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\ To find your QTH
Latitude: 33.118576 Longitude: -96.613889 locator, click on your

Elevation: 189 m 7 620 ft .
Locator: EM130C68IL (map, sat, terrain, hybrid) 1 location on the map.

Distance from EM12IL56EI - 94.785 km (56.9 mi) M To find corresponding grid
Bearing ~ 41.71° (reverse bearing ~ 221.71°) square, enter QTH locator

Midpoint - lat: 32.802191 lon: -96.953115 = here:
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40 element slot
20 element per side
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Next, we integrated a C2 model for 10 GHz employing a mixing stage using the RFzero as IF, a DEMI .
Digil.O as LO, and then driving into a W1GHZ LO multiplier board followed by a JCA 2 watt PA. This Society
integrated well but we will add a waveguide filter in front of the PA before permanent deployment. See
Figure 39.
A | B T [+3 ]
: \4 1
c2 | i |
| Mixerr | | Muliplier ' WIGHZ LO Multiplier
1, |Transverter n 2 6 . 00 e 2|
RFzero i |
freg=1/n-fp4 DEMI
i = 1 3 DigiLD Cascaded Amp 3
. umhm:"ms “w:l:lr::.mm qesiCWiCamier |,
A I B I c
Figure 39. C2 Model implementing 10 GHz beacon

2025 MUD - Modern beacon design for mmwave incorporating WSJT-X published in
Conference proceedings Jim McMasters KM5PO & Tom Williams WA1MBA(pdf)



http://www.ntms.org/files/2025MUD/2025%20MUD%20-%20Modern%20beacon%20design%20for%20mmwave%20incorporating%20%20WSJT-X%20Rev%20B.pdf
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http://www.ntms.org/files/2025MUD/2025%20MUD%20-%20Modern%20beacon%20design%20for%20mmwave%20incorporating%20%20WSJT-X%20Rev%20B.pdf
http://www.ntms.org/files/2025MUD/2025%20MUD%20-%20Modern%20beacon%20design%20for%20mmwave%20incorporating%20%20WSJT-X%20Rev%20B.pdf
http://www.ntms.org/files/2025MUD/2025%20MUD%20-%20Modern%20beacon%20design%20for%20mmwave%20incorporating%20%20WSJT-X%20Rev%20B.pdf
http://www.ntms.org/files/2025MUD/2025%20MUD%20-%20Modern%20beacon%20design%20for%20mmwave%20incorporating%20%20WSJT-X%20Rev%20B.pdf

ﬁ My 10 GHz Terrestrial Station &

o 2 ft. dish at 70 ft

* Fed with 80 ft EW63 6.4 to 7.1 GHz
elliptical waveguide

« 1 dB NF receiver in shack
 Flex-6600M IF at 29 MHz

e e



F W5HN/B 10G Beacon EM12il &

 10368.370 MHz GPS locked
 Tune radio to 10368.369 MHz on USB
« CW and ID will be at +1000 Hz

» Q65-60C or D will have its sync pulse at
+1200 Hz

 Must have sufficient flat BW in the IF radio
for best decodes

* In the appendix is a procedure to help

flatten the passband of your IF radio l
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TR A B C D E
Period |Spacing Width| Spacing Width| Spacing Width Spacing Width|Spacing Width
5) (Hz) (Hz) (Hz) (Hz) (Hz)
15 6.67 433 13.33 867 | 26.67 1733 N/A N/A
30 3.33 217 6.67 433 | 13.33 867 | 26.67 1733 N/A
60 1.67 108 3.33 217 6.67 433 | 13.33 867 | 26.67 1733
120 0.75 49 1.50 98 3.00 195 6.00 390 | 12.00 780
300 0.29 19 0.58 38 1.16 75 2.31 150 | 4.63 301

