

Output 20 - 862 MHz [dB] 20* 20* 20*

Return loss

Stub 5 - 20 MHz [dB] 16 16 16

Stub 20 - 862 MHz [dB] 20* 20* 20*

Tap value

Output 1 5 - 862 MHz [dB] 13 ± 1,5 13 ± 1,5 13 ± 1,5

Output 2 5 - 862 MHz [dB] 13,5 ± 1,5 13,5 ± 1,5 13,5 ± 1,5

Output 3 5 - 862 MHz [dB] 15 ± 1,5 15 ± 1,5 15 ± 1,5

Output 4 5 - 862 MHz [dB] 15,5 ± 1,5 15,5 ± 1,5 15,5 ± 1,5

Output 5 5 - 862 MHz [dB] –– 17,5 ± 1,5 17,5 ± 1,5

Output 6 5 - 862 MHz [dB] –– 18 ± 1,5 18 ± 1,5

Output 7 5 - 862 MHz [dB] –– –– 20 ± 1,5

Output 8 5 - 862 MHz [dB] –– –– 20,5 ± 1,5

* at 40 MHz,-1,5 dB/Oct.;  detailed attenuation values according to frequency range per request

Technical changes, changed design and errors excepted.



Splitters and taps
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HFT 411, HFT 616, HFT 818
Symmetrical taps

Type HFT 411 HFT 616 HFT 818
Order number 408 411 408 616 408 818

4-way tap 6-way tap 8-way tap

Frequency range [MHz] 5 … 1000

Tap value

[dB] 11 / 12 16 18

Through loss

In-Output 5 - 40 MHz [dB] –– 5,7 7,8

In-Output 40 - 470 MHz [dB] –– 5,7 7,2

In-Output 470 - 862 MHz [dB] –– 5,7 8

In-Output 862 - 1000 MHz [dB] –– 6 8

Isolation

Output-output 5 - 40 MHz [dB] ≥ 36 ≥ 36 ≥ 36

Output-output 40 - 470 MHz [dB] ≥ 38 ≥ 40 ≥ 40

Output-output 470 - 862 MHz [dB] ≥ 32 ≥ 36 ≥ 36

Output-output 862 - 1000 MHz [dB] ≥ 30 ≥ 32 ≥ 32

Directivity

5 - 40 MHz [dB] –– ≥ 26 ≥ 26

40 - 470 MHz [dB] –– ≥ 30 ≥ 30

470 - 1000 MHz [dB] –– ≥ 26 ≥ 26

Return loss

5 - 40 MHz [dB] ≥ 18 ≥ 16 ≥ 16

40 - 1000 MHz [dB] ≥ 20* ≥ 20* ≥ 20*

* at 40 MHz,-1,5 dB/Oct.        Technical changes, changed design and errors excepted.

� top-quality distribution material for terrestrial frequencies up to 1000 MHz

� blocking capacitor at in- and outputs

� suitable for return path and UHF 

� EN 50083-1, EN 50083-2 (screening: class A)

� unused tap-outputs in return path networks have to be terminated with termination resistor
(FUR 75 order number: 610770)
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Splitters and taps

HFD 2, HFD 3, HFD 4, HFD 8 
2- / 3- / 4- / 8-way SAT splitters

� top-quality distribution material for frequencies up to 2400 MHz

� for use in CATV and SAT-IF-systems

� EN 50083-1, EN 50083-2 (screening: class A)

� HFD 2 with power pass to all ports

� HFD 3 - HFD 8 with power pass to one port, 24 V / 0,5 A max.

Type HFD 2 HFD 3 HFD 4 HFD 8
Order number 414 200 414 300 414 400 414 800

2-way splitter 3-way splitter 4-way splitter 8-way splitter

Frequency range [MHz] 5 … 2400

Through loss

5 - 40 MHz [dB] 4,0 8,0 11 13,5 ± 2,5

40 - 1000 MHz [dB] 5,0 8,0 10 13,5 ± 1,5

1000 - 1750 MHz [dB] 5,5 10,0 10,5 14 ± 2,0

1750 - 2050 MHz [dB] 6,0 10,5 11,5 16 ± 2,0

- 2400 MHz [dB] 8,0 12,0 13,5 17 ± 2,0

Isolation loss

5 - 40 MHz [dB] 10 13 13 11

40 - 1000 MHz [dB] 20 21 21 18

1000 - 1750 MHz [dB] 20 17 17 16

1750 - 2050 MHz [dB] 15 15 15 14

- 2400 MHz [dB] 10 10 10 14

Return loss

In- / outputs 5 - 40 MHz [dB] 10 / 9 8 / 6 7 / 7 10

In- / outputs 40 - 1000 MHz [dB] 12 / 10 12 / 10 12 / 10 12

In- / outputs 1000 - 1750 MHz [dB] 10 / 8 10 / 10 10 / 10 8

In- / outputs 1750 - 2050 MHz [dB] 10 / 8 10 / 8 10 / 8 8

In- / outputs - 2400 MHz [dB] 7/ 7 7 / 5 7 / 7 8

Technical changes, changed design and errors excepted.



Splitters and taps
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� top-quality distribution material for frequencies up to 2400 MHz

� for use in CATV and SAT-IF-systems

� EN 50083-1, EN 50083-2 (screening: class A)

� HFD 111 – HFD 212 with power pass to one port, 24 V / 1 A max.

Type HFD 111 HFD 212
Order number 414 140 414 150

1-way tap 2-way tap

Frequency range [MHz] 5 … 2400

Through loss

5 - 40 MHz [dB] 10,5 10,5

40 - 1000 MHz [dB] 10,5 11,0

1000 - 2050 MHz [dB] 12,0 11,5

2050 - 2400 MHz [dB] 13,5 13,0

Isolation loss

stub / trunk stub / trunk stub / stub

5 - 40 MHz [dB] 10,5 17 15

40 - 1000 MHz [dB] 10,5 25 30

1000 - 2050 MHz [dB] 12,0 20 25

2050 - 2400 MHz [dB] 13,5 15 20

Return loss

input output stub input output stub

5 - 40 MHz [dB] 11 13 5 8 10 5

40 - 1000 MHz [dB] 14 12 14 14 14 13

1000 - 2050 MHz [dB] 14 10 14 15 15 12

2050 - 2400 MHz [dB] 8 10 10 8 10 10

Technical changes, changed design and errors excepted.

HFD 111, HFD 212
SAT taps
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Terrestrial
technology

pageDVB-T Aerials
for reception of digital terrestrial TV- and radio-programs

162

162page

164page

164page

Aerials
The wide range of ASTRO aerials offers solutions for 

all reception requirements.

Antenna diplexers
for mast and indoor mounting to combine antenna cables

Broadband amplifiers
for community aerials, separate inputs for band I - V



� for digital terrestrial TV- and radio-programs according to DVB-T standard

� remote supply 5 V via receiver or power supply diplexer SSW 11

DVB-T Aerials

162

Type ADI 3 ADO 1
Order number 300 911 300 901

indoor outdoor

Frequency range [MHz] 174 - 862, channel 5 - 69

Gain [dB] 3 -14 10 - 17

Connectors IEC jacks

Technical changes, changed design and errors excepted.

see page 167

Type VE 312
Order number 040 640

Frequency range [MHz] VHF 174 - 230, channel 5 - 12 / UHF 470 - 838, channel 21 - 66

Elements VHF 3 / UHF 12

Gain [dB] VHF 4,5 - 6 / UHF 6,5 - 11,5

Front-to-back-ratio [dB] VHF 14 – 17 / UHF 19 - 23

Beamwidth [°] VHF hor. 78 - 72, vert. 63 - 36 / UHF hor. 63 - 36, vert. 88 - 47

Windload [N] 52

Length [cm] 141

Connectors screw clamps, coaxial

Technical changes, changed design and errors excepted.

ADI 3, ADO 1
Active digital antennas

� for digital terrestrial TV- and radio-programs according to DVB-T 

VE 312
VHF / UHF (BIII / BIV-V) antenna
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Aerials

Type UVX 43 C UVX 91 C
Order number 012 520 012 620

Frequency range [MHz] UHF 470 - 838, channel 21 - 66

Elements 43 91

Gain [dB] 9 - 15,5 11 - 17

Front-to-back-ratio [dB] 24 - 30 24 - 33

Beamwidth [°] hor. 49 - 26, vert. 57 - 32 hor. 44 - 21, vert. 49 - 23

Windload [N] 89 148

Length [cm] 129 225

Connectors screw clamps, coaxial

Technical changes, changed design and errors excepted.

