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Hermes-Lite: agenda

Onderwerpen/agenda:
1. Software Defined Radio vs. Hardware Defined Radio
2. Hermes-Lite: hardware-ontwerp & interfaces
3. SDR software overzicht & demo
4. Naar de knoppen ..
5. CW &SDR
6. S9 of S9+: “Boots” voor de Hermes-Lite
7. Digimodes
8. Build your own station: key ingredients
9. Remote operation

10. Bestellen: hoe/waar?
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Hardware Defined Radio

Antenna
; ; Superheterodyne Receiver Block Diagram Speaker
or
Earphone
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Tuner ‘ Mixer s » Detector | o
’ Amplifier } Amplifier
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= Local
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Hardware Defined Radio
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Hardware Defined Radio
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Software Defined Radio

Digital Sample Digital Sample

Antenna at Intermediate Frequency at baseband
o «
Analogic Signal
at Intermediate Frequencies DDC
RF Tuner |—= ADC |—|Digital] Low-Pass| || pgp
Mixer Filter
Analogic Signal _ T
at RadioFrequencies [J Analogic
Components Digital
O Digital Osc.
Components
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Software Defined Radio #1
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Software Defined Radio #2

SunSDR MB1: €637O

Expert Electronics DUCDOC HFIBMVHF SDR TRANSCEIVER SunSOR-MB1

use

PHONES
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Software Defined Radio #3

4 ) 4 )

Front End Back End

- J N\ J

Hermes-Lite: € 350
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N2ADR
Filter board
USS 52,70

)y Hermes Lite 2 Filters %
Rev ESb9 © 2019 by N2ADR
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Hermes-Lite: A/D-koppelvlak

IOUT_P+

ADC/DAC:

Analog Devices AD9866 aosass  [T—7] . oo
(Kabelmodem IC ....) o | ol LR I
TXEN/SYNC 0TO-T.5dB 0TO-12dB
1. 12bits AD/DA converters —— cix —Qcuour.
' 2M CLK () OSCIN

2. 80I\/I Hz sample rate " wicriiea [ U3 xrat

: oy rasa) | K

: ;‘?muummm,yz = 4 RXEISYNG 12y

§ e AGC5:0] O-S
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Hermes-Lite: RX Front End

e hermeslite.pdf and 6 more pages - Profile 1 - Microsoft Edge

C @ (@D File | CyUsers/Laptop/Downloads/hermeslite.pdf @ f5 =

[ Site-editor  [] Marketing

ROY

5 | of7 Q - 4+ & = ™ Page view AY Read aloud 7 Draw ~ ¥ Highlight ~ & Erase =]
— =
[* 4

DNI DB3 DNI B

IOUT_G+

J7
IOUT_N+ }—20 ®

IOUT_N- |—46 °

J8
I0UT_G-

DNI

1 5
B83110.1uF 180pF |100pF perd

37 |1 DNI
Ba4l I 0.1uF

Optional Hand Wind

. BN43=2402 i i
REFIO |42 BSEHD 1uF i TX Build Options

14Tt U7 Instrument & PA SW: Include FB14,B66,U10,869,871,R54,U11,87
REFADJ |—41 Instrument TX: Include T1,RF1,R53. R52,R62=240hm. Wire DB2.1
RED PA TX: Wire DB2.1/DB20.1, DB2.4/DB23.1. Exclude Inst&PA SW,

Termination is in two sections so power output to PA and instrt

35 . . . .
AVDD_2
ons [Cso Iea IBBI - Ice Ics I Total termination for instrument TX designed to be 24 Ohms on

. .lurl- WP AT TR Sl RX Build Options

Nefanlt i« PATRRY and RF3 rnnnerted tn R¥X rhain
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Hermes-Lite: RX Front End @

T

AD9866 Analog Input

I == %;221

0TOGAB | -6 TO 18dB | -6 TO 24dB
7 B 6 7 | A=1dB | A=6dB 7\|\ﬁnEdB

|

22

Regelbereik: 60dB
(-12dB tot +48dB)
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‘Hermes-Lite: TX ”Erontf’ Enql

Build Oplans S
Any or all camponents may be ewcluded if PA is unused.
S07T-89 or TO-220 LOMOS supported on main circuit board

