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Qatar-OSCAR 100 (Es hail- 2)

Es‘hail-2 was launched on November 15t
2018 on a Falcon 9 from SpaceX.

It is primarily a communication and TV-
Broadcast satellite for the middle east.

Es‘Hail-2 is positioned on 26° East and
covers Europe, Africa and most of Asia.

Peter DB20S (chairman of AMSAT-DL) convinced the

owners in Qatar to add 2 transponders for Ham Radio
(T™13cm Uplink / 4, 3cm Downlink).

http://www.amsat-dl.de




Qatar-OSCAR 100 (Es'hail-2)

QO-100 features a 250 kHz wide linear-transponder for narrowband modes as well as a
8 MHz wide transponder for digital wideband modulation (mostly DATV in DVB-S2).

TWTAR2

22 Redundant 2.2 Redundand

Specifications were developed by AMSAT-DL, the payload was built my MELCO in
Japan and kindly paid by Qatar.

http://www.amsat-dl.de



Qatar-OSCAR 100 (Es'hail-2)

After extensive testing the Ham Radio transponders were released for general
use on February 14" 20109.

www.gars.org.ga
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http://www.gars.org.qa
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Qatar-OSCAR 100 (Es‘hail-2)

Uplink
- Transponders —_—
MHz MHz
250 KHz 8 MHz bandwidth
Global ‘ il NE ’ RHCP
) 240073 | 2405.5 |
I MHz | ! MHz | ST
! : ; ' EshailSat Olw Juduw
20003 28003 2401.5 2409.5
MR MH Mk 3134 -d b‘
A~/
Downlink AMSAT-o.
10450 10500
MHz MHz
‘?f?zl_iﬁzt 8 MHz bandwidth
Global ’ | MHe | wB ’ H
NB : 10485 : V
| | : MHz :
10485 55 104858 10484 10333
] MH MR MHe:

Xpdr U/L FREQUENCY (MHz) D/L FREQUENCY (MHz) LO BW
No Pol Begin Center End Pol Begin Center End (MHz) (MHz)
NB RHCP 2400.05 | 2400.175 | 2400.3 Vv 10489.55 | 10489.675 | 10489.8 8089.5 0.25
WB RHCP 2401.5 2405.5 2409.5 H 10491 10495 10499 8089.5 8

http://www.amsat-dl.de



Qatar-OSCAR 100 (Es'hail-2) -

Bandplan of the narrowband transponder: cggisotow paw /==
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http://www.amsat-dl.de



Qatar-OSCAR 100 (Es'hail-2)

Operating modes on the narrowband transponder of QO-100:

- SSB

* FreeDV

- CW

e RTTY

« SSTV

« FAX

* Feldhell

« Digimodes such as PSK31 etc.

Maximum bandwidth is 2.7 kHz, no analog FM and no digital FM modes to be
used !




Qatar-OSCAR 100 (Es‘hail-2) )

Narrowband transponder spectrum (BATC Web SDR)

bt L)
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Waterfall zoom

| 1048978531 kHz @ labels Filter: 2.10 kHz [ IS
— +
- | - | _ | i | L | Tt | - Ich X tch 1 23 #6537 &8 420dB  440dE  +60dE _ .
squelc autonotc
Cw | LSB | USB L -90.1 dB; peak -88.7 dB;
Memories: Speed: | slow j
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http://eshail.batc.org.uk/nb/



Qatar-OSCAR 100 (Es‘hail-2)

Bandplan of the wideband transponder

Beacon and Simplex DATV Simplex DATV RB-TV
mhm IEEREEER
Narrow Beacon 125KS1-4 | 125KS5-8
—Simplexams1 | Simplex2Mis2 |
Wide Beacon Maintenance Uplink 333KS1& 2 | 333KS3& 4
2401.5 2402.5 2403.5 2404.5 2405.5 2406.5 2407.5 2408.5 24009.5
Uplink (MHz) | |
10491.0 10492.0 10493.0 10494.0 10495.0 10496.0 10497.0 10498.0 10499.0
Downlink (MHz) | |

Most transmissions are in DVB-S2 (QPSK, 8PSK, 16APSK, 32APSK),
only few transmissions in DVB-S (QPSK)

