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Antenna

Block diagram

WB-IN
— » WB-OUT
hor/18V/24MHz Downconverter V3d 1130MHz
NB-IN d with GPS-module V2.0 Tompz REF-OUT
ST oz O
TX-IN
2|54a?c|_r|12 TX-OUT Upconverter 430MHz
2400MHz/2,8W UPCon6W Vs-IN
Antenna +96+15V
PTT-IN
WB = Wideband » COM-OUT

NB = Narrowband
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GPS Antenna 1.3A OLED

OPTICUM LTP-04H
(ext. 24MHz reference)

WB-IN

Block diagram

hor/18V/24MHz

1130MAz WB-OUT

NB-IN
vert/14V

TOMIS REF-OUT

TX-OUT
2400MHz/2,8W

POTY-Feed

»  NB-OUT
145MHz
430MHz TX-IN
- Vs-IN
+9é+15V
PTT-IN

with lense from
Venton Rocket LNB

» COM-OUT
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- GPSIN l QO-100 transverter

/Y alu "‘"""A"‘M.‘l:l N
WB-IN ET . .
hor/18V/24MHz | -
> NB-OUT
vert/14V e
5 Vs-IN
TX-OUT +96é6+15V
2400MHz/2,8W

430MHz TX-IN

PTT-IN

» COM-OUT
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WB-OUT @< QO-100 transverter
1132.5MHz
WEIN @ »{) SDR-OUT
hor/18V/24MHz 1132.5MHz Downconverter V3d splitter
with GPS-Module V2.0
NB-IN R -30dB _
vert/14V 1129.5MHz , Ty > RX-0OUT
max.100W
GPS-IN ‘
3.3V 1575.42MHz N Vs-IN
ON/OEE +9é+1F°F
) REF
REF-OUT@)+ o 40MHz | RXD
10MHz , Y @ TX-IN low
-4dBm
TX-OUT ‘< Upconverter Combiner 430MHz 0.4mW
2,.8W 2400MHz
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UPCon6W

-3dB Limiter -30dB

TX-IN high
Attenuator 10dBm Attenuator +30dBm
max.100W
1w
() PTT-IN
»(O) COM-OUT
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Nominal TX input levels

WB-OUT @< QO-100 transverter
1132.5MHz
WEIN @ »{) SDR-OUT
hor/18V/24MHz 1132.5MHz Downconverter V3d splitter
NB-IN with GPS-Module V2.0 200
vert/14V 1129.5MHz = LAeM > RX-OUT
max.100W
GPS-IN
3.3V ® 1575.42MHz N Vs-IN
ON/OFF t9e+1:
REF-OUTO)+ g RXD
10MHz 10MHz DV @ TX-IN low
_ _4dBm -4dBm
TX-OUT ‘< Upconverter Combiner 430MHz 0.4mW
2,8W  +3450Bm 2400MHz
5 W UPConbW 3dB Limi
, - imiter -30dB TX-IN high
Attenuator 10dBm L 30dBm  +30dBm
-5dBm  -4dBm -1dBm odBm ~ Max100W gy 1W
() PTT-IN
»() COM-OUT
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Absolute maximum TX input levels

WB-OUT @< QO-100 transverter
1132.5MHz
WEN @ »{) SDR-OUT
hor/18V/24MHz 1132.5MHz Downconverter V3d splitter
NB-IN with GPS-Module V2.0 SRR
1129.5MHz = »@ RX-OUT
Vert/14V Attenuator 145MHZ +50dBm
GPS-IN @ max.100W 100W
3.3V 1575.42MHz ~~ VsIN
ON/OFF *9e+1¢
REF-OUTQ)-+ E(I)EI\I/I:H RXD
10MHz 10MHz AndLlCEE @ TX-IN low
. +7dBm Max. ImW
TX-OUT .: OO Upconverter Combiner 430MHz 5me
2,8W +38,2dBm yA
6,6W UPCon6W -3dB Limiter -30dB TX-IN high
Attenuator 10dBm Attenuator 4Bm Max. 100W
+6dBm  +7dBm +10dBm +20dBm  Max.100W +i((;O\E/;vm |
(O PTT-IN
»(0) COM-OUT

S AMSAT)
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Pout, Gain and Is versus Pin @2400MHz

44,0 3600

= (Q0O-100 upconverter

40,0 3400

38,0 2-0-0 3300

36,0 3200 . .