� for digital terrestrial TV- and radio-programs according to DVB-T standard

UVX 43 C, UVX 91 C
UHF (BIV-V) channel-group antennas

Type RUF 21 UK 3 UK 5
Order number 000 210 002 200 002 500

Frequency range [MHz] UKW 87,5 - 108

Elements 1 3 5

Gain [dB] 0 4,5 - 5,5 6 - 8

Front-to-back-ratio [dB] –– 13 - 17 14 - 18

Beamwidth [°] ring dipole hor. 78 - 72, vert. 115 hor. 65 - 72, vert. 195

Windload [N] 29 62 93

Length [cm] Ø 49 93 181

Connectors screw clamps, coaxial

Technical changes, changed design and errors excepted.

� for terrestrial analogue radio-programs 

RUF 21, UK 3, UK 5
FM (LMKU / BII) stereo directional antennas



Antenna diplexers / broadband amplifiers

� AZX, ADX: outdoor diplexers for mast mounting, waterproof plastic case

AZX 13, ADX 32, HMW 13
Antenna diplexers

Type AZX 13 ADX 32 HMW 13

� for use in small-sized up to middle-sized installations

AC 30, AC 35, AC-UKW
Broadband amplifiers, FM amplifiers

Type AC 30 AC 35 AC-UKW
Order number 230 300 230 350 262 021

Gain

B I (C 2 - 4) [dB] 30 35 ––

B II (UKW / FM) [dB] 30 35 18 ± 1

B III (C 5 - 12) [dB] 30 35 ––

B IV - V (C 21 - 69) [dB] 30 35 ––

Maximum output level

60 dB IMA2, EN 50083-3 [dBµV] 114 117 ––

66 dB KMA, EN 50083-5 [dBµV] 114 116 112 (60 dB KMA)

Level control [dB] 0 - 10 0 - 15 interstage 0 - 10 

Noise figure [dB] 5 - 7 5 - 4 4

Power supply [V~ / Hz] 100 - 240, 50, 8 W 100 - 240, 50, 12 W 100 - 240, 50, 1,8 VA

Connectors [Ω]                             F jack, 75

Technical changes, changed design and errors excepted.

Order number 108 130 120 320 112 130

1. input

Frequency range [MHz] 47 - 230 (B I - III) 47 - 68 (B I) -452 (B I - III / SC)

Through loss [dB] 0,5 0,5 0,5 - 1,5

2. input

Frequency range [MHz] 470 - 862 (B VI - V) 174 - 230 (B III) (B IV - V)

Through loss [dB] 1,5 0,5 0,5 - 1,5

3. input

Frequency range [MHz] –– 470 - 862 (B VI - V) ––

Through loss [dB] –– 1,5 ––

Connectors screw clamps, coaxial F jack

Technical changes, changed design and errors excepted.
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Accessories
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168pageConnectors / Cables /
Tools
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Accessories for SAT- and broadband installation

SES 12
Power supply earthing bars

power supply for up to 12 LNBs, LNB inputs 
short-circuit-proof, outputs DC decoupled, 
power supply with power LED

Type SES 12
Order number 310 090

Frequency range [MHz] 950 - 2200

Isolation [dB] > 30

Through loss [dB] ≤ 1

Return loss [dB] > 12

Connectors [Ω]                             12 In- outputs, F jack, 75

Remote current per input  [mA] 450

Remote supply [V / A] 19, maximum 3

.

SVP 20
Overvoltage protection

for protection of devices, mechanically compatible
for multiswitches of the AMS / SAM-series

Type SVP 20
Order number 310 121

Frequency range [MHz] 5 - 2150

Through loss [dB] ≤ -1

Maximum voltage [V-DC] 18

Connectors [Ω]                             In- Outputs, F jack, 75

see page 13



SSW 11
Power supply diplexer

for remote powering of active DVB-T antennas

Type SSW 11
Order number 350 121

Frequency range [MHz] 47 - 862

Through loss [dB] 1 - 2  typ.

Output voltage [V–] 5 (50 mA)

Connectors [Ω]                             In- Output, IEC jack, 75

Technical changes, changed design and errors excepted.

Accessories for SAT- and broadband installation

167

SVI 20
SAT inline amplifier

Type SVI 20
Order number 340 200

Frequency range [MHz] 950 - 2150

Gain [dB] 12 … 20

Power supply [V] 11 - 20 (5 mA)

DC-power pass [mA] maximum 500

Connectors [Ω]                             In- Outputs, F jack, 75

Technical changes, changed design and errors excepted.



FDS 04, FDS 07, FDS 11
F-connectors

to be screwed onto coaxial cable

Type FDS 04 FDS 07 FDS 11
Order number 620 240 620 270 620 110

for cable Ø [mm] 3,6 - 4,0 6,6 - 7,0 10,0 - 10,3

Technical changes, changed design and errors excepted.

FCS 07, FDS 11
F-crimp-plugs

to be crimped onto coaxial cable by means of a
crimp-gripper

Type FCS 07 FCS 11
Order number 620 070 620 090

for cable Ø [mm] 6,6 - 7,0 10,0 - 11,0

Technical changes, changed design and errors excepted.

FKS 03, FKS 06
F-compression-plugs

to be pressed onto coaxial cable by means of a com-
pression-gripper

Type FKS 03 FKS 06
Order number 620 230 620 281

for cable Ø [mm] CSA 9539 (Midicoax) 6,6 - 7,0

Technical changes, changed design and errors excepted.

168

Connectors / Cables / Tools

IKB 06, IKS 06
IEC-compression-jacks, IEC-compression-connectors

IEC-connectors to be pressed on to coaxial cable by
means of a compression-gripper, for use with cables
CSA 9511A HF, CSA 9511A

Type IKB 06 IKS 06
Order number 620 261 620 260

Technical changes, changed design and errors excepted.



Connectors / Cables / Tools

169

FBB 07, FBB 07 prof
F-double-jacks 

F-jack on both sides

Type FBB 07 FBB 07 prof
Order number 620 330 620 331

Technical changes, changed design and errors excepted.

FSS 07,  FSS 07 Q
F-double-plugs

FSS 07: two F-female plugs with screwing
FSS 07 Q: two F-female plugs to be plugged on
Quick-connectors for connection of cascadable 
multiswitches

Type FSS 07 FSS 07 Q
Order number 620 340 620 350

Technical changes, changed design and errors excepted.

FAI 01, FAI 02
Adapter, F-connector to IEC 

FAI 01: IEC- plug to F-jack
FAI 02: F-plug to IEC-jack 

Type FAI 01 FAI 02
Order number 620 060 620 061

Technical changes, changed design and errors excepted.

FUR 75, FUR 75 DC
F-plug-termination resistor 75 Ω

FUR 75 DC with DC-block

Type FUR 75 FUR 75 DC
Order number 610 770 610 771

Technical changes, changed design and errors excepted.



KRZ 05
Compression-gripper

gripper for easy connection of compression-plugs to
coaxial cable with 6,6 – 7,0 mm Ø

Type KRZ 05
Order number 718 360

for FKS 03, FKS 06, IKS 06,  IKB 06

Technical changes, changed design and errors excepted.

17�

Connectors / Cables / Tools

GUS …, GUZ …
surface mounting frames, cover plates

Type GUS 40 GUS 400

Type GUZ 40 GUZ 45 GUZ 44
Order number 610 500 610 501

Function 2-jacks cover 3-jacks cover 4-jacks cover

Colour electro white

Type GUZ 400 GUZ 450
Order number 610 500 610 501

Function 2-jacks cover 3-jacks cover

Colour pure white

Technical changes, changed design and errors excepted.

GUR 750
Termination resistor for GUT 1..-series

to be plugged into trunk line outlets, to make them
usable as end outlets in trunk lines

Type GUR 750
Order number 610 760

Technical changes, changed design and errors excepted.