Used symbolrates are 66, 125, 250, 333, 500, 1000, 2000 ksps http://eshail.batc.org.uk/wb/



Qatar-OSCAR 100 (Es'hail-2)

10.492 10.493 10.494 10.495 10.496

10dB ‘ . SRR
Beacon (DVB-S2, 2MS/s QPSK, 2/3)

1MS, '494.750 500KS, '496.262

250KS, '497.262 333KS, '498.750

~dB

Beacon & Simplex DATV Simplex DATV

Wideband transponder spectrum http://eshail.batc.org.uk/wb/
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Antennas for QO-100

I 1711/

(11111 A N e

WIFI Grid
linear

Helix RHCP

Separate

Dish Antennas
for Up- and
Downlink

Patch Array WA5VJB

2.4 GHz uplink of NB and WB TPX is RHCP, 10 GHz downlink of NB TPX is vertical, WB TPX is horizontal.



Feeds for QO-100

GOMJIW

PA3FYM
MOEYT DD1US
POTY Feed POTY Feed

DJ7GP D T
Feed DD1US =S jui #7 Yagis & (NB

Vorserienmuster des
10/2,4 GHz Duoband-Feeds
nach DJ7GP




811 148,922 0 ~1.0204 0 64,574 pF 2404,620065 MHZz \0 dB/REF @ dB ?.“‘". dB 2404620065 MHz

GTART 2 606,000 668 WHzZ 8TOP 3 860,000 000 HHz START 2 00@.000 000 MHz STOP 3 000.000 000 MHz




Antennas for QO-100
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PLL-LNBs for QO-100

10 GHz LNA BPF Mixer IF-Amp BPF
Antenna bk Ao ok L B
L0 9.75 GHz SDR

PLL-LNB



PLL-LNBs for QO-100

Megasat Diavolo Octagon Dual OTSLO



SDRs for RX of NB TPX

RTL-SDR




RX for QO-100

Schmalband 144 MHz
739 MHz BNC
F Hochpass Tiefpass
N, [75 | | -
Y 50 A | | M 57y .
650 MHz 150 MHz
. B +12V
Schaltregler
14V 595 MHz 8V Eingang
LNB 14/18 V +12V PLL / | sv
'< T Schaltregler +' |::| veo PIC |.IC Schaltregler|
Eingang
) ( ) 10 Mhz
TCX0
——E 10 Mhz ext. (optional)
SMA
Hochpass Hochpass
75 I I ™~ ™~ 50 [
9‘ 50—/ 1~ P o 57y 75 <
F 650 MHz 1000 MHz F
Downconverter AMSAT-DL Breithand 1340 b

Price: 178,50€ 745 MHz

Converts the IF of both polarizations

to conveniant bands:

- 1340 MHz for WB TPX to use Sat-TX
- 144 MHz for NB TPX to use 2m (T)RX
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PLL-LNBs for QO-100

10 GHz LNA BPF Mixer IF-Amp BPF
S [> ol . [> N =] H
- é{'—_ _
Antenna — R
L0 9.75 GHz BATC Tuner

PLL-LNB



DATV-RX for QO-100

& MINITIOUNE v0.9beta8 9 - Receiver/Analyser DVB-5/52 144 MHz to 2450 MHz - SRmini=32 kS/s - for MiniTiouner/MiniTiouner-Pro

SR (kS) Freq (kHz) }} E .
02000 10492500

i

PIDs
Pid from _ini n

P . R E ’ B
Offset-> - 09388889 EshailSat Gl Juniy 3 1 A Ao PID
@[ /aans K i (I
SR2000 | | 10492500 """-‘"’"‘z (00257 |
program PID 2ud
SR1000 || 10494500 | (8 __prgen3 | PID audio
8| __prog=mé || 00258 |
SR500 | 10494750 —_