0 . /3:;:;8d8m 3100 TX-path with modified

30,0 2900 1 *-

00 2900 input attenuator*:

26,0 2700

24,0 2600
2 500 Sa00 P.. @f = 430MHz, TX-IN low
= 180 2300
'(5_6 16,0 2200
2 120 e Poy @f,, = 2400MHz, TX-OUT
g 100 —e—Pout /dBm 190
= 8,0 1800
g 6,0 1700 V _ 12V
a 4,0 1600 -

2,0 1500 S

0.0 1400 |, = complete transverter

-2,0 1300

-4,0 1200

-6,0 1100

9 1000 * The original Pl-type input

12,0 800 attenuator in the upconverter

B 700 with an attenuation of 25dB

180 500 was replaced by 3 dB

20,0 400

-60 -58 -56 -54 -52 -50 -48 -46 -44 -42 -A0 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 4 attenuator.
Pin /dBm
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Pin /dBm Pout /dBm Pout /mwW Gain /dB Is /mA Pdc /W Efficiency h /%
-60,5 -19,5 0,01 41,0 485 5,8 0,000
-50,5 -9,5 0,11 41,0 485 5,8 0,002
-40,5 0,5 1,12 41,0 485 5,8 0,02
-30,5 10,5 11,22 41,0 493 5,9 0,19
-20,5 20,5 112 41,0 544 6,5 1,72
-15,5 25,6 363 41,1 618 7,4 4,90
-10,5 30,3 1072 40,8 785 9,4 11,4
-9,5 30,8 1202 40,3 836 10,0 12,0
-8,5 31,6 1445 40,1 915 11,0 13,2
-7,5 32,5 1758 40,0 1015 12,2 14,4
-6,5 33,1 2042 39,6 1134 15,1 13,5
-5,5 34,0 2512 39,5 1260 16,9 14,8
-4,5 35,1 3236 39,6 1410 18,5 17,5
-3,5 35,5 3508 39,0 1545 20,6 17,1
-2,5 36,2 4121 38,7 1713 22,7 18,2
-1,5 36,9 4842 38,4 1890 24,5 19,7
-0,5 37,3 5370 37,8 2044 26,0 20,7
0,5 37,6 5754 37,1 2165 26,0 22,1
1,5 37,8 6026 36,3 2260 27,1 22,2
25 38,0 6237 35,5 2340 28,1 22,2

QO-100 upconverter

TX-path with modified
iInput attenuator*;

P, @f;,, = 430MHz, TX-IN low
Pout @fout = 2400MHz, TX-OUT

V, =12V
|, = complete transverter

* The original Pl-type input
attenuator in the upconverter
with an attenuation of 25dB
was replaced by 3 dB
attenuator.
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se 1001

QO-100 transverter

Elements on the front panel:

TX-IN low: 70cm ZF input from a SDR (0,25mW)
TX-IN high: 70cm ZF input from a TRX (1W)
PTT in: Input transmitter keying

OLED display: display time in UTC, QTH locator
from GPS data, IF-IF, reference frequency for

g . e W LNB, number of GPS satellites currently
ag g{ 82 JN38HC [ - ONA . s - received, QTH latitude and longitude

OUT : 145 55 el 7 7w\ D . . . .
ia g M y 17 X\ . COM out: Serial output for displaying various
A

033333 P \ O T ™ operating parameters on a remote display

ON/OFF: On/Off switch

NB-IF out: 2m ZF output to (T)RX

Vs: +9...+15V DC voltage supply input
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&/ Iq-‘ : <
7 7 ’mm P\ s QO-100 transverter

Elements on the backside:

WB-IN: signal from LNB (~1132 MHz), wideband
transponder, hor. polarized, also output of the
24MHz ref. signal for LNB and 18V LNB remote
power supply voltage

WB-IF out: signal of the wideband transponder
(from WB-IN) looped through for DATV receiver

NB-IN: signal from LNB (~1129 MHz), narrow
band transponder, vertically polarized, also 14V
LNB remote supply voltage

GPS Ant: Signal from active GPS antenna, also
3.3V remote power supply for GPS antenna

10MHz out: 10MHz reference frequency output
for TRX (e.g. IC-9700 transceiver)

2.4GHz out: Output for transmission signal to
POTY antenna
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QO-100 transverter

A rugged surplus housing with
integrated heat sink is used.