Order number 610 500 610 501

Function mounting frames mounting frames

Colour electro white pure white



KRA 03
Cablestripper

tool for easily strip coaxial cable 4,5 - 6,5 mm Ø

Type KRA 03
Order number 718 350

for FDS 04, FDS 07, FCS 07, FKS 06

FDK 06
Turning knob

tool for easily positioning F-plugs on coax-cable be-
fore crimping or fixing compression plugs

Type FDK 06
Order number 718 371

for FDS 04, FDS 07, FCS 07, FKS 06

Connectors / Cables / Tools

171

KR-SET
Compression-plugs-kit

Consisting of:
1 x KRA 03 cablestripper
100 x FKS 06 compression plugs
1 x KRZ 05 compression-gripper
1 x tool box made from impact resistant and 

shockproof polypropylene

Type KR-Set
Order number 718 000

KRZ-SET prof
Compression-plugs-kit

Consisting of:
1 x professional cablestripper
1 x professional compression-gripper
1 x tool box made from impact resistant and 

shockproof polypropylene

Type KRZ-Set prof
Order number 718 001

Technical changes, changed design and errors excepted.
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Connectors / Cables / Tools

Common features:
� suitable for analogue and digital signals as well as HDTV 
� screening factor and transfer impedance in the whole frequency range 

according class A or better (EN 50117)
� 3-way screening / length marks
� PE cable, gas-foamed dielectric for low attenuation values
� very good return loss values in the satellite frequency range
� excellent price-performance ratio
� suitable ASTRO plugs: FDS 07, FCS 07, FKS 06, IKB 06 and IKS 06 

(for CSA 9511A / CSA 9511A HF) and FKS 03 for CSA 9539

Features CSA 9511 AHF:
� Halogen-free cables are flame retardant and can be installed in modern buildings 

with big gatherings, like train stations, airports, museums, congress halls and 
department stores.

� 3-way screening (2 x AL foil + CuSn braid)
� available in 100 m including cable reel 

Features CSA 9539:
� Midi-coax-cable, Ø 4,5 mm
� 3-way screening (1 x Al foil + Al braid + 1 x Al foil)
� KDG certified

CSA …
House installation cable for terrestrial TV, cable-TV and satellite

Type CSA 9511 A CSA 9511 A HF CSA 9539
Order number 750 952 (100 m) 750 956 (100 m) 750 938 (305 m)

750 955 (250 m)
750 953 (500 m)

Inner conductor Cu blank / massive [ø mm] 1,13 1,13 0,61

Isolation PEE  gas foamed [ø mm] 4,80 2,72

Jacket / PVC [ø mm] 6,90 6,90 4,50

Minimal bending radius [mm] 35 35 45

Impedance [Ω] 75,0 ± 3,0 75,0 ± 3,0 75,0 ± 3,0

Attenuation  @ 20°C / 68°F

55 MHz [dB/100m] 4,2 4,2 8,0
230 MHz 8,0 8,0 15,4
300 MHz 9,8 9,8 17,5
500 MHz 12,1 12,1 22,8
860 MHz 17,0 17,0 30,3

1000 MHz 19,3 19,3 32,8
1800 MHz 26,3 26,3 44,5
2150 MHz 29,7 29,7 48,8
2400 MHz –– –– 51,8

Screening factor
Coupling resistance

5 - 30 MHz [dB] <  2 mΩ / m <  2 mΩ / m <  5 mΩ / m
30 - 1000 MHz > 108 > 108 > 95 

1000 - 2400 MHz > 98 > 98 > 98

Technical changes, changed design and errors excepted.
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EMC-limits

Level limits
Level limits at the receiving port

Product labelling

By the CE mark of conformity ASTRO approves the conformity of products with the standards DIN EN

50083-1 and A1, DIN EN 50083-2 and A1 and DIN EN 60065 where applicable. The labelling can be found in

the catalogue, on the product – if possible -, on the package and in user manuals and application notes.

Products are labelled with the Class A label, when they comply with the demanding screening requests of Class

A in the amendment of DIN EN 50083-2. The labelling can be found in the catalogue, on the product – if pos-

sible -, on the package and in user manuals and application notes.
For active devices the Class A label also documents the compliance with the amendment A1. 
The labelling can be found in the catalogue and on the package.

The Class A label is a for ZVEI registered trademark ®.

In the past active and passive products had to be labelled with the BZT-mark and licensed at the BZT. Since
the introduction of the mandatory CE-labelling a BZT-license is no longer required. Therefore ASTRO ab-
stains for the BZT-licensing of new products which is replaced by the EG-accepted CE-labelling.

For active devices the following values for maximum acceptable spurious radiation are valid according to
DIN EN 50083-2/A1:

30 - 1000 MHz          20 dBpW (  39 dBµV/75 Ω)

1000 - 2500 MHz      43 dBpW (  62 dBµV/75 Ω)

For passive devices the following values limits for screening are valid according to DIN EN 50083-2/A1:

Frequency range Screening
(MHz) (dB)

Class A Class B

30 - 300 85 75

300 - 470 80 75

470 - 1000 75 65

1000 - 3000 55 55

Range minimum maximum

FM 40 dBµV mono / 50 dBµV stereo 70 dBµV

F I 60 dBµV 80 dBµV

F III 60 dBµV 80 dBµV

F IV/V 60 dBµV 80 dBµV

SAT-IF 60 dBµV 77 dBµV

A
CLASS

KL
AS
SE
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Optical basic knowledge

hard  middle soft   
    X-radiation

400 nm 450 nm 550 nm 500 nm 600 nm 650 nm 700 nm 

 Visible spectrum (light)

750 nm 

1km 1Mm 1m 1cm 1mm 1nm 1 µ m 1pm 1fm 1 Å   

InfraredUltraviolet

1 0 12 

(1 Tera-Hz) 
1 0 11 1 0 13 1 0 14 1 0 15 

(1 Peta-Hz) 
1 0 16 1 0 17 1 0 18 

(1 Exa-Hz) 
1 0 19 1 0 20 1 0 21 

(1 Zetta-Hz) 
1 0 22 1 0 23 1 0 10 1 0 9 

(1 Giga-Hz) 
1 0 8 1 0 7 1 0 6 

(1 Mega-Hz) 
1 0 5 1 0 4 1 0 3 

(1 Kilo-Hz) 
1 0 2 
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Rundfunk Microwaves
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Wavelength (m)

short wave
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 Cosmic 
radiation

 Gamma 
radiation

Ultraviolet
 radiation

Infrared Terahertz 
radiation

Radar MW-oven

Alternating current

The electromagnetic spectrum

Basic principle of an OTDR-measuring (OTDR = Optical Time Domain Reflectometer)

Attenuation gradient of an optical fibre
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Channels and frequencies
according to CCIR standard

Range

Standard B + G    Europe     (+ H, I, K, L for B IV / V) 22))

I

Lower scope
of special
channels

III

Upper scope
of special
channels

Expanded
scope of 
special 
channels

IV

V

B I

(B II)

Special 
channels

Special 
channels

(B III)

Standard D OIRT

Channel Channel 
limits
MHz

Picture
carrier
MHz

Sound 11))

carrier
MHz

Range Channel Channel 
limits
MHz

Picture
carrier
MHz

Sound 11))

carrier
MHz

11))  Sound carrier = Picture carrier + 5, 742 MHz
22)) Variant sound carrier

Standard I:
Sound carrier = Picture carrier + 6 MHz
Standard K, L:
Sound carrier = Picture carrier + 6,5 MHz
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Glossary
AAssttrraa
SSaatteelllliittee  ssyysstteemm  ooppeerraatteedd  bbyy  tthhee  SSoocciiééttéé
EEuurrooppééeennnnee  ddeess  SSaatteelllliitteess  ((LLuuxxeemmbboouurrgg))..
TThhee  AAssttrraa  ffaammiillyy  ((11AA--GG))  ccoommpprriisseess  77  ssaa--
tteelllliitteess  iinn  tthhee  oorrbbiitt  ppoossiittiioonn  1199..22°°  EEaasstt  ffoorr
tthhee  ttrraannssmmiissssiioonn  ooff  rraaddiioo  aanndd  tteelleevviissiioonn
cchhaannnneellss..  FFoorreeiiggnn  aanndd  vviirrttuuaallllyy  aallll  GGeerr--
mmaann--ssppeeaakkiinngg  pprrooggrraammss  ccaann  bbee  rreecceeiivveedd
wwiitthh  aa  SSaatt  aanntteennnnaa,,  wwhhiicchh  mmuusstt  hhaavvee  aa
ddiiaammeetteerr  ooff  6600  ccmm..  

BBaannddwwiiddtthh
CCoollllooqquuiiaall  tteerrmm  ffoorr  ddaattaa  ((ttrraannssmmiissssiioonn))
rraattee,,  iinnddiiccaattiinngg  tthhee  vvoolluummee  ooff  ddaattaa  wwhhiicchh
ccaann  bbee  ttrraannssmmiitttteedd  iinn  11  sseeccoonndd  oonn  aa  lliinnkk..  