SR333 || 10496250
SR250 || 10496500
SR125 | 10497250
SR2000 | 10497750 | K& . ; i "
SR4000 | 10498250 \ . . . ; s o
Oscar 100 J “ p - Oxd GRAPH
DVB mode FEC DVBS U e s e ¥ . ® maxi Reset D
ODVES Al e P 5 -, . T
@oves2| 12| (12 . 3 . . Program | A71A |
O Ao 2 2 ifos:  |DVBS2 |
Provider- QARS
Codec : VH264 + MPA

photo

Audio level |
™ Info

program5 O Mpea2
. program (@) H264

Format

N
g2

=
b33

S
e
32
s

3
o3
P
S
£¢
v
=3
s

o
T4HC10
RERARRY

o
oN
NI
>
L_>\
o
2

©
e
=
=
s un
= o
©

BT

Aoply | [ auto
232.0.0.11:6789 -

BCH ermors |T| @ p n ﬂ p

e iz 7 ||| - -
FEC 2/3QPSK_LP20 Beep Dsave UDP Record

g‘:é 5 ¥ | C/N must be > 3,10 dB D3 n R 9
¢ CMMER : Ts @@@@mii\ = = Quit
@ Carrier @sn @ Full RFPw 49dBm C/NMERG66dB  Constellations | Bytesrecvd: 2623kb/s  386ms Epett Web

Minitiouner (Kit from BATC or REF) Software Minitioune from F6DZP
Frequency range 143-2450 MHz Supports all symbolrates and modes



DATV-RX for QO-100

Schmalband 144 MHz
739 MHz BNC
F Hochpass Tiefpass
N, [75 | | -
Y 50 A | | M 57y <
650 MHz 150 MHz
3r3,V_ 13y +12V
Schaltregler
14V 595 MHz 8V Eingang
LNB 14/18 V +12V PLL / | sv
|< 18V Schaltregler —ec |::| veo PIC |.IC Schaltregler|
Eingang
) ( ) 10 Mhz
TCXO0
——E 10 Mhz ext. (optional)
SMA
Hochpass Hochpass
75 I I ™~ ™~ 50 [
9‘ 50—/ 1~ P — 57y 75 <
F 650 MHz 1000 MHz F
Downconverter AMSAT-DL Breithand 1340 b

745 MHz

Converts the IF of both polarizations

to conveniant bands:

- 1340 MHz for WB TPX to use Sat-TX SF8008
- 144 MHz for NB TPX to use any 2m (T)RX

OCTAGON SF8008 4K UHD 2160p H.265 HEVC E2
Linux DVB-82X Single Sat Receiver

Sat-TX SF8008 supports symbol rates 250kS and higher



DATV

S MINITIOUNE vO. Sbeta8_9 - Receiver/Analyser DVB-5/52 144 MHz to 2450 MHz - SRmini=32 kS/s - for MiniTicuner/MiniTiouner-Pro

/"SR (kS) Freq (kHz)
00250 10498250
Offset> - (09388889
SR2000 | | 10432500

SR1000 | 10494500

|
|
SR500 | 10494750 |
SR333 | 10496250 |
SR250 | 10496500 |
I

|

|

SR125 | 10497250

v/ PIDs

55 X

\
=

Pid from _ini |
Auto PID

ml
PID Video
pmgan2, |0
00256 |
_____|pr°9“am3 PID audio
program4 | {00257 y
program5b | 8 Mpeg?
I3 H264
program | @ H2%5

Format
(@473 Width: 768

()16/9 Height: 576

O1/1 Audio
SR2000 | 10497750 s s
SR4000 | 10498250 = 8%
ad
Oscar 100 | 8x1am GRAPH
DVB mode FEC DVBS ® Reset | I:]
ODVBS A e
@pves2 2] L)172 pr— Pm;"“'m—J
O Auto m 4 infos = | DVB-S2 |
™ Wide scan |K4lDY - Tv Provider- IK4IDY
™ Low SR — Codec - VH265 + MPA
I ees PAaE DVB-52 Amateur television
@®A 1 (@OFF photo
OB 13v) (OON —
18H) OTS
Audio level &
\I_ Info /
~ == N
oo HEm - F BER
LDPC 52% | 3372 | - . .
FEC 1/2 QPSK_ L35 i Beep Dsave UDP Record
C/N must be > 1,00 dB D1 m p )
=~ y 1 ] : ;
R (- 0000~ || &= = qu
Constellations Bytes recvd: 240 kb/s 257ms 7 ) \Expert Web 1
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NB TX for QO-100