TO-220 mounts ba side of enclosure
S07T-89 dissipates heat to PCB and side of enclosure

Build Options

Mo anboard TR relug installed by assembly house
On board TR: Hand install K2
Extermal TR: Install J14 or wire from K2 pin 8 ko |

Deafult build uses 2 AFTOSMSOOS mounted on main board, 110mA bilas

FLO-1.5 and alternate SOT-8% su?dpnrted by adapter board
Adapter board disslpates heat to slde of enclosure

RO1SHVFL Build Option “IT i
L33.L3% = &.7 Okm |uz In::-l. Em!cm!t:-? :

EO2 BO9 = 500 Okm
T3 = BNG1-202 4T Pri, 24327 See S R S S

- 200 miA bias -
BHI
g7
s fuiaf

Add attenuation with R97.R98.RSE R100 fLeF RET] o | e
if PA s owerdriven —

W3 | s
5 |
DA Expected User Install for Stat
il lll:lDlII.DI.IEI.ﬂ?lIII:LI-l m
q Either K2 or JL4 equivalent s
“'“'—F‘L“’?'Er hit 7 L RF2 If no companlon card
*  Hand Wind

BEZ152ALKE0 or BNGS-202
» &T Secondary, 1+1T Primary
ciwi ”“. BH43-1502
e BT Secondary, 2+2T Primary
BE215285X30 runs hot, use Z244WG PTFESFEP Wire Internal FTT
May graund INTTR di
depending on firmwa
21 cm wire required - Pullup te 3.3V tap K
EHi —— May pullup to 2B i
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Hermes-Lite: PA (5 Watt)
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Hermes-Lite: PA koeling @
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Hermes Lite 2 Filters
by N2ADR™

02/13/2021

Hermes-Lite: N2ADR filter board

tFilterDut'[

Rx HPF {qii'}ﬂ"

GND

GHD

CIlDﬂﬂ
160 m

GND
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Hermes-Lite: “Gateware”

FPGA

“Gateware”: de software in de FPGA
JAf fabriek versie 70p0

ITe flashen m.b.v. Quisk&SparkSDR
JAItijd fall back mogelijk!

T S § 4
— B 4
b e ™l .
, M b ] ‘V‘
- - -

=T
) “ i

ot
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Hermes-Lite based SDR

- Front End - - Back End -

— — —

1/Q

samples

[5]=

Commands:

Frequency

Sample rate OpenHPSDR
protocol

UTP/10Mb/100Mb/1Gb
Ethernet
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SDR software

m Raspberry Pi MacOS(/Linux)

Thetis piHPSDR piHPSDR
PowerSDR Quisk? SparkSDR
SDR Console LinHPSDR? LinHPSDR
SDR# GNU Radio
GNU Radio Quisk?
Quisk
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SDR software: piHPSDR #1

piHPSDRA by John Melton glordnlyt
build: 2020-11-05 v1.2.3 includes PURESIGMAL MIDI LOCALCW
£ 2006 A5 ZOLT R ™
Christoph van Willen,  armaci ite V2 (Protocol 1 v7.0) 192.168.2.250 (00:1C:C0:A2:13:DD) on end: Start
DL1YCF
Discover Protocols ImportMIDI
Use new TGP Addr: 182.168.2.4 Exit
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SDR software: piHPSDR #2

[ ] @ piHPSDR: HermesLite V2 (Protocol 1v7.0)) 192.168.2.250 (00:1C:C0:A2:13:0D) on end
LSBE 2.4k RIT: 0Hz i XIT: OHz Step 25Hz VOX
p . ?;j'__ft_?_ﬂ
|

VFO A: 3.625000 BUP N e

360

Zoom x1 PS MNE MR ANF SMB AGC MED CMPR 3 EQ CTUN CAT DIV 55 dflim
3.810 3.815 3.620 3.625 4,635 3.640

-60 dBm 22,4C  0OmA
-80 dBm

-100 dBmnG

-120 dBm

-140 dBm.