Q65D used on 10 GHz EME because signals are normally smeared due to libration
Q65D also has been used to work 10GHz rainscatter
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* Q65-60C Decodes
« Q65-60D Decodes
* Other interesting observations
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|'° WSIT-X - 6600MW v2.7.0 by K1UT et al. = O X
File  Configurations View Mode Decode Save Tools Help
Single-Period Decodes Average Decodes
.
E — Surprised at how few
1400 -23 0.2 1198 WSHN/B EM12IL q0 1332 -25 0.2 1198 : WSHN/B EMI12IL q0*
1406 -24 0.3 1196 : WSHN/B EM12IL qo 1336 -24 0.2 1198 WSHN/B EM12IL o2 d d S' I
1412 -23 0.2 1199 WSHN/B EM12IL q0 1344 -23 0.2 1198 WSHN/B EM12IL qo4 eCO eS Were Ing e'
1348 -25 0.2 1189 WSHN/B EM12IL qoz
.
1354 -23 0.2 1199 WSHN/B EM12IL qo3 P d d d
1358 -24 0.2 1199 WSHN/B EM12IL qoz erlo eCO eS
1410 -23 0.2 1198 WSHN/B EM12IL qoz
1418 -24 0.2 1198 WSHN/B EM12IL q03
1430 -25 0.2 1199 WSHN/B EM12IL qoe
1436 -26 0.2 1189 WEHN/B EM12IL q03
1444 -26 0.2 1188 WSHN/B EM12TL 04 M tI A
1450 -25 0.2 1201 WSHN/B EM12IL q03 OS Vera e
1546 -25 0.4 1199 WSHN/B EM12IL q0*
1604 -25 0.4 119% WSHN/B EM12IL q09 DeCOdeS
1612 -24 0.4 1189 WSHN/B EM12IL qo4
1620 -25 0.4 1201 WEHN/B EM12IL o4
1624 -25 0.4 1199 WSHN/B EM12IL qoz
1632 -24 0.4 1198 WSHN/B EM12IL qo4
1642 -25 0.4 1199 : WSHN/B EM12IL Q05
1648 -26 0.2 1199 : WSHN/B EMI2IL Qo3
1654 -25 0.4 1201 WSHN/B EM12IL q03
1706 -26 0.4 1201 WSHN/B EM12TL a0é
Log Q50 Stop Monitor Erase Clear Avg Decode Enable Tx Halt Tx Tune B Menus
@ Txeven/ist /
SO d 10,368.369 000 2 , pwr
S I Tx 1199 Hz . = Generate Std Msgs  Mext MNow
7 o - . |f:'_ <WSHNEEWSUA O | Tx1 »
a0 4 FTol 80 > ¥ sibmodec 3 —_— =
FT8 WSHN/B EM121L Rx 1191 Hz $ MaxDrift 25 2 (weE> WilA] @ [ Tx2
60 . .
= Az 222 93km Report -15 - <WSHN/B> W5 e B & 0
= Lookup Add TR 60 s z VWSHN/B <WSLL
MSK ——— N
20 [Jsh @ AutoSeq CQ:None ~ Tx6 VWSHN/B <W5L e
, el 2026 Jun 29 —
.C3. CQWSLUAEMI o
0ds = 18:53:32 CQWAUARMI <
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June 30 Q65-60D Decodes Lyms

File Configurations View Mode Decode Save Tools Help

Switched to Q65-60D the

UIC dB DT Freg Message oIC dB DT Freg Message

1332 -22 0.2 1199 WSHN/B EM1ZIL q0 1322 -24 0.2 1195 : WSHN/B EMIZIL qo* fOIIOW|ng day

1334 -23 0.2 1199 : WSHN/B EM12IL a0 1330 -23 0.2 1199 : WSHN/B EM12IL qo4

1336 -23 0.2 1199 : WSHN/B EM12IL a0

1338 -20 0.2 1199 : WSHN/B EM12IL a0

1340 -20 0.2 1199 : WSHN/B EM12IL a0

1342 -20 0.2 1199 : WSHN/B EM12IL a0 S d t d

1344 -20 0.2 1199 : WSHN/B EM12IL a0 eeme (0] prO uce
1346 -20 0.2 1200 : WSHN/B EM12IL qo0

1348 -21 0.2 1200 WSHN/B EM12IL a0 S I

1350 -20 0.2 1200 : WSHN/B EM12IL a0 n Iany more |ng e

1352 -20 0.2 1200 : WSHN/B EM12IL a0 .

1354 -20 0.2 1200 : WSHN/B EM12IL a0 P d D d th

1356 -20 0.2 1200 : WSHN/B EM12IL a0 erio ecodes an
1358 -1 0.2 1200 : WSHN/B EM12IL a0

1400 -28 0.2 1202 : WsmwE EMZIL a0 Average. However

1402 -18 0.2 1200 : WSHN/B EM12IL a0 ’
1404 -21 0.2 1199 : WSHN/B EM12IL a0 .