AMSAT—nL Lot

o 0 Phase-4A =R LS Pl
U= S E92 ,“ CoOf : N
R upconverteer 4 La&u _l ﬂ% LO P.C

SJt
. Ji A
I 1 J PSA4-5043+
G=+12dB
hy TCXO
ext. Referenz
o + 70 cm Eingang h 4 13 cm Ausgang
- max. 0.5 W ﬁ : ; | : /-1-\ | : | : max. 100 mW
v
e g|
‘a )
B
.q‘ Abschwdcher SIM-43LH+ PSA4-5043+ SF2124E PSA4-5043+ ADL5324
g G=-26dB G=-7dB G=+10dB Fc = 2442 MHz G=+10dB G=+12dB
. .f—‘* BW = 84 MHz
A G=-3dB

Upconverter AMSAT-DL
70cm input (max 500mWw)
13cm output (max. 100mW)
99€



NB TX for QO-100

- +138VDC
- PTTIN
Power Supply - - SERIAL INTERFACE
Microcontroller o
- STATUS LEDS
OSCAR PHASE 4 UP-CONVERTER FWD Power ~—|
28Y BV BV 33V —| >|—
REV Power -s——
» L] L (21 12111 BN
RX/TX TEMP SWR QUTPUT POWER
DRIVER PA
KLHNE glectronic o
— — 2 — € RFOUT
T
DRIVER MIXER ATT

595
|

Q_

5
<
i

-

Upconverter Kuhne MKU UP 2424 B
2m or 70cm input (max 5W)

13cm output (20W)

10 MHz ref. freq. input

949 €

LO DRIVER

>

PLL

555
|




REW 2 MHz RF Att z0 dB
- Ref Lwvl VBW 2 MH=z
5 dBm SWT 5 m= Unit dBm

: Caution !!
RF Monitor ,max. 500mW

|
I .
BPF Amplifier | | Amplifier Grr) || Output
P RFPAS5208 2.4GHz s

430MHz ) | .
IF 1 | i
Input Mixer LPF en
LO [
RFFC2072 70 i | ]
Default LO Freq
1970.0 MHz .
TCXO 4 .
Optional 1.2V
TCXO 3.3v Power f—— 8-15Vv
SV Start 1.8 GHs= 80 MH=z/ Stop 2.6 CH=

Date: 1.MAR.2015 15:48:00

Control
usB -— 1T9303 i EEPROM

HIDES BU-500 upconverter
2m or 70cm input (max. 10mW)
13cm output (max. 500mWw)
169 US$ / 135€

STOP 2.68@ @ GHz
UB 3.88 MHz ST 11.11 msec



NB TX for QO-100

SG-Labs Transverter TR2300 from LZ5HP

IF=70cm input (max. 5W)
RF=13cm(NF=1.5dB typ., Pout=2W typ.)
Switchable LO including split mode

200€




How much power for SSB via QO-100

Many users use a 80cm dish and approximately 2-4 Watt
DD1US using 300mW with a linear patchfeed in a 1.8m dish

Some are using a long helix-antenna (20-40 turns) and use
approximately 10-20 W

No uplink signal should result in a downlink signal stronger than
the beacons



transmussuon wnll require 100W lnto a 2 4m dish

Power Budget (Watts)
8 MHz |4 MHz |2 MHz |1 MHz |0.5MHz
2.4m 100 50 25 12.5 6.25
1.7m 200 100 50 25 12.5
1.2m 400 200 100 50 25
0.85m 800 400 200 100 50

How much power for DATV via QO-100

Source: BATC



PAs for QO-100

PTT(OPT) GND  +28V
=2 (]
] ®. @ L e B B S et e, )
PTT OPTION
SWITCHING ) - e s
FWD VOLTAGE e ROV T G N @ ® - FWD VOLTAGE
INPUT =7 OUTPUT
INPUT QUTPUT

— REF VOLTAGE P k%5
OUTPUT G, )

. - |
3R =1 3 -
. 5 : 3 P
v & 3 ":‘.‘: v Slas | >
0 I 3 5 aring el . ] B
o : ; e v'-s\ L 1 [
. - ‘ Y. A ] o
= « i B 4l M 45 >
i - W P s = 3 5 [ -
s U e - | ' yegp ¥ . o oeany JALS R
p 3o tarty A faranane i T T e B A b e I
| 2 ) N " t I > - c
¥y - 4