The large heat sink allows the
avoidance of active cooling
(no fan needed).

@AMSAT-DL

nnnnnnnnnnnnnnnnnnnnnnnnnnn , Wissenschaft und Bildung

oooooooooooooooooooooooooo , Science and Education
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QO-100 transverter

AMSAT-DL transverter ready

mounted on the feed arm of the
dish.

In this picture both inputs and
both outputs (low power and
higher power) are shown.
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QO-100 transverter

ALNVHEYM OIOA SHAaMWON
TITOW HAAIMG ¥ HOLOW 40O MO LY NS

IDNINGVY A

AMALOCY O vy
- UrCLoOTr SANAIVA S 0O OMNIMGOYYO A
3 LOALO - oo
DONINSSO JHOATA IV OINVN DNIAVHACGO AV it S er D =2 SN AN
INVIDINHDS L Q21N O DNIDIAMAEES 4340y

e The front and rear sides are
SIDVLAIOA SNOAHYZVYH IHaADNVYA 1
screwed to the top heat sink.

The bottom part with the side
panels can be easily removed

to gain access to the
assemblies.
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g

S Sl m ’., ‘. Jl, \ : 2 .-. \ .
iy ' ' ' Mo EeEe O | The assemblies hang on the

N A QO-100 transverter

HI 0500 €]
ndur 43 ,l

s i 1t R e S heat sink located at the top.

Upconverter (above) and
downconverter (below) are
shielded in tin plate
housings.

On the right:
power attenuators, limiter,
power splitters.

©AMSAT

B satelliten fir Kommunikation, Wissenschaft und Bildung
Satellites for Communication, Science an: d Education
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— T O-100 transverter

LN EMN

The assemblies hang on the
e " heat sink located at the top.
Bl o onve |
Downconverter (above) and
upconverter (below) are
shielded in tin plate

housings.

: 2 : (
= A

%

: )

On the left:
power attenuators, limiter,
power splitters.
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QO-100 transverter

The upconverter is mounted on a copper plate
for optimised heat dissipation, which in turn is
screwed to the aluminium heat sink.

The downconverter sits in a tinplate housing
including lid and base, which is screwed to the
aluminium heat sink.
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QO-100 transverter

Downconverter with
attached GPS receiver
(above) and upconverter
(below) are shielded in tin
plate housings.

The two TCXOs on the GPS
board as well as on the
downconverter board were
thermally insulated with
! foam before the tinplate
\\ covers were put on to

- increase the thermal
stability.

s Buny
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QO-100 transverter

Insertion loss S21

2m 29.6dB
/0cm 29.6dB
23cm 30.0dB
13cm 31.1dB

30dB chip power attenuators to protect the TX IF input (70cm) from Input return loss S11

excessive transmit power from the downstream transceiver

respectively the RX IF output (2m) from accidental transmission into om 40.8dB

this converter output. P, approx.100W 70cm 39.5dB
cm .9dB

Manufacturer Florida RF Labs (an EMC company) 13cm 27 9dB



Portable Station for QO-100 based on the modules of AMSAT-DL

QO-100 transverter

RF-Limiter from Alpha Type MT3287-99

This limiter limits an RF signal to approx. +10dBm. It is suitable for a frequency range from 100MHz to 3GHz.

Measured values at 430MHz:

A The insertion loss is less than 0.5dB.
A Up to 0dBm input level (this is at the nominal control power of 1W) the harmonics are reduced > 60dB.

A From an input level of +3dBm the harmonics rise steeply because the diodes in the limiter start to conduct.
A At +16dBm input level the output level is approx. +9dBm, this confirms the specified +10dBm.




Ak
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Conial QO-100 transverter
Power Splitter/Combiner ZX10-2-12+