405 G5 012 uiss . memwsmu o propagation could have
1408 -18 0.2 1199 : WSHN/B EM12IL a0

1410 -18 0.2 1199 WSHN/B EM12IL =] h d

1412 -18 0.2 1200 : WSHN/B EM12IL qo0 C ange

1414 -18 0.2 1199 : WSHN/B EM12IL a0

1416 -18 0.2 1200 : WSHN/B EM12IL a0

1415 19 O 2 1200 = Wrx'-w B FM1Z2IT e it}

1420 -1 0.2 1199 : WSHN/B EM12IL a0 . .

122 s 0.2 dies: W mwom Signal varied from -22dB

Log QSO Sto Erase Clear Avg Decode Enable Tx Halt Tx Tune @ Menus to 1 8 d B

@ Tx even/ist |C-
> . 10 368 369 DDD Tk 3 - > Generate Std Msgs = MNext Mow 0

[ weeva wauaems O | 1 »
A FTol100 = Y gphmoden & T — =

S wasva - Re 157 Hr 5 maxoftos a  WeBAWSUAs O | Tx2 Most days signal

5 Fra Az:48  1325km Repart -15 . WSBYA WSLUAR-1f O | Tx3 .
L ek Lookup Add TR 80 s : WSBYAWSLWUARRR O | Tx4 appea red to peak INn
20 h : w 6 " " v O 1
S 2026 Jun 30 | strength mid to late
i v 74 CQWSLUAEMIZ  © | Txg
50 dB IT65 14._4.45 ——

morning

|
[ e e s o
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ro WSJT-X - 6600MW - Wide Graph
[ Controls 1000

-18dB |
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-X - va. 7 et al. -
WSIT-X - 6600MW  v2.7.0 KT I O X

File Configurations Wiew Mode Decode Save Tools Help

1500 -1%
1502 -20
1504 -1%

oo i wemv/s mior w dB which is the

119% : WSHN/B EM1Z2IL [=(o]

Single-Period Decodes Average Decodes

UTC dB DT Freq Message UTC dB DT Freg Message
14£0 —49 V.2 1Luw o WonNN/D LIMlZL1l (L7
1428 -18 0.2 1200 : WSHN/B EM12IL [=01)
1430 -17 0.2 1200 : WSHN/B EMI1Z2IL (= (0]
1432 -18 0.5 119% : WSHN/B EM12IL [ (o] .
1434 -18 0.5 118% : WSHN/B EM12IL (= (] N I _1 7 t _20
1436 -18 0.5 1199 : WSHN/B EM12IL g Omlna O
1438 -18 0.5 11%% : WSHN/B EMI1Z2IL (= (] .
1440 -17 0.5 1197 : WSHN/B EMI12IL a0 dB S|gna| Ievel
1442 -1% 0.5 119% : WSHN/B EMI1ZIL (=)
1444 -19 0.5 1199 : WSHN/B EMI1ZIL [ (]
1446 -19 0.5 119% : W5SHN/B EM12IL [=01)
1448 -19 0.5 1199 : WSHN/B EMI1ZIL (= (0] .
1450 -18 0.5 119% : WSHN/B EM12IL [ (o] W k t g I
1452 -1 0.5 118% : WSHN/B EM12IL (= (] ea eS SI na
1454 -18 0.5 1197 : WSHN/B EM12IL g ]
1456 -18 0.5 1200 : WSHN/B EMI2IL a0 deCOded SO far IS -27
1458 -19 0.5 1199 : WSHN/B EMI1ZIL [ (0]

0.5

0.5

0.5

o || s | GEEED - — theoretical noise floor
3cm h .nTxeven;lst E:: Generate Std Msgs = Mext Mow 53 Of the Q65_60 mOdeS

Erase Clear Avg Decode Enable Tx Halt Tx Tune

Tx 1198 Hz -

| [

o <wsHNE>WsLUA (O | Txl » I I

) s ET 0 5 (V] hmaep 3 SEWEWRA O [ Tl without averaging
FTa W5HN/E EM12IL Rx 1197 Hz L MaxDriift 25 & <\ 5HMN/B = W5LUA C] Tx2
0 FT4 Az 222 93km Report -15 = <WSHNB=WsluA (O Tx3
I e TR®0s 3 wep cwsur> O | Tt
» Osh @Autoseq cQiMone ~ [ Ts WSHNB <wslL~ O | TxS
Q65 2026 Jul 03 — -