« http://www.ebay.com/bhp/spectrian L] -

SG-Labs 13cm PA LZ5HP . 75W Spectrian Linear RF Amplifier Board
Pout=20W @28V, GpZIGdB « 2.3-2.35 GHz, gain 18dB 24/26V
126 €

« 1.25 Watt Input Power

« Price: 99 SUS on eBay

Surplus amplifiers (e.g. Ebay), mostly ex UMTS with lower
gain & power @2.4 GHz but still useable with low efficiency

WIFI amplifiers for 2.4 GHz
typ. 3dB under spec but
useable (4W ca. 50€)
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SDRs for QO-100

Besides traditional upconverter schemes as described before,
modern SDR TRX provide a cost efficient solution for RX and
TX of both, NB and WB TPX

Only drawback Is that always a PC Is needed

Especially the Lime-SDRs and ADALM Pluto can be used to
transmit NB and DATYV signals directly at 2.4 GHz

They support full duplex operation as needed to satellite
communications
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4x TX outputs
6x RX inputs
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MEGH: LimeSDRs

LimeSDR

The LimeSDR USB and mini can be
used up to 3.6 GHz for RX and TX

#32
DC: 1616
110416SDRs4

LimeSDR-USB LimeSDR-mini



LimeSDR In metal case




LimeSDR with GPIO-board

¥ Sow

Bl ‘ b2l s

“waned °F }‘3;‘_"_: -
£ B & 3

LimeSDR-USB LimeSDR-GPIO board
supported by SDR-Radio software



LimeSDR with LMS8001 companion board

USB 3.0

The LimeSDR companion board
supports frequencies from 5-10 GHz

=
o
€

$

-
Q

b [
e
g‘a

o4 RFRX2_H\ N |

g )

&s‘k.

" )

B RF2_I

MFGH: LimeSDRs
#32
DC: 1616
1104165DRs4

LimeSDR-USB LMS8001 Companion board
HF — 3.6 GHz 5-10 GHz



Adalm Pluto

The Pluto SDR can be used
up to 6 GHz for RX and TX

ADALM Pluto ADALM Pluto open



Ad al m P I uto Drift Transmitter Frequency
24000035

400,003

2400,0025

f /MHz

400,002
2400,0015

2400,001
0 30 60 50 120 150 180 210 240 270 300 330 360 390 420

dt /s

Nice, but: delta f/ Hz/s

-5,000000

-10,000000

-15,000000

df fHz/fs

-20,000000
-25,000000
-50,000000

0 30 60 90 120 150 180 210 240 270 300 330 360D 390 420 450
dt /s

Internal 40 MHz TCXO needs to be replaced
by a better TCXO or by an external reference

ADALM Pluto as a network SDR TRX



Adalm Pluto

GPS ANTENNA

mini GPS ref. clock
400Hz to 810MHz QUTPUT

www.leobodnar.com .

mini USB

)

TX-Antenna

‘
Y X
A0MHz REF in N\

ADALM Pluto in shielded encasing with external 40 MHz reference input



Adalm Pluto

ADALM Pluto in shielded encasing with external 40 MHz reference input



SDR-
Radio

Fullduplex with
automatic tracking
of RX and TX
frequency and mode

PEINTEL-HUC1 - VNC Viewer

=101 ]

— > (OX+] [ Il LimeSDR-USE :: SDR Console v3.0.10 - O >
& -
o Home View Receive Transmit Rec/Playback Favourites Memaries Tools Help w Style ~
= » s ] Mpeaks - ] ¥ | \ A]-: D - RDS || [] Auto center - Digital Decoder
L i T £ T L r
. ) shaded - a9 Mouse-over buttons sae % Satellites
Extra Frequency Options Scale Smoothing _ Signal Colour Resolution Speed Windowing || Timestamp Select . .
Bands Database - Maximum | Histary - - - - - '+ Geostationary Beacon
General Spectrum Waterfall Waterfall Extras Low, High, Zoom More Options...
Receive w X Receivers X Transmit v X
RX 2 ¥O388.879.5 MHz 126 - 2908 HEH TX 4B@89.5 MHz 188 - 31@@ Hz

