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HF/VHF-Transceiver PT-8000
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wooer HN-8000 90...280 VAC - PFC
Power Supply 05/2 kW DC - OUT
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Design Requirements

« TX and 2 independend, identical RX

flillberling

» VHF integral part, same performance than HF — not an afterthought
* Frequency range expandable by TRANSVERTERSs

 ISB-capability
« Analog and digital signal processing

« High output on 160 — 6m using efficient RF-MOSFETs @100 Volt

HAMVENTION Dayton, Ohio — 2007
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Hybrid-Amp
ANT-VHF _ | |>
HV20-200
Hybrid-Amp

ANT-HF1 O

Preselection

\/

HV20-200

Hybrid-Amp
ANT-HF2 O—— I>
HV20-200
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Preselector 1.8MHz - 30MHz
BPF 30MHz - 54MHz

BPF 110MHz - 170MHz
BPF 9kHz - 1.8MHz

SUB-RX
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flillberling

Front-End:

« Antenna distribution
« BPF 110 MHz ... 170 MHz
« BPF 30 MHz ... 54 MHz
* BPF 9 kHz ... 1.8 MHz
- fracking Preselector
1.8 MHz ... 30 MHz
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Hybrid Amplifier 1.8 MHz ... 200 MHz

&
’% IP3(out) +50 dBm
. Noise Figure 1.8 dB
B

HAMVENTION Dayton, Ohio — 2007



. o o
RF-Laboratories oS, ermany l'i ‘ H | ] [I [b @[r [I m @]

Frontend — designed for +39dBm IP,; from HF to VHF

Preselector 4 BPF Mixer Roofing Filter

TRl [FLES LG
MOF 70.7 - BkHz

HAMVENTION Dayton, Ohio — 2007
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Frequency Response Preselection
Hilberling RF-Laboratory
Ll '1 MHz

PT-8000 Preselector
1 1.88 MHz -3.24 dB
2 370 MHz -3.03 dB
3 5.37 MHz -2.15 dB
4 7.07 MHz -3.41dB
y
10 dB/

=
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STOP 20 MHz
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RX—Monitg‘ 70.7TMHz

Ist MIXER (2x) 70,7MHz IF-Amp ROOFING FILTER 70.7MHz 1st Mixer(s) from SMC
+40dBm IP3

Hybrid-Amp
>< D m 7 dB Losses
HV 20-200

6pol Roofing Filters

MIX2 LF MIX1 HFE/VHF 12kHz - 6kHz - 2.7kHz
[)C\.ridcr
180 MHz - 240 MHz (VHF)
16/:8 70 MHz - 124 MHz (HF) .
Low Noise
Quadruple VCOs
VCO 1.2 GHz a— L Noise Advantage
, DDS = 20log(N)
8 PD
Ref.-Clock 20MHz 8

HAMVENTION Dayton, Ohio — 2007
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1st Mixers => 70.7 MHz 1stIF
9 kHz ... 1.8 MHz (VLF/HF)
1.8 MHz ... 170 MHz (HF/VHF)

from

Synergy
Microwave
Corporation

e
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Quadruple Microwave VCOs 1.0 — 2.0 GHz

FM DEMO
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Phase Noise 1st Local Oscillator

dBc/Hz SSB Phase Noise HP 3048
-40 . ; — . . —_— . ; sl
-50

ol PT-8000 LO1/Fe = 7.05MHz |

LO1/VCO = 77.75 MHZJ

100Hz | 1K | 10K | 100K

11
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20 MHz reference oscillator
on Stratum 3

DDS allows tuning in 12mHz step
(even ext. reference)

0.05ppm

20 MHz TCXO

1
—

-1
CLOCK

24768 Rendsburg, Germany
www.hilberling-usa.com

DDS

flillberling

Xtal filter improve

noise sidebands
by 20 ... 50 dB

ﬂ

CAL. 12mHz step

HAMVENTION Dayton, Ohio — 2007

A

Q-Filter 300Hz

External Reference

Ref.-Clock 20MHz

Internal Reference

Output

Devider 10 MHz
—O INPUT
2 ———OOUTPUT
12
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6-pol Xtal Ladder Filter

flillberling

0dB -30 kHz
PT-8000
Roofing Filter

70.7 MHz
2.7-6.0-12.0 kHz BwJ

--100 dB—

4 MAMMMMNM .A.AM/

HAMVENTION Dayton, Ohio — 2007
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NB-Log.-Amp.

24768 Rendsburg, Germany
www.hilberling-usa.com

>

2nd MIXER

flillberling

RX-Monitor 10.7MHz
@)

>

81.4MHz - USB
60.0MHZ - LSB

NB-Gate

[F-Notch

Q-FILTER 10.7MHz

[

2nd Local Osc.

Q-Filter 4. 0kHz

Noise Blanker -65 dB

DDS

x 20 CLK
(400MHz)

=) Ref.-Clock 20MHz

Low Noise 2nd LO
4.0 kHz Xtal filter

HAMVENTION Dayton, Ohio — 2007
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16pol Ladder Filter (7x)
0.5/1.8/2.0/2.4/2.7/3.1/6.0 kHz

IF-notch 0.1 kHz ... 4 kHz
constant > -50 dB

16pol Xtal Ladder Filter

Enhancement by DSP

14
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Channel Filters 2nd IF - 16pol Xtal Ladder Filter

HAMVENTION Dayton, Ohio — 2007
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Channel Filters 2nd IF

© 10.6981375 MHz |
S : 1.3151%

@

-0 dB-

PT-8000 IF-Filter

10.7 MHz 16pol
2.4 kHz Bw
- Shape factor 1.3 J

10 dB/

. :mmw

STOP 10.703 MHz

N_A 1Jh“JL

AL | !
10.693 MHz

START

1 kBz/

16
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Gain Distribution:
... from antenna input (preamp
off) to 2nd IF amplifiers 0 dB:
compensation for losses only.
No AGC until that point!