0

NE- CQ WSLUA EM13 TxG
0 s 15:05:37 Sowauaaws | @ | g

([ Reeeiving T | Q860D 0 47 I 37/60 WD:15m
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Note the wide variation in signal
strength with every WSJT transmission 2

@ WSIT-X - 6600MW - Wide Graph

Controls 10|('_)0

RO

-
b
-
-
3.
o

ATHBae 50 ity S

¢ Start700Hz '3 | Palette  Adjust.. | | (] Flatten @ RefSpec Spec30% =

N Avg 3 + | Scope v~ | Q65_Sync
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@ WSIT-X - 6600MW - Wide Graph

(] Controls

May be due to aircraft scatter or high moisture content — no decodes

WWW.NTMS.ORG 15
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File Settings Profiles Help

X
| O 368.569.000
“+TNF | : T o do " -86dBm
“Band | |l(e|DSP|USB|X/RlT|DAX|
ANT
D,Ispl_a.¥.|| d 'fw\\‘o'f\"\"‘tk\ A "t},\».,'avw\,f\ﬁlr M{\IM r.\}f‘a,rqr,ﬁq\ fN\" AN .J»|NMW WMN Jb /V T \\h{‘.\uﬁ\ i ”‘f ﬁﬁu Wk 5 i

10368366 10368369 10368372

1 0.368.364.230

+TNF T TR
Bana | | © [ DSP | biGu | xR | DAX |

I

i Mippas 'ﬁ'l"l A A L‘.I}‘ {\.J\l"“\|\\‘|1|f-l14‘1'm\.v\ﬂg,h{|'\WM\.;% f!‘u‘l{f‘l '/«\[vn"'J‘m{‘f‘-WW"n,"«l,‘\».f&-

10368366

W5HN/B EM13kf WSHN/B EM12il
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@ WSIT-X - 6600MW - Wide Graph

Controls 1000

Bins/Pixel 2 - Start700Hz = Palette  Adjust... (] Flatten @ Ref Spec Spec30% +

Scope Q65_Sync

WWW.NTMS.ORG 17
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Storm located in EM120s Tops at 24k Society

Odd minute 1000 Hz , even minute 1200 Hz
@ WSIT-X - 6600MW - Wid_e;a_p:_——_

Controls 1000

Bins/Pixel 2 v Start 700 Hz Palette  Adjust... (] Flatten Ref Spec Spec30% +

- Scope Q65_Sync Smooth 1 ~

Signal is 10s of Hz wide due to spreading caused by the storm

WWW.NTMS.ORG 18



F Summary &

* Having a beacon based on the RF Zero
board and using a heterodyne approach to
the various microwave bands is a good
approach

* Allows quantitative data to be obtained
and recorded for future path analysis

| suggest we keep Q65-60D as it will also
be the best mode for rain-scatter work on

10 GHz .
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How to set up and use reference
spectrum
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Notes

e Use a receiver bandwidth suitable for the sub-
mode. If using SDR, set lower audio rolloff to
<=200Hz and upper audio rolloff to >=3kHz.

* Reference spectrum will not get you much
more bandwidth than the original response of

the radio.

e Adequate bandwidth especially needed for
Q65-60E.

A e
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Procedure

Must have Flatten checked
before starting

; E | V] Flatten || Ref3Spec

S R

Click this

t?(gse reference spectru;n é

Point antenna off moon, or tune to a perfectly quiet frequency with no birdies.
Set receiver to how you normally use it (IF bandwidth, gain, passband tuning,
noise blanker [if used, best not to use] etc etc).
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Procedure - contd

[ Erase raference spectrum E Clle thlS
5 Measuﬁreference spectrum Eé

Wait 60s, or more

JL m J_[ rrk:vmtor_J1 Click this

ton monitoring L.__

{7} Flatten [V Ref Spec

[agssme __~)- Select Ref Spec

If any changes are_then made to receiver settings the procedure must be
repeated. It is a good idea to record a new reference spectrum periodically.
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Did it work?

* |t’s a good idea to inspect wave files using a
program such as Audacity, which can show a
spectrum display of your audio passband.

R e
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Advantages of using reference
spectrum

* Under some circumstances, decoding of very
weak signals can be improved.

* Decoded signal to noise ratio accuracy likely to
be improved.

* Allows Echo mode to find weak widely spread
signals.

A e o
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