10.489.748.800EN |

e e e e e e e e e e ]
Line 1 (Virtual Audio Cable) 10439 550

10438750

&

1 3 5 7 8 +28 RE L] +68

|
1

- ,*,Nlll]u\f'\-f'-'...'u--mmﬁ.-ﬂ LAalr s LJ

10429.600

O Zur Suche Text hier eingeben

10.4895.748.800

Sync RX
Sync RX SBY|[USB

Tone Tune e

Microphone: Gain 89, Proc 30

Audio: 98ms

17:06
~ ¥ i) DEU
Tl ) 02.06.2019

]




SDR-
Radio

Locking the receiver
to the PSK beacon
elimininates the drift
of the LNB

PE INTEL-HUC1 - VNC Viewer

- X

a— "\ OX+] [ a LimeSDR-USE :: SDR Console v3.0.10
-
i Home Wiew Receive Transmit Rec/Playback Favourites Memaories Tools Help o Style -
o Peaks - _— -] - RDS Auto center
) ol = h "'_\ " 15 u D Program Options
Shaded 9 Mouse-over bu Display all program options
Extra Frequency Options Scale Smoothing . Signal Colour Resolution Speed Windowing || Timestamp T - B
Bands Database - Maximum | Hjstory - - - - - | s Geostationary Beacon
General Spectrum Waterfall Waterfall Extras Low, High, Zoom More Options...
Receive w X Receivers w X Transmit
RX 2 w9388.879.5 MHz 108 - 2008 HEY TX 48089.5 MHz 188 - 3100 Hz 3

10.489.748.800

Line 1 (Vitual Audio Cable) -

ey S { =

10439.750

IF Display

1: 2 i : 18489.8 MHz

10.489.748.800

Sync RX

Sync RX

Tone Tune

Geostationary Satellite Beacon

10439.793 10439.300

0= | : 3
10459.796

Beacon:

1©.489.802.289

10439.304

Audio: 100ms

17:06
]

02.06.2019

A ¥ di) DEU




SDR-
Radio

Multiple receiver
windows conveniant
to check beacon
levels and own signal

Transmit Audio Scope
and spectrum available

PEINTEL-NUCI - VNC Viewer

D‘_;‘_' _/;‘_ @ U ﬂ m v
o Home View Receive Transmit Rec/Playback
- ! Peaks =
_=| .t i _'_ ﬁ eaks
Shaded
Extra Frequency Options Scale Smoothing ) Signal
Bands Database - Maximum | Histary
General Spectrum
Receive w X Receivers

RX 2 ¥O3BB.879.5 MHz

168 - 2908 HEQ

10.489.700.060

Line 1 {Virtual Audio Cable) -

[ c

IF Display

B0 dBm

50 dBm
100 dBm
110 d8m

120 d8m

10439.70|

o Zur Suche Text hier eingeben

-50 dEm
-90 dBm
-100 dBm
|

-110dEBm - 1

-120 dBm

L
,—-_-'\_,..--.-..J .,.-'"L..-'—-'\,._-».._r\,m.-—ﬂ.__,-.___..} N La\_.,Jl

1 : 18489.55 MHz

10.

-98 dbm

LimeSDR-USE :: 5SDR Console v3.0.10

Favourites Memories Tools Help
¥ aZ N L
N, v \J
Colour Resolution Speed Windowing | Timestamp

Waterfall

Waterfall Extras

|2 :-;9489.79-{?-5.96 MHz | 3 :

489.700.060 -

-128 -188 -88 -6 48 .28
1
2

-

|1

10489.600

'u,,,__)l ILM__,\,M_J \

=10] x|

— O X
2 style -
|:| Auto center
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Out-Door-Unit DD1US

1.8m dish with dualband feed, 300mW enough for a good SSB signal



Out-Door-Unit DD1US
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Out-Door-Unit DD1US
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Out-Door-Unit DD1US