2 Way-0° 50Q 2 to 1200 MHz <

Maximum Ratings Features
Operating Temperature -40°C to 85°C - low irl"lse;“cm ‘?155(3 0.5 %BIWP-
e . - excellent amplitude unbalance
Storage Temperature_ 55°C to 100°C - very good phase unbalance CASE STYLE: FLO05
Power Input (as a splitter) 0.5W max. « small size Connectors Model Price Qty.
Internal Dissipation (as a combiner) 0.125W max. « low cost SMA ZX10-2-12-S+ $24 95 (1-24)
- protected under U.S. Patent 6,790,049 & 6,963,255 + ROHS compﬁanr in accordance
Coaxial Connections Applications with EU Directive (2002/95/EC)
SUM PORT 3 - cellular . i The +5uffix has been added in order fo Fdef]fffy’ RoHS
. . PORT 1 1 . VHFf UHF receivers/transmitters Compliance. See our web site for RoHS Gompliance
TW h mpiner I | I I + radio methodologies and qualifications.
PORT 2 2 + rlafansa
Electrical Specifications (T,,,,=25°C)
H H H ISOLATION INSERTION LOSS (dB PHASE AMPLITUDE
-  Thetwo inputs TX-IN high and TX-IN low are combined before (@B) ABOVE Soub | UNBALANCE | UNBALANCE
. . . . (Degrees) (dB)
the 70cm signal is fed into the IF input of the upconverter.
Typ. Min Typ. Max. Max. Max
21 16 05 15 3.0 0.5
. . . 29 21 03 07 3.0 05
- The 2m IF output signal from the downconverter is split and S 03 03 20 o4

made available directly at the SDR-OUT connector or
via a power attenuator at the RX-OUT connector.

The insertion loss in the 2m and 70cm band is very low (about 0.3dB).

HAMSAT

B satelliten fir Kommunikatior w nn nd Bildung
Satellites for Communication, Science and Education
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QO-100 transverter

1.3" OLED display with a resolution of
128x64 pixels and a high contrast.

Controlled via 12C interface.

Design: Thorsten Godau DLO9SEC
3D printing: Alfred Pertler DL3MX
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POTY-Feed (Patch Of The Year) adapted to OPTICUM LTP-04H. IF outputs for WB and NB are led
out of LNB with thin Teflon cable at the bottom so that the assembly fits into the HT-pipe DN110. QO-lOO feed
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QO-100 feed

Teflon-Cover mounted

Venton Rocket LNB lens on POTY
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S11 of the tuned TX patch antenna VSWR of the tuned TX patch antenna -
of the POTY feed: -24dB of the POTY feed: 1:1.14 QO 100 feed

'EHf] s11 1 u 2 44.7850 3.5938a 238.32 pH 2 486.868 866 NHz (CHY 511 SUR 21,4395 2 400,060 060 HHz

CH1 Markers
1: 84.855 2
-48.162 & 11 2,262
2.360860 GHz ,20060 HH2

3= 68.383 2

CHA Mark4
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QO-100
portable station

60cm Kathrein offset mirror with
feed in radome on tripod.

Feed holder made of aluminium
tube allows flexible adjustment.

Transverter mounted on feed arm.
12V battery with solar cell.
On the table: ICOM IC-9700

transceiver with stand
microphone.

52 AMSA‘!'-DL

B satelliten fir Kommunikation, Wissenschaft und Bildung
Satellites for Communication, Science an, d Education
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AMSAT )

Satelliten fir Kommunikation, Wissenschaft und Bildung
Satellites for Communication, Science and Education

QO-100
portable station

60cm Kathrein offset dish with
feed arm mounted upside down

Y feed is well protected from rain
Y weight well balanced

GPS - antenna mounted on small
bracket on feed arm

Y no GPS interference also while
Txing
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QO-100
portable sta

tion

e

For transport and storage, the 4 screws in the dish are slightly loosened and the dish can be removed using the oblong holes. This
way the rest of the setup is very flat and the feed, GPS antenna and transverter do not have to be disassembled. The mount including
the dish holder can be quickly removed from the tripod with 3 knurled screws.
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Receive

Filter *
2.2kHz
2.8kHz
3.4kHz
Radio *
‘ Help ] Options \ -100 dBm
O |
Bias-T L] -110dBm
Data packing | |
i i . -120 dBm
Gain: (_)Linear (@) Sensitive
< i > 15
LNA: < n > |17 [§
Mixer: < Ul >| 15
VGA: < n > 11
Visual: | < ] > -20
AGC: Slow &
‘ off 1‘ Fast H Med U Slow’ - li
Threshold -130 ¢
Slope 6¢
Hang 500 n
Decay 1000 n N
CdBq B ’@‘ 1
=
SAMSAT
1/
atelliten fir Kommunikation, Wissenschaft und Bildung
Satellites for Communicati d Education

w X Receivers

145.500

145.550

J b. AAAANA - D S A"- A AN A A WAL ArA
W

145.600

\
===

145.805

¢ 145.748.65 MHz

-100 dBm |

-110 dBm

-120 dBm

145.650 145.850 145.900 145.950

T

SR B i e St B B T
145.600

146.000

QO-100
portable station

SDR console shows good reception
results.