126 dB max. gain
for 2nd IF and AGC

SUB-RX
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Prestlction 19 MBER (20) TATHEE IF-Aup ROCFING FILTER 70.7MH: 2 MEXER QFILTER 107MHz
bt Ary Hbrd )| - b [
| I> aa U >< D m >< I — |] m — -
Hv20-200) HY 20.200) AGC 4208 AGC 4208 AGC 428
T LRk F TT7
P 1 6MH: - M MIK LF | M) HEVHE Mz -k - 2 THHE OS] RNTALINED e 1 1 1
o 18 Local € ‘20 Local O o ACC ot
[ I TER :
Dk - 1R 5 AGC
ANT HF2 | . IS EEIWEITTIN [ o—i — K 0 Rtk 20 — —
T ey e
AGC Cutput
HV20-200) Filtr 4.0k Mt A
T ‘ Gsppm S hleter LB
VOO 1 -2 GHe ™

4{ ‘il 4{ J..Li% =y | ﬁ — f\‘“wh_‘ Ii’ ‘:ﬁm:‘ s EXTERNAL REFERENCE
h Compensated S-Meter
S-Units; dBuV; dBm
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Transmitter Section

 All Modes

» 0dBm Data Input

* RS232 CAT Interface
» Wide PA Power Spectrum

18

HAMVENTION Dayton, Ohio — 2007



RF-Laboratories

24768 Rendsburg, Germany
www.hilberling-usa.com

VOX-Circuit

+—OPPT- Logic

MICROPHONE C———

ISB-Mod

MIC-AMP

Data Input OdBm C———

TX - DSP

g
2
E
g

>< TX-MODULATOR

SSB-Mod

Data Input- Amp

CW-Modulator

from BFO RX-MAIN O————

CWEKEYC
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>< 204E mi Compy-Filter SSB
MATRIX [\ |> i
10.7MHz

Hl [lilberling

ISB - USB

ISB- LSB
SSB - USB/LSB

10.7MHz
2 x 16pol Ladder Filter Comp-Amp

L&pol Ladder Filter 3.1kHz

Modulator / 10.7 MHz section

* ISB - Independent Sideband;
AM/AME; FM; SSB; CW

* MIC-Amp with Leveler

* 3 x 16pol Xtal filters

19
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LPF HF 54MHz

=

. 24768 Rendsburg, Germany
RF-Laboratories www.hilberling-usa.com
from LO2 RX-Main from LO1 RX-MAIN
T LO2 0dBm TX-FILTER 70.7MHz LO1 0dBm
TX IF-MIXER ALC-Amp 12KHz - 6kHz - 2.7kHz TX Final MIXER

TX with 70.7 MHz ,,roofing filters*
Hybrid-Amp 1.8 ... 150 MHz

+20dBm TX out (external)

HAMVENTION Dayton, Ohio — 2007

T5pol LPF

VHF HPF [ 10MHz

_/

T5pol HPE

Hybrid-Amp External
—— e 320dBm
HV24-29 Tnternal
1.8 - 150MHz
20
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TX —70.7 MHz Xtal Filters
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MQF 70.7- 2.7 kHz
0707

Milberling
MQF 70.7- 6.0 kHz
0705

=

'
; am 7 " FREN
i \ 510
A v ' Ll T
é - = 4

Hilberling |

MQF 70.7-12.0 kHz
0713
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LPF VHF 148MHz VHEF - T/R-Switching
\ e < Ant-VHF
Owerload Pro{;tion
B I RD45HMF | V.HF_ i LPF HF 54Miz 8 Bit bin 25nH - j{fjﬁ“—cm"g —
—\]:F 1 _"_ = ——— Ani-HF2
8 Bit bin 10pF Owerload Protection
10Watt Class A Amp I%; 933 ANT-COUPLER
— HPF HF DIPLEXER l
600W-PA / Q RX Ftnntend
RD70AVET .
10/100/600 Watt Power Amplifiers
10Watt Class A Driver/Amp all models
L RD7OHVF1I [—
LPF/Diplexer for harmonic suppression
100W-PA ATU (antenna coupler)

PIN-diodes T/R-switching

22
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600 Watt Power Amplifier

23
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LPF — Diplexer - ATU

‘1\ i)

't“\-\‘\\.\'lj) 7 Hilberling] PT8-LP-TUNSOO REU. 01 Q &

{.0 . 2
- [ itbadn]

eTin

RF-Laboratory

24
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PT-8000 A/B/C may be
customized in color
and features (through
software/hardware
mods) for commercial
applications such as
communication for

 Government
(civil / military)

* NGOs

- MARS

25
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Who is Hilberling GmbH?

Established 1988 In Rendsburg, Germany
35 Employees, 7 Engineers

Founded By

Hans Hilberling, DK7LG

RF Engineer And

Veteran Amateur Radio Operator

HAMVENTION Dayton, Ohio — 2007
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s 7T S = e \\S\ s o= Core COmpetence

e Professional RF Communication
Equipment

 RF Power Generators For LASER
Applications

 RF Microwave Measurements
Of All Kinds

 RF Data Transmission And
Process Control

* AC Pulsed Power Supplies

www.hilberling.de

27
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PT-8000, HN-8000 and T9
are
developed and manufactured in the EU

by
Hilberling GmbH
Kieler Strasse 53

24768 Rendsburg
Germany

flillberling
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