BBAATT//BBoouuqquueett
BBoouuqquueett  AAssssoocciiaattiioonn  TTaabbllee..  PPrreesseennttaattiioonn
ooff  aa  ggrroouupp  ooff  ddiiffffeerreenntt  TTVV  ssttaattiioonnss  ffoorr
bbuunnddlliinngg  iinnttoo  aa  mmuullttiipplleexx,,  oorr  iinnttoo  aann  ooffffee--
rriinngg  ffoorr  tthhee  TTVV  uusseerr..  

BBrrooaaddccaasstt  
BBrrooaaddccaasstt  mmeeaannss  tthhee  ssiimmuullttaanneeoouuss  ttrraannss--
mmiissssiioonn  ooff  ccoonntteenntt  ttoo  aannyy  ggiivveenn,,  uunnlliimmiitteedd
nnuummbbeerr  ooff  rreecceeiivveerrss..  

CCAA
CCoonnddiittiioonnaall  AAcccceessss  SSyysstteemm..  CCoonnttrroollss  ssuubb--
ssccrriibbeerr  aacccceessss  ttoo  ssppeecciiffiicc  pprrooggrraammss,,  sseerr--
vviiccee  ooffffeerriinnggss,,  eettcc..,,  ee..gg..  IIrrddeettoo,,  VViiaacccceessss,,
NNaaggrraa,,  CCrryyppttoowwoorrkkss,,  CCoonnaaxx..  

CCAA  MMoodduullee
CCoonnddiittiioonnaall  AAcccceessss  MMoodduullee..  AA  mmoodduullee
wwhhiicchh  iiss  iinnsseerrtteedd  iinnttoo  tthhee  rreecceeiivveerr  ttoo  eenn--
aabbllee  ddeeccooddiinngg  ooff  eennccrryypptteedd  ssiiggnnaallss  wwiitthh
aann  aaccttiivvaatteedd  aaddddiittiioonnaall  ccaarrdd..  

CC--BBaanndd  
FFrreeqquueennccyy  33..77GGHHzz  ––  44..22  GGHHzz..  

CCoommmmoonn  IInntteerrffaaccee
CCII..  IInntteerrffaaccee  ooff  tthhee  rreecceeiivviinngg  ddeevviiccee  ffoorr  aa
CCAA  mmoodduullee..  

CCoonnddiittiioonnaall  AAcccceessss
AAcccceessss  ttoo  aann  ooffffeerriinngg  wwhhiicchh  iiss  lliinnkkeedd  ttoo  aa
ccoonnddiittiioonn  ((ee..gg..  aa  ssuubbssccrriippttiioonn))..  DDuuee  ttoo
ccoonntteenntt  eennccrryyppttiioonn,,  oonnllyy  aauutthhoorriizzeedd  uusseerrss
hhaavvee  aacccceessss  ttoo  tthhee  pprrooggrraamm  ccoonntteenntt..  

DDaattaa  TTrraannssmmiissssiioonn  RRaattee
VVoolluummee  ooff  ddaattaa  wwhhiicchh  ccaann  bbee  ttrraannssmmiitttteedd
oonn  aa  lliinnkk  wwiitthhiinn  aa  ssppeecciiffiicc  ppeerriioodd  ooff  ttiimmee,,
nnoorrmmaallllyy  ssppeecciiffiieedd  iinn  bbiittss  ppeerr  sseeccoonndd
((bbiitt//ss))..  TThhee  ddaattaa  rraattee  ddeetteerrmmiinneess  tthhee
iimmaaggee  qquuaalliittyy  ooff  ddiiggiittaall  TTVV  pprrooggrraammss..  DDaattaa
rraatteess  ooff  55  ttoo  66  MMbbiitt//ss  ccoorrrreessppoonndd  ttoo  tthhee
iimmaaggee  qquuaalliittyy  ddeelliivveerreedd  bbyy  aannaalloogg  TTVV..  

DDeeccooddeerr
EElleeccttrroonniicc  ddeevviiccee  wwhhiicchh  rreeccoonnssttrruuccttss  pprree--
sseennttaabbllee  iimmaaggeess  ffrroomm  vviiddeeoo  mmaatteerriiaall  ssttoo--
rreedd  iinn  ddaattaa--rreedduucceedd  ffoorrmm..  

DDiiggiittaall  CCoommpprreessssiioonn
MMaatthheemmaattiiccaall  aallggoorriitthhmmss  aarree  uusseedd  aanndd  iirr--
rreelleevvaanntt  iimmaaggee  iinnffoorrmmaattiioonn  iiss  ffiilltteerreedd  oouutt
iinn  oorrddeerr  ttoo  rreedduuccee  tthhee  ddaattaa  vvoolluummee  ooff  ddii--
ggiittaall  ssiiggnnaallss..  

DDiiSSEEqqCC
DDiiggiittaall  SSaatteelllliittee  EEqquuiippmmeenntt  CCoonnttrrooll..  AA  mmee--
tthhoodd  uusseedd  ttoo  ccoonnttrrooll  tthhee  sswwiittcchhoovveerr  bbeett--
wweeeenn  ddiiffffeerreenntt  ssaatteelllliitteess,,  ee..gg..  AAssttrraa  aanndd
EEuutteellssaatt..  CCaann  aallssoo  bbee  uusseedd  ttoo  ccoonnttrrooll  mmuull--
ttiippllee  ssuubbssccrriibbeerr  ssyysstteemmss..  

DDoollbbyy  DDiiggiittaall,,  AACC--33  
MMuullttii--cchhaannnneell  aauuddiioo  ffoorrmmaatt  wwhhiicchh  ttrraannss--
mmiittss  ssiixx  ddiissccrreettee  cchhaannnneellss..  FFrreeqquueennttllyy  aabb--
bbrreevviiaatteedd  ttoo  DDDD..  

DDVVBB
DDiiggiittaall  VViiddeeoo  BBrrooaaddccaassttiinngg..  TTrraannssmmiissssiioonn
ssttaannddaarrdd  ffoorr  ddiiggiittaall  tteelleevviissiioonnss  vviiaa  ccaabbllee,,
ssaatteelllliittee  oorr  tteerrrreessttrriiaall  ssyysstteemmss..  

EEPPGG
TThhee  EElleeccttrroonniicc  PPrrooggrraamm  GGuuiiddee  iiss  aa  ccoommbbii--
nneedd  uusseerr  iinntteerrffaaccee  aanndd  pprrooggrraamm  gguuiiddee  ffoorr
sseett--ttoopp  bbooxxeess..  VVaarriioouuss  ffuunnccttiioonnss  ccaann  bbee
aaccttiivvaatteedd  vviiaa  rreemmoottee  ccoonnttrrooll  uussiinngg  aa  nnuumm--
bbeerr  ooff  bbuuttttoonnss..  IItt  aallssoo  pprroovviiddeess  bbaacckk--
ggrroouunndd  iinnffoorrmmaattiioonn  oonn  aallll  pprrooggrraammss  ffoorr  tthhee
ccuurrrreenntt  ddaayy  aanndd  tthhee  ffoolllloowwiinngg  ddaayy..  

EEuutteellssaatt  
TThhiiss  EEuurrooppeeaann  ssaatteelllliittee  ooppeerraattoorr  oowwnnss  aann
eennttiirree  fflleeeett  ooff  ssaatteelllliitteess  iinn  ssppaaccee..  TThheeyy
ttrraannssmmiitt  nnuummeerroouuss  ffoorreeiiggnn  pprrooggrraammss..  TThhee
HHoottbbiirrdd  ssaatteelllliitteess  wwhhiicchh  aarree  iimmppoorrttaanntt  ffoorr
GGeerrmmaannyy  aarree  llooccaatteedd  aatt  1133°°  EEaasstt..  

FFEECC  
FFoorrwwaarrdd  EErrrroorr  CCoorrrreeccttiioonn..  RReedduunnddaannccyy  iinn--
ffoorrmmaattiioonn  iiss  aaddddeedd  ttoo  ddiiggiittaall  ssiiggnnaallss..  TThhee
aaiimm  iiss  ttoo  iiddeennttiiffyy  aanndd  ccoorrrreecctt  ttyyppiiccaall  ffaauullttss
wwhhiicchh  ooccccuurr  oonn  tthhee  ttrraannssmmiissssiioonn  lliinnkk..  