RX windows from left to right:
lower CW beacon,

SSB signal,

PSK beacon,

upper CW beacon.

Side emission of the Leila at
10489.560MHz = 145.560MHz is just
about visible.

Own uplink signal approx. 6dB

below the beacon level and
therefore sufficiently strong.

29
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QO-100
DATYV reception

In a further step | integrated
a Minitiouner V2 into the
system.

The Minitiouner is

(4’ —— connected to the WB-OUT
7 LNBA  143-2450 MHz socket of the
) downconverter.
‘ - UsB 2.0
_ : — 0G® , LNB B = | can now see DATV on the
O (Do e SRR : Vin=6..18V ¥ o0 100 WB-TPX PC parallel to the operation
e e G S @ 1130.5-1139.5 MHz @ on the NB transponder.

‘— um PC
a LNBB
' Vin=6._18V

QO-100 WB-TPX
1130.5-1138.5 MHz '

Please note that the
reception is possible but the
levels have little margin.
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=2 Scan & Tioune V0.1p for MiniTiounerPro --— Scanwidth 250 kHz to 60 MHz ---- Detect SR66kS/s to SR33000kS/s - l o -

(TS N
{  SCANNER \i MiniTiouner V2 NIM: Serit FTS-4334L D}:J?ay
BandWidth LNA gain: 112dB  F info %&n “ Tm.‘em Sp— via UDP

5 12 |MHz s - A 1 3 & s AN 1 e = / -‘by FODLP ppm corr 28,75 (i) 232.0.0.12:9989

o S R QO-100

= T+ 002704
Offset:;] 09360000 STAGE2  TELEMETRY -
| +| ScanWidth : 7 S~ Swtion2[] DA I V re C e tl O n
19,50 MHz e : 1 {oataae
I ixed use i iz
o STOP | Simplex DATV  RBTV A [ stmtiona[]|
Fplug LNBVOIt o, RB1 RB2 00250KS/s
@A OV @or Ful' | Mixed [/ Simplex | 10497803kHz,
{ _V‘: V l" -f | Stationa[]
\O8 Py O pe v | [ RB1 || RB2. | Seliond[] DATV Beacon A71A
1049880 1kH
(" TIOUNER ) /" DEROTATOR ™\ e
Bandwidth P TVmode: 0
o PRl e e o : SR 1.5MSPS
st min) ||| | e -
01500 (10491547 (|| >~ % ! [
! | b Deviation: 415S Fh 0
Offsot.»| - | 08360000 i Mod QPSK
e esel
F Derot view Dvg\',";‘;e = LAUNCH: ES'HAIL-2 [rr—
C Presets 5 nyp s Frequency (kHz) e _wecn ¢ : a2 -
SR Yol | O dun Freq asked: 10491517kHz J | FEC 4/5
: - [
- LNB Voit S 17 i1 31220tHZ Program: ----- Provider: ----- _ PID video: - --- Codec video:- - - - ;: {,":[':,i':
‘,5?'“9 (@0 =ciie Freq — | 10491517 kHz input_bitrate : 2 380 kb/s ffici Aspect 0. PID audio: - -- - Codec audio:- - -- I >SR125
‘j::jg @ :;x ‘g'g': - : TS stat  demux_bitrate : 2.056 kbis } efficiency 88 % 2‘3 e audio level |82
S = —. \ Copy Freq found || Adapt Ofiset L/ ggxﬁﬁ’s’gg}:‘ﬂ&fo Photo l @189  Height 720 | Mute 2 CLEAR I MER 6, 1dB
50 3. Scan Setup — N\ ({7 p—
‘ No BCH emrors 0 @ n m
(_lgeneric TS| H
(®1Q0-100 | LDPC | 18%| 1205 | b Marg n 1,4d B
FEC 4/5QPSK 125 TS UDP Record
ﬂF'"e C/N must be > 4,68dB D1 9 9
=i Step: 71,3kHz | TS O @ @ @e”& Quit
5 ¢ 2 =
@©sR  (©pFul RFPw 50dBm CINMER 6,1dB 10490250 kHz 10.495.000kHz  10.499.750 kHzI™ priorty | BYIeS recvd: 2452 kbls lock -5 ) J|\ petreah tme-46%)
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2 Scan & Tioune V0.1p for MiniTiounerPro ——— Scanwidth 250 kHz to 60 MHz -—- Detect SR66KS/s to SR33000kS/s