;& 0DU EsHail-2 - 12V Steuerung - DDUS >
Geraet Schalter Schalter Relais-Status

TURFLNA EIN ALS | 12V ausgeschattet
P:GPSDO E AUS [ 12V eingeschaltet
B:l3mPA AUS | 12V ausgeschattet
[ MinTouner AUS [ 12V eingeschatet
Bifrei ALS [ 12V ausgeschaltet
B: Luefter ODU E [ 12V eingeschaltet
7 na EIN ALIS [ 12V ausgeschattet
Bna. EIN AUS | 12V ausgeschaltet

Analogeingang Wert Einheit Digitaleingang Status
12V Netzteil [ 136 Vot ) [ OFFEN
[12vCh.1a2 [ 135 Vol IDigital 2 [ OFFEN
12V Ch.3a4 [ 135 Vol IDigital 3 [ OFFEN

| GESCHLOSSEN

Ping war 1ms / Meue Datenin 0 s 1 » 20
3

Konsole fuer direkte Befehle an das AYR-NET-10-Board
| Befehl Senden Befehlsuebersicht

|12‘u‘ Ch.5&6 | 133 l’u‘u:nh |A|_rf low geklemmt

Daten aus dem Board:

Firmwvare::

_ e ' C: AThega2
AVR Net-10 Unit - =558 NIC: ENC28.60
P ”ln L) o instellungen:
( O ) .. : Im EDaStrdl-llF‘.:g::i.:::.:_:.f:
Control Software St oty iRl

auiT

(DD1US)



QO-100 Logbook DD1US

225
275
462
376
272
269
266

DXCC | Country

SRR )

Nest Malaysia
Wales

The Gambia
Thailand
Switzerland
Spain

Slovenia
Slovak Republic
Scotland

Sardinia

Romania

Republic of South Africa
Qatar

Portugal

Poland

Norway

aM2
GW
C5
HS
HB9
EA
S5
oM
GM
IS
YO
Z5
A7

SP
LA

DXCC | Country

265
263
165
254
146
243
336
114
324
242
239
236
227
224
230
054
052

Northern Ireland
Netherlands
Mauritius
Luxembourg
Lithuania

Italy

Israel

Isle of Man

India

Iceland

Hungary

Greece

France

Finland

Fed. Republic of Germany
European Russia
Estonia

Pfx
GI
PA
388
LX
LY

4z

I4E8

Sv

OH

UA3
ES

DXCC | Country

223
221
503
215
497
214
029
212
108
501
209
027
021
145
206
015

England
Denmark
Czech Republic
Cyprus

Croatia
Corsica
Canary Is.
Bulgaria

Brazil
Bosnia-Herzegovina
Belgium
Belarus
Balearic Is.
Azores

Austria

Asiatic Russia

Pfx

0z
OK
5B
9A

EA8
LZ
PY
19
ON
EU
EAG
Cu
OE
UAS

344 QS0Os, 51 countries (all in SSB)



You will find this presentation and
more information about my setup
on my website

You can find there also a section
called ,Sounds from Space”

with more than 1500 recordings
of various satellites and other
space objects.

A

Apolle 12

(crew: lCha rles

| "Pete" Conrad,

Richard "Dick" -

| F. Gordon, Alan
~.L. "Al" Bean)

Homepage
DD1US

This was the 2" mlssmn of Apollo W lth a landlng on tlle
moon. The rocket was struck twice (36 seconds and 52
seconds after launch) by a lightning. You can hear the

launch campaign including the conver: sation about the

mhtnmu strikes in the first ‘audio recording.

The second audio files documents communication
etween LM (the lunar module with the nickname
"Intr Epld ) and Houston er ound control during the ‘final -

1969—0994 :

Apollo 13

‘aborted third
manned missinn

" to the moon

(crew: James A.
Lovell, Jr., John
L. Swigert, Jr.,

| Fred W. Haise,

i —\\Ie“ Flonller"

his aborted 3™ manned mission to moon ended
‘falmost fatal. Due to an explosion of the oxygen tank
in the service module the mission had to be aborted

and luckily the crew returned safely on April 17® 1970. See |

here a short movie of the damaged service module when.
licking on the picture to the right.

. Listen to the famous words of J. Swigert after the
explosion of the tank: "Houston, we've had a problem

Thank you very much for your attention !


http://www.dd1us.de/