FFoooottpprriinntt
TThhee  ggeeooggrraapphhiiccaall  aarreeaa  iinnttoo  wwhhiicchh  tthhee  ssaa--
tteelllliittee  ttrraannssmmiittss..  WWiitthhiinn  tthhiiss  ffoooottpprriinntt,,  tthhee  ssaa--
tteelllliittee  ccaann  bbee  rreecceeiivveedd  wwiitthhoouutt  pprroobblleemmss,,
pprroovviiddeedd  tthhee  ssppeecciiffiieedd  ssiizzee  ooff  tthhee  ssaatteelllliittee
ddiisshh  iiss  oobbsseerrvveedd..  

FFrreeee--TToo--AAiirr  ((FFTTAA))
DDiiggiittaall  rreecceeiivveerr  wwiitthhoouutt  aa  CCoonnddiittiioonnaall  AAcc--
cceessss  MMoodduullee  ffoorr  tthhee  rreecceeppttiioonn  ooff  ffrreeee  rraaddiioo
aanndd  tteelleevviissiioonn  pprrooggrraammss..  

FFrreeee  TTVV  
TTeelleevviissiioonn  pprrooggrraammss  wwhhiicchh  ccaann  bbee  rreecceeii--
vveedd  bbyy  tthhee  vviieewweerr  wwiitthh  nnoo  mmoonntthhllyy  cchhaarrggee,,
uunnddeerr  pprriivvaattee  oorr  ppuubblliicc  llaaww  ((bbuutt  wwiitthh  GGEEZZ
[[CCeennttrraall  LLiicceennssee  FFeeee  CCoolllleeccttiioonn  OOffffiiccee]]
ffeeee))..  

HHDDTTVV  
HHiigghh  DDeeffiinniittiioonn  TTeelleevviissiioonn..  TTVV  wwiitthh  aa  rreessoo--
lluuttiioonn  uupp  ttoo  ffiivvee  ttiimmeess  ggrreeaatteerr  tthhaann  tthhaatt  ooff
ccoonnvveennttiioonnaall  TTVV  ((SSDDTTVV)),,  wwiitthh  aa  wwiiddeessccrreeeenn
aassppeecctt  rraattiioo  ooff  1166::99..  TThhiiss  eennaabblleess  rreepprroo--
dduuccttiioonn  ooff  vviiddeeoo  wwiitthh  ssiiggnniiffiiccaannttllyy  ggrreeaatteerr
ddeettaaiill,,  iinnccrreeaasseedd  sshhaarrppnneessss  aanndd  bbrriigghhtteerr
ccoolloorrss..  TThhee  EEuurrooppeeaann  ssyysstteemm  ooppeerraatteess
uussiinngg  11,,008800  lliinneess  xx  11,,992200  ppiixxeellss,,  wwhhiillee  tthhee
AAmmeerriiccaann//JJaappaanneessee  ssyysstteemm  ooppeerraatteess
uussiinngg  772200  lliinneess  xx  11,,228800  ppiixxeellss..  

LLNNBB  
LLooww  NNooiissee  BBlloocckk  CCoonnvveerrtteerr..  TThhee  LLNNBB  iiss  tthhee
rreecceeiivveerr  hheeaadd  aatt  tthhee  ffooccaall  ppooiinntt  ooff  aa  ppaarraa--
bboolliicc  aanntteennnnaa..  IItt  aammpplliiffiieess  aanndd  ccoonnvveerrttss  tthhee
ssaatteelllliittee  ssiiggnnaallss,,  wwhhiicchh  ccaann  tthheenn  bbee  ffuurrtthheerr
pprroocceesssseedd  bbyy  tthhee  ssaatteelllliittee  rreecceeiivveerr..  

MMPPEEGG
MMoottiioonn  PPiiccttuurree  EExxppeerrttss  GGrroouupp..  MMPPEEGG--11
((ddaattaa  rraattee  11..55  MMbbiitt//ss))  MMPPEEGG--22  ((ddaattaa  rraattee
110000  MMbbiitt//ss))  aanndd  MMPPEEGG--44..  CCoommpprreesssseess  tthhee
aauuddiioo  aanndd  vviiddeeoo  ssiiggnnaallss  iinnttoo  ddiiggiittaall  qquuaalliittyy
aabboovvee  tthhee  lleevveell  ooff  aannaalloogg  tteelleevviissiioonn..  TThhee
iimmpprroovveedd  MMPPEEGG--44  ssttaannddaarrdd  eennaabblleess  pprroo--
cceessssiinngg  ooff  tthhee  iinnccrreeaasseedd  ddaattaa  vvoolluummee  ooff
HHDDTTVV  ssiiggnnaallss..  TThhee  ccoonnvveennttiioonnaall  ddiiggiittaall  ttee--
lleevviissiioonn  ssiiggnnaall  ((SSDDTTVV))  iiss  aanndd  ffoorr  tthhee  ttiimmee
bbeeiinngg  rreemmaaiinnss  ccoommpprreesssseedd  iinn  tthhee  MMPPEEGG--
22  ssttaannddaarrdd..  

OOSSDD  
OOSSDD  ssttaannddss  ffoorr  OOnn--SSccrreeeenn  DDiissppllaayy..  TThhiiss
rreeffeerrss  ttoo  aaddddiittiioonnaall  iinnffoorrmmaattiioonn  oonn  tthhee
ssccrreeeenn  ((ee..gg..  pprrooggrraammmmiinngg  ddaattaa,,  sseettttiinnggss
mmeennuuss))..  

PPVVRR  
PPeerrssoonnaall  VViiddeeoo  RReeccoorrddiinngg..  HHaarrdd--ddiisskk--
bbaasseedd  vviiddeeoo  rreeccoorrddeerr  wwiitthh  ssttoorraaggee  ccaappaa--
cciittyy  aanndd  aaddddiittiioonnaall  sseerrvviiccee  ffuunnccttiioonnss  ssuucchh
aass  EEPPGG,,  ddeeffeerrrreedd  tteelleevviissiioonn,,  sskkiippppiinngg  ooff
ccoommmmeerrcciiaall  bbrreeaakkss..  PPooiinntt--ttoo--ppooiinntt  ttrraannss--
mmiissssiioonn  ooff  ddaattaa  ttoo  aa  ssppeecciiffiicc  rreecciippiieenntt..  

QQAAMM  aanndd  QQPPSSKK
QQuuaaddrraattuurree  PPhhaassee  SShhiifftt  KKeeyyiinngg  iiss  aa  mmoodduu--
llaattiioonn  mmeetthhoodd  ffoorr  ddiiggiittaall  tteelleevviissiioonn  pprroo--
ggrraammss  rreecceeiivveedd  vviiaa  ssaatteelllliittee..  CCaabbllee
nneettwwoorrkkss  hhaavvee  ddiiffffeerreenntt  rreeqquuiirreemmeennttss  ffoorr
tthhee  ttrraannssmmiissssiioonn  ooff  ddiiggiittaall  ssiiggnnaallss..  AA  ddiiffffee--
rreenntt  mmoodduullaattiioonn  mmeetthhoodd,,  qquuaaddrraattuurree  aamm--
pplliittuuddee  mmoodduullaattiioonn,,  iiss  rreeqquuiirreedd  ffoorr  tthhiiss
ppuurrppoossee..  IInn  QQAAMM,,  ddiiggiittaall  ssiiggnnaallss  aarree  pprree--
sseenntteedd  bbyy  aa  ccoommbbiinnaattiioonn  ooff  ffoouurr  pphhaasseess
aanndd  ffoouurr  aammpplliittuuddeess..  TThhee  ddaattaa  aarree  mmaapp--
ppeedd  iinn  tthhee  rreessuullttiinngg  mmaattrriixx..  

RReecceeiivveerr
AA  rreecceeiivveerr  rreecceeiivveess  aa  ddiiggiittaall  TTVV  ttrraannssmmiiss--
ssiioonn,,  ffuurrtthheerr  pprroocceesssseess  aanndd  aammpplliiffiieess  tthhee
ssiiggnnaall,,  aanndd  ccaann  ccoonnttrrooll  aa  ddiissppllaayy  ssccrreeeenn..  