—Hﬂr-

~ sne )

{  SCANNER ) MiniTiouner V2 NIM: Serit FTS-4334L D};Lf;
s [ e Sean & Tiour | by Fé6DZP i
i 10 |MHz B W= = WO & b At e dd 3 ™= ; ppm corr 28,75 (i) 232.0.0.12:9999
CEEE SRR
Freq 10495900 ———————— —_——— 7 N
e r- y Rl | [ \ | IWBMKC_M
Offset| - |03360000 - SR333 kSl
| « | ScanWidth Station2["]
| 7,50 MHz Ful ‘""::":;“’ 132533&
{ X use ra
[z STOP Simplex DATV  RBTV m
Fplug  LNBVOIt 55, RB1 RB2 00250KS/s
(o)A 1‘:‘/ (o) OFF Full Mixed* ‘ Simplex 10499294kHz |
- 3V S~ ————
B ( JON Station4 ]
A 18V ') rBTv. | RB1 || RB2 ompent!
10497297kHz
(* TIOUNER )/~ DEROTATOR ™\ JR——
Bandwidth Wi TVmode: 03‘2'2‘61"57:!

_ [10 |MHz DVE-52 10496256kHz
SR (kS) Freq (kHz) ||| SymPolrate (kS) || Derotator OE6GKD
00500 (10493246 | ||| 3% s°t: 5005645 | Search SRS00KS's
I Deviation: -559S b —

Ottt - 68380000 onswee
¥ Dorot view 25 node S _sRizskgl |
C Presets  (nip'cy Frequency (kHz) EHRENHAUSEN Austria -
L SREelp  (Oavo Freq asked: 10493246kHz J
: ~
Fpi it IF: ‘ il S273k11z Program: OE6GKD Provider: V 409 kb _ PIDvideo: 256 Codec video:H264 ,: s;r;:‘iﬁ:
(‘::g © oV B Freq — | 10493241 kHz input_bitrate : 0 kbfs } efficien % Aspect1elio. PID audio: 257 Codec audio: AAC I~ >SR125
= B v 1:\\5 = oN T = || I TS stat demux bitrate : 0 kbis s - :03 Width: audio level 48
\/ 9 @ | Copy Freq found || Adapt Offset demux_corrupted - 0 4 SoEERRS = |
\ // e dischntinsly 0 E ®@1gg  Height M 2 L CLEAR J
50 IWEMKGS- H Scan Setup — (" p— )
2 (o BCH errors 0 © ﬂ m
(I generic — TR
® ao-100 | LDPC  I— 44%| 2904 e
FEC 3/4 QPSK_L35 ng"’ R%’"’
F Fine | ¢/N must be > 4,03dB DO 4 Y
sepse (1S @O OO ||| Quit
10.492150kHz  10.495900kHz  10.499.650 kHz P priorty | BYtes recvd 821 kbls  lock 2390 ms ) JI{ Refresn time-20%|

ation, Wissenschaft und Bildung
ication, Science and Education

QO-100
DATYV reception

DATV OE6GKD
SR 500kSPS
Mod QPSK
FEC 3/4
MER  4,5dB

Margin 0,5dB
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3 Scan & Tioune VO0.1p for MiniTiounerPro ---- Scanwidth 250 kHz to 60 MHz ---- Detect SR66kS/s to SR33000kS/s
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Portable Station for QO-100 based on the modules of AMSAT-DL

Complete setup

GPS-IN WB-OUT

" | 1130MH; [P > USB2
s 2N VsiIN
WB-IN N +66+18V
hor/18V/24MHz
BN, — & REF-OUT
vert/14V 10MHz ?
——— NB-OUT J < 1C-9700
145MHz
TX-OUT § N
2400MHz/2,8W - N 430MHz
T +9¢€e+15MWg N
» COM-OUT
PTT-IN
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Complete setup
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In order to transport the portable station safely and to store it

dust-proof, | made a wooden box from light poplar plywood. T
ransport box

The parabolic dish can be easily attached with 2 screws.
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