RRFF  MMoodduullaattoorr
TThhee  RRFF  mmoodduullaattoorr  ooff  tthhee  ssaatteelllliittee  rreecceeiivveerr
ccoonnvveerrttss  aauuddiioo  aanndd  vviiddeeoo  ssiiggnnaallss  iinnttoo  aann
aanntteennnnaa  ssiiggnnaall..  TThhiiss  eennaabblleess  tthhee  ccoonnnneecc--
ttiioonn  ooff  oollddeerr  tteelleevviissiioonn  sseettss  wwiitthh  nnoo  SSccaarrtt
ccoonnnneeccttiioonn  ffaacciilliittyy  vviiaa  tthhee  nnoorrmmaall  aanntteennnnaa
ccaabbllee  aanndd  tthhee  aanntteennnnaa  iinnppuutt  oonn  tthhee  tteelleevvii--
ssiioonn  sseett..  

RRSS--223322CC  IInntteerrffaaccee
TThhee  ooppeerraattiinngg  ssyysstteemm  ooff  aa  rreecceeiivveerr  ccaann  bbee
uuppddaatteedd  bbyy  tthhee  sseerrvviiccee  eennggiinneeeerr  vviiaa  tthhee
RRSS--223322CC  iinntteerrffaaccee,,  wwiitthh  nnoo  nneeeedd  ttoo  ooppeenn
tthhee  ddeevviiccee..  AA  nnuullll  mmooddeemm  ccaabbllee  aanndd  tthhee
ccoorrrreessppoonnddiinngg  ssooffttwwaarree  aarree  rreeqquuiirreedd  ffoorr
tthhiiss  ppuurrppoossee..  SSttaattiioonn  lliissttiinnggss  ccaann  aallssoo  bbee
ttrraannssmmiitttteedd  vviiaa  tthhee  ddaattaa  iinntteerrffaaccee..  

SSDDTTVV  
SSttaannddaarrdd  DDeeffiinniittiioonn  TTeelleevviissiioonn..  CCoonnvveennttiioo--
nnaall  tteelleevviissiioonn  wwiitthh  llooww  iimmaaggee  rreessoolluuttiioonn  aacc--
ccoorrddiinngg  ttoo  tthhee  PPAALL  oorr  NNTTSSCC  ssttaannddaarrddss..  

SSeett--TToopp  BBooxx
AA  rreecceeiivviinngg  ddeevviiccee  ffoorr  ddiiggiittaall  TTVV..  

SSiimmuullccaasstt
PPaarraalllleell  ttrraannssmmiissssiioonn  ooff  aa  ttrraannssmmiitttteerr,,  iinn
bbootthh  aannaalloogg  aanndd  ddiiggiittaall  ffoorrmm..  

SSiimmuullccrryypptt
TTrraannssmmiissssiioonn  ooff  aa  ssiiggnnaall  wwiitthh  sseevveerraall  ddiiffffee--
rreenntt  ttyyppeess  ooff  eennccrryyppttiioonn  ssiimmuullttaanneeoouussllyy..  

SSmmaarrttccaarrdd  
TThhee  ccaarrdd,,  wwhhiicchh  llooookkss  lliikkee  aa  pphhoonneeccaarrdd  oorr
ccaasshh  ccaarrdd,,  ccoonnttaaiinnss  aa  cchhiipp  wwhhiicchh  pprroovviiddeess
tthhee  CCAA  mmoodduullee  wwiitthh  tthhee  oowwnneerr''ss  iiddeennttiiffiiccaa--
ttiioonn,,  aalloonngg  wwiitthh  iinnffoorrmmaattiioonn  oonn  aavvaaiillaabbllee
pprrooggrraammss..  

TTrraannssppoonnddeerr  
AA  ccoommbbiinneedd  ttrraannssmmiitttteerr  aanndd  rreessppoonnddeerr..
EElleeccttrroonniicc  ddeevviiccee  wwhhiicchh  rreecceeiivveess  aanndd  aauu--
ttoommaattiiccaallllyy  ffoorrwwaarrddss  aa  ssiiggnnaall..  TTVV  ssaatteelllliitteess
rreecceeiivvee  aa  ssiiggnnaall  aanndd  tthheenn  bbrrooaaddccaasstt  iitt  wwiitt--
hhiinn  aa  llaarrggee  ttrraannssmmiissssiioonn  aarreeaa..  

TTrriippllee  PPllaayy  
TTeerrmm  ffoorr  tthhee  ooffffeerriinngg  ooff  tteelleepphhoonnyy,,  IInntteerrnneett
aanndd  TTVV  vviiaa  aa  ssiinnggllee  ""ppaatthh""..  TTeelleepphhoonnyy  oorr
ccaabbllee  ccoommppaanniieess  ooffffeerr  tthhiiss  vviiaa  tthheeiirr  iinnffrraa--
ssttrruuccttuurree..  

UUSSBB  
SSttaannddss  ffoorr  ““UUnniivveerrssaall  SSeerriiaall  BBuuss““,,  aa  ssttaann--
ddaarrdd  ffoorr  ccoonnnneeccttiinngg  aanncciillllaarryy  ddeevviicceess  ssuucchh
aass  aa  mmoouussee,,  kkeeyybbooaarrdd  oorr  ssccaannnneerr  ttoo  tthhee
PPCC..  

UUnniivveerrssaall  LLNNBB
RReecceeiivviinngg  uunniitt  oonn  tthhee  ssaatteelllliittee  aanntteennnnaa
wwhhiicchh  rreecceeiivveess  bbootthh  tthhee  1111  GGHHzz  rraannggee  aanndd
tthhee  1122  GGHHzz  rraannggee,,  wwhhiicchh  iiss  uusseedd  ffoorr  ddiiggii--
ttaall  ttrraannssmmiissssiioonnss..  TThhee  uunniivveerrssaall  LLNNBB  iiss  rree--
qquuiirreedd  ttoo  ooppeerraattee  tthhee  dd--bbooxx..  SSwwiittcchhoovveerr  iiss
ppeerrffoorrmmeedd  vviiaa  tthhee  2222kkHHzz  ssiiggnnaall..    
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1. In the case of a breach of obligations through minor negligence,
our liability, and the liability of our agents, shall be limited to
average, foreseeable, typical, direct contractual losses. 

However, the client's claim for compensation shall be limited to
1�% of the value of that part of the delivery which cannot be put
into effective service due to the inability to deliver. The pur-
chaser may not demand reimbursement of wasted expendi-
ture. 
We, and our agents, shall not be liable in the event of a breach
of non-essential contractual obligations in cases where the per-
formance of the contract is not jeopardized by the breach of
such obligations. 

2. Moreover, the client's right to withdraw from the contract shall
remain unaffected. Astro’s claim to payment shall not lapse if
the client is responsible for the inability to deliver. 

§ 1� Warranty (liability for material defects) 

1. Goods delivered or services provided must be inspected by
the client on receipt and any defects must be reported imme-
diately or within four working days at the latest. The same ap-
plies even if a defect already present on handover
subsequently becomes apparent. If such defects are not re-
ported in a timely manner, warranty claims shall be excluded
in pursuance of § �77 HGB [German Commercial Code]. 

2. We shall, at our own discretion, either remedy defects already
present on handover of the goods delivered or service provided,
or shall deliver new goods or provide a new service (remedial
action). 

�. We must always be given the initial opportunity to eliminate the
defect (remedial action) within an appropriate period of time. 

If the remedial action fails, the purchaser may, at its own di-
scretion, either withdraw from the contract or reduce the pay-
ment and demand compensation. If the purchaser opts for
compensation, the liability restrictions set out in para. 7 shall
apply. 

4. Defect claims shall not arise in the event of only minor diffe-
rences compared with the agreed characteristics, only minor
impairment of usability, natural wear or damage arising follo-
wing the transfer of risk as a result of defective or negligent treat-
ment, overuse, unsuitable facilities, defective installation work
or through external influences which are not specified in the
contract, nor in the event of non-reproducible software errors.
In particular, defect claims in the event of failure to follow the in-
structions for use and the installation specifications shall be ex-
cluded. Similarly, if the purchaser or third parties
inappropriately carry out modifications or repair work, no de-
fect claims shall arise in respect thereof or in respect of any re-
sulting consequences. 

5. Claims made by the purchaser on the grounds of expenditure
incurred for the purpose of remedial action, in particular ship-
ment, travel, labor and additional costs, shall be excluded in-
sofar as such expenditure is increased because the delivered
item has subsequently been moved to a location other than the
purchaser's branch office, unless such relocation corresponds
to its intended use. However, no additional expenditure shall
be reimbursed if the location of use of the goods is more than
�� km away from the purchaser's branch office. 

6. The purchaser shall have a right of recourse against us only in
cases where the purchaser and its client have not reached any
agreements above and beyond the statutory claims for defects.
The provisions of para. 5 shall apply accordingly to the scope
of the purchaser’s right of recourse against ASTRO. Dispro-
portionate expenditure shall not be reimbursed. The provisions
of para. 7 shall otherwise apply to claims for compensation.  

7. Claims for compensation made by the purchaser, on whatever
legal grounds, in particular due to infringement of contractual
obligations and unlawful acts, shall be excluded. This shall not
apply in cases where we are subject to mandatory liability pur-
suant to the product liability law [Produkthaftungsgesetz], in
cases of willful intent or gross negligence, due to death, physi-
cal injury or damage to health, due to the assurance of the ab-
sence of a defect or infringement of essential contractual
obligations. Compensation for infringement of essential con-
tractual obligations shall be limited to typical foreseeable con-
tractual losses, unless willful intent or gross negligence applies,
or due to death, physical injury or damage to health. The above
provisions do not entail a change in the burden of proof to the
detriment of the purchaser. 

Further claims, or claims other than those specified in this pa-
ragraph made by the purchaser against us and our agents due
to a material defect shall be excluded. 

8. Material defect claims shall expire 24 months following deli-
very ex works (initial transfer of risk), unless longer periods are
required by law. 

§ 11 Place of performance and jurisdiction 

The place of fulfillment and jurisdiction for both parties, and
also for disputes relating to exchange and check transactions
shall be Bergisch Gladbach. 

Bergisch Gladbach Bensberg, May 2��9

§ 1 General/Scope 

1. All commercial relationships with national and international pur-
chasers shall be governed irrevocably by German law, exclu-
ding the United Nations Convention on Contracts for the
International Sale of Goods (CISG). The general terms and
conditions set forth below shall apply in the version which is
valid on the contract conclusion date. 

2. Acceptance of our order confirmation shall be regarded as ack-
nowledgement of our terms and conditions of delivery and pay-
ment. Different arrangements and subsidiary agreements shall
be valid only if confirmed in writing by ASTRO. Verbal agree-
ments shall not be legally binding. 

Differing purchasing conditions of individual purchasers shall
apply only if they have been expressly acknowledged in writing
by ASTRO. 

The “Grüne Lieferbedingungen” [“Green Terms of Delivery“] of
the ZVEI [German Electrical and Electronic Manufacturers' As-
sociation] shall apply to all procedures which are not defined in
these conditions and by written agreement. 

�. Our products may not be exported without our approval. 

ASTRO Strobel Kommunikationssysteme GmbH delivers its
goods and services in accordance with the quality assurance
system certified to DIN ISO 9��1, corresponding to EN 29��1. 

§ 2 Contract conclusion 

1. The terms and conditions for our goods are non-binding and
subject to confirmation. Presentation of our goods on the Inter-
net does not constitute an offer, but rather a non-binding invi-
tation to the client to place an order. 
We reserve the right to make technical or other modifications
within reasonable limits. 

2. The purchaser is bound by placed orders for two weeks; such
orders shall not be valid without our written confirmation. 

�. The contract may not be performed or may only be performed
in part if the purchaser fails to fulfill its own responsibilities duly
and correctly. This shall only apply in cases where we cannot
be held responsible for the non-delivery. Unforeseen force ma-
jeure events, strike, shortage of raw materials, accidents, trans-
port, manufacturing or operational disruptions in our own
company or in supplier companies and other circumstances
beyond our control shall entitle ASTRO to delay delivery or with-
draw from the contract. 

If the order is placed electronically, the contract text will be sto-
red by us and e-mailed to the client along with the legally in-
corporated General Terms and Conditions following the
conclusion of the contract. 

The contract is subject to design modifications and to prior sale.
We retain the right of ownership in respect of cost estimates,
drawings and other documentation which may not be made ac-
cessible to third parties. Infringements may result in criminal
proceedings. 

§ � Scope of the delivery obligation/Leadtimes 

1. The scope of the delivery is determined by our written order
confirmations. Increases or reductions of up to 5% may be ap-
plied to customized goods and services. The original packa-
ging unit represents the minimum purchase. 

We may withdraw from the contract or, notwithstanding agreed
terms of payment, demand payment prior to delivery if unfa-
vorable credit information relating to the purchaser becomes
known following the contract conclusion. 

2. To ensure that delivery deadlines are met, the purchaser must
provide all the necessary documentation and approvals, par-
ticularly plans, in a timely manner, and must fulfill the agreed
terms of payment and other obligations. If these requirements
are not met in good time, the deadlines shall be extended ac-
cordingly; this shall not apply if ASTRO is responsible for the
delay. 

�. If the failure to meet deadlines is due to force majeure, e.g.
mobilization, war, unrest or similar events, the deadlines shall
be extended accordingly. 

4. If ASTRO delays a delivery, the purchaser may, insofar as it
can prove that it has incurred a loss as a result, demand com-
pensation, for each full week of delay, of �.5%, but not excee-
ding 5% in total, of the price for the part of the delivery which
could not be put into effective operation due to the delay. 
Further claims for compensation shall be excluded, unless ASTRO
is responsible for the delay, at least through gross negligence.

§ 4 Prices 

1. All prices are binding and are to be understood as ex works/ex
stock, plus statutory VAT and packaging. 

If a delivery is delayed for more than four months for reasons
beyond our control, the price applicable on the delivery date
shall be charged. 

2. If the item is collected by the purchaser in another country, the
statutory VAT must be charged and will be reimbursed on pre-
sentation of the corresponding customs documentation. 
Any VAT due in the purchaser’s country shall be paid by the
purchaser. 

�. In the event of bankruptcy or composition proceedings, any spe-
cial rebates, bonuses or discounts shall lapse. 

§ 5 Place of fulfillment, shipping and packaging, transfer of risk 

1. The place of fulfillment is Bergisch Gladbach. 

2. The risk of accidental destruction and accidental deterioration
of the goods shall be transferred to the purchaser on handover
or, in the case of consignment purchase, on delivery of the
goods to the shipping agent, haulage contractor or other person

or body appointed to carry out the shipment. In the case of
goods designated for collection, the transfer of risk shall take
place when the goods are duly packed and made available.
Delay on the part of the client in accepting the goods shall be
deemed equivalent to handover. 

If data are downloaded and sent via the Internet, the risk of
destruction and modification of the data transfers to the client
when the data pass through the network interface. 

�. Additional costs for requested express shipment, urgent and
timed deliveries, and also non-standard packaging costs shall
be paid by the purchaser. 

4. For orders relating to full delivery with a value of € 5�� or more,
i.e. net goods value as per our invoice, we shall pay the pak-
kaging and shipment costs to the destination (in the case of
export, free German border). 
For orders below € 5�� net goods value as per our invoice, we
shall charge a flat-rate handling, packaging and shipment fee
of € 1� per shipment. Transfer of risk shall remain ex-works. 

§ 6 Regulation on the avoidance of packaging waste 

In accordance with the regulation on packaging (Verpak-
kungsverordnung - V�) applicable within Germany, our delive-
ries use environmentally friendly packaging, which bears the
"RESY" mark or the "Interseroh logo". 

ASTRO packaging is recovered in Germany if the returning
party sorts and pallets it according to wood, plastic, polysty-
rene and cardboard. 

The purchaser shall pay the costs incurred in returning pak-
kaging. If the purchaser disposes of packaging in situ, the sup-
plier shall not reimburse any costs. 

§ 7 Terms of payment 

Payment of the purchase price must be made without deduc-
tion no later than �� days following the invoice date. At the end
of the payment period, the purchaser shall be in payment
default and shall be obliged to reimburse all reminder and col-
lection costs. In the case of cash on delivery, prepayment or
payment within 14 days, the purchaser shall be entitled to de-
duct �% discount, unless otherwise agreed. 

If the purchaser is a company, it shall add interest to the mo-
netary debt in the sum of 8% above the basic interest rate du-
ring the default period. 
We reserve the right to prove and claim for a higher loss as a
result of the delay. 

Bills of exchange of any type will only be accepted by special
arrangement by way of payment and subject to the applicabi-
lity of discounts. Exchange costs must be paid immediately by
the purchaser. In the case of collection of your own or third-
party bills of exchange, we shall not be liable for the timely sub-
mission and recharging of exchange costs. 
If facts become known which cast doubt on the creditworthi-
ness of the purchaser, all sums receivable, including bills of
exchange, shall be payable immediately regardless of the pay-
ment period. Any outstanding deliveries shall only be made
with advance payment. 

The purchaser shall have a right of offset only if its counter-
claims have been legally established or have been ack-
nowledged by us. Subject to these conditions, the purchaser
may also exercise a payment retention right on the grounds of
a counterclaim from the same delivery. 

§ 8 Reservation of ownership 

1. We reserve ownership of the goods until the settlement in full
of all accounts receivable from an ongoing business relations-
hip. If the value of the reserved goods exceeds the sums re-
ceivable to be secured from the ongoing business relationship
by more than 2�%, we shall be obliged to release the excess
value of the reserved goods at the purchaser’s request. 

Assignment of the right conferring prospective entitlement shall
be excluded. 

The purchaser may neither pledge the delivery item nor as-
sign it as security to third-party creditors. 

2. The purchaser must inform us immediately in writing of any ac-
cess to the goods by third parties, in particular compulsory en-
forcement measures, and of any damage to or destruction of the
goods. The purchaser must inform us immediately of any change
in ownership of the goods or any change to its own address. 

The purchaser shall reimburse us for all losses and costs re-
sulting from a breach of these obligations and from required in-
tervention measures to prevent third-party access to the goods. 

�. In the event of any contractual breach by the purchaser, we
shall be entitled to withdraw from the contract and demand the
return of the goods. 

4. The purchaser shall be entitled to resell the goods in the ordi-
nary course of business. The purchaser shall hereby assign to
us all accounts receivable by the purchaser from a third party
through the resale, in the sum of the invoice amount. We accept
the assignment. Following the assignment, the company shall
be authorized to collect the account receivable. We reserve the
right to collect the accounts receivable ourselves as soon as
the company fails to duly fulfill its payment obligations and is
thereby in payment default. 

The purchaser shall be obliged to provide details of the ad-
dresses and the amount of the account receivable from its
clients. This shall be done immediately in the event of payment
default. If the company is allowed a payment target of more
than two months, the client addresses must be provided im-
mediately. 

§ 9Inability to deliver 

If ASTRO is responsible for the inability to deliver, the following
shall apply: 

Terms and Conditions of Delivery and Payment



Contacts

Dortmund

Gummersbach

Hannover

Hamburg

Rostock

Berlin

Halle

Erfurt

Zwickau

Mannheim

Saarbrücken

Munich

Nuremberg

Frankfurt

Head office Cologne

Head office (Germany)

AASSTTRROO  SSttrroobbeell
KKoommmmuunniikkaattiioonnssssyysstteemmee  GGmmbbHH

Olefant 1–3
D-51427 Bergisch Gladbach
Fax +49 2204/405-10
Phone +49 2204/405-0
e-mail: kontakt@astro-kom.de

Order processing 
Fax +49 2204/405-10

HHaannnneelloorree  TTrrüümmmmeell
Phone +49 2204/405-135
e-mail: h.truemmel@astro-kom.de
Fax +49 2204/405-200

NNiiccoollee  RRuuhhllaanndd
Phone +49 2204/405-169
e-mail: n.ruhland@astro-kom.de

Technical sales 
Fax +49 2204/405-125

WWoollffggaanngg  MMiinnttrroopp
Phone +49 2204/405-133
e-mail: w.mintrop@astro-kom.de

SSvveenn  BBaauuss
Phone +49 2204/405-134
e-mail: s.baus@astro-kom.de

Customer support
Fax +49 2204/405-148

MMiicchhaaeell  PPrröögglleerr
Phone +49 2204/405-145
e-mail: m.proegler@astro-kom.de

MMiicchhaaeell  JJeennnniinnggss
Phone +49 2204/405-143
e-mail: m.jennings@astro-kom.de

GGeerroo  SScchhmmiittzz--WWeeiißß
Phone +49 2204/405-146
e-mail: g.schmitz-weiss@astro-kom.de

Repair department
Fax +49 2204/405-148

CClleemmeennss  LLüücckkee
Phone +49 2204/405-351
e-mail: reparatur@astro-kom.de

ASTRO representations in Germany 



Anhang

Head Office (Germany)
ASTRO Strobel
Kommunikationssysteme GmbH
Olefant 1–3
D-51427 Bergisch Gladbach 
Phone +49 22 04 / 4 05-0
Fax +49 22 04 / 4 05-10
E-Mail: kontakt@astro-kom.de
www.astro-kom.de 86
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Agencies abroad

AAuussttrraalliiaa
Hills Antenna & TV Systems
Riverwood (Sydney) • NSW 2210 Australia
Phone: +61 2 9717 5210
Fax: +61 2 9717 5209
Email: info@hillsantenna.com.au
Internet: www.hillsantenna.com.au

AAuussttrriiaa
Normann Engineering • 4600 Wels
Phone: +43 7242 70 921-0
Fax: +43 7242 70 921-17
Email: office@normann.at

www.normann.at

CCzzeecchh  RReeppuubblliicc
Katro Servis spol. s.r.o. • 51301 Semily
Phone: +42 481 621 255
Fax: +42 481 625 453
Email: katroservis@katroservis.cz

www.katroservis.cz

DDeennmmaarrkk
Witronic A/S • DK-2610 Rodovre
Phone: +45 36 722 000
Fax: +45 36 720 440
Email: witronic@witronik.dk

www.witronic.dk

GGrreeeeccee
Chiou • 54638 Thessaloniki
Phone: +30 31212312
Fax: +30 31213581

CCIISS  //  BBaallttiicc  ssttaatteess
ASTRO representation CIS / Baltic states
Germann Geer • Frickestr. 2
04105 Leipzig 
Phone: +49 341 / 9276491
Fax: +49 341 / 9276492
E-Mail: g.geer@astro-kom.de

HHoonnggkkoonngg  //  CChhiinnaa
True Cosmos Development Ltd.
HK-Hong Kong
Phone +852 28543377
Fax +852 28543344
e-mail: trosmos@netvigator.com

HHuunnggaarryy
HFC Technics 
Industrial Commercial & Service Ltd.
H-1044 Budapest
Phone: +36 1 273 1991
Fax: +36 1 273 1992
Email: info@hfctechnics.hu

www.hfctechnics.hu

IInnddoonneessiiaa
ASTRO representation Indonesia
Bumi Serpong Damai • Tangerang 15321
Phone: +62 21 537 6179
Fax:      +62 21 537 6179
E-Mail:  r.wuerth@astro-kom.de

LLaattiivvaa
SIA LIVAS KTV • Riga, LV-1006, Latvija
Phone: +371 7081005
Fax:      +371 7081007
E-Mail: info@livas.lv

www.livas.lv

NNeetthheerrllaannddss
Hemmink B.V. • 8013 PV Zwolle
Phone: +31 38 - 4698200
Fax: +31 38 - 4698210
Email: info@hemmink.nl

www.hemmink.nl

NNoorrwwaayy
CableCom a.s • 3202 Sandefjord
Phone: +47 33 48 33 48
Fax: +47 33 44 60 44/451
Email: cablecom@cablecom.no

www.cablecom.no

RRuussssiiaa
Kontur M 
Digital Broadband communications
Moscow 129344, Russia
Phone: +7 495 7821217
Fax: +7 495 7821217
Email: vaskin@konturm.ru

www.konturm.ru

SSwweeddeenn
Antennlaget AB
Hordavägen 7 • 350 03 Växjö
Phone: +46 470-70 91 90
Fax: +46 470-70 91 91
Email: info@antennlaget.se

www.antennlaget.se

TThhaaiillaanndd
LEO Technology and Marketing CO., LTD.
Meung, Nonthaburi 11000
Phone: +66 2926 1870-3
Fax:      +66 2924 6644
E-Mail: info@leotech.co.th

www.leotech.co.th

TTuurrkkeeyy
PROAKTIF A.S.
34386 Okmeydani • Istanbul, Turkiye
Phone: +90 212 320 09 80
Fax: +90 212 320 09 81
Internet: www.proaktif.com.tr

UUkkrraaiinnee
VSV Telecommunication Systems
Kiev, Ukraine, 
Phone: +38044 468 5110
Fax:      + 38044 468 7077
E-Mail: algri@sat-vsv.kiev.ua

www.vsv.kiev.ua