AF: AGG: AX-GAIN:
Mic: Drrive: 5-:] uekch:
Mox Band BStack Mode Filter Moise AGC

Function
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SDR software: piHPSDR #3

LSB 2.4k RIT: OHz ol Step 25Hz VOX
. T
VFO A: 3.625000
Zoom X1 PS5 MEBE MR ANF SNE AGC MED CMPR 3 EQ CTUN CAT DIV
3.610 3.615 3.620
-60 dBm 224C OmA
-80 dBm -
pIHPSDR - Menu
-100 dBmxG
Exit piHPSDR
-120 dBm
-140 dBm =
Ant Display
Equalizer WOX
RIGCTL
AGC: AX-GAIN:
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LSB 2.7k RIT: -20Hz XIT: 0Hz Steap 100Hz Mic Lavel

VFO A: 3.692000

Zoom x1 -850 dBm

3.470 34875 3.710
-0 dBm 207C 0O MAX Power 10W -

-80 dBm _
BG s Calibrate | Watt Meter Calibrate

-100 dE-!“."‘I- .
[0 136kHz 530 - + 30
| 47201z 530 20
53.0 17
1.0 15
53.0 12
53.0 10

'WMEMH‘ Y B

-140 dBm

OX Band AGC Function
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LSB 2.7k

-
LO00mM X

3 E70
3.0/0

50 dBm

-80 dE

Close

Receivers:

, .| Split Duplex SAT Off - Mute RX when TX
RX Gain Calibration: 14 - + HL2 PA enable

A
Mox Band BStack Mode Filter MNoise

02/13/2021

E®S

RIT: -28Hz Split XIT: 0Hz
BUP
ANF SNE AGC MED CMPR 3

3.685

PS NB NR
3.475 3.680
20.7C 0OmA

piHP

Other
Filter

Region:
Sample Rate:
* 48000 NON
96000
192000
384000

5 E60

. L

Step 100Hz

CTUN C
3.605

EG

SDR - Radio

RIT(XIT) step (Hz):
s ] C|:|

Board:
10(100)

100(1000)

CHARLY25

) N2ADR
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Mic Level

-85 dBm

T,

VFO Encoder Divisor: £

+
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Swap IQ
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Function
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-850 dBm

LSB 2.7k

VFO A: 3.630000

HME NR

Zoom x1

3.810

-80 dBm

BG

.100 den
00 a3

jI ﬂt*'E- Ay u f ‘..1'-..--___

-140 dBm

PS
3.615

20.7C 0OmA

AF
=
Mic
1Irg.:{

E®S

ANF SNE AGC MED CMPR 3 EQ CTUN CAT DIV
3.820 3.825 3630 3.435 3.645

st XIT:0Hz

Step 100Hz VOX Mic Levesl

02 dBm Menu

« | ocal Audio Qutput

plughw:1,0 USB Audio Device -

AGC RX-GAIN
| E—— [
Drive: . Squelch
| =C Function

BStack Mode Filter loise AGC

RF-SEMINAR 2020




SDR software: piHPSDR demo @
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piHPSDR “naar de knoppen”

~

Hercules
DJControl
Compact

)

02/13/2021 @@@ RF-SEMINAR 2020 28



piHPSDR “naar de knoppen” @

‘ Mic-gain
| : RIT

AF Gain

[ VFO_A<>VFO_B

Bandwdtﬂ Mode
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Hermes-Lite & CW @

/" 3.5mm 3-pins:
= GND
= PTT
= CW J

Lite
KEY

CLZ CiL1 PIF | ,
> Straight key support only!

(,5 {,\ - ~ . No side tone in Front End
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pHPSDR by John Melton gDor/nblyt

2021-01-16 v1 2 3 includes G PURESIGNAL MID! LOCALCW

Discovery

Lm0 s
oave

HermesLite V2 {Protocol 1 v/.0) 192.168.2.250 (00:1C:C0:A2:13:00) on ethO:

CW

CWL GFID v CWLR Enable Ne Contrelles v Discover Protocols
CWR GFIO: v CWLA active-low =
Configure GPIC Use new TCP Adde 10.10.10.10

SideTor= GFIO Enanle
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(i

remote” operation (LAN)

Keuk inde
euken VOOI’.!I’\ € Shack, achter in de
boerderij boerderij (KOUD!!)

 (warmgerelg)
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“remote” operation (LAN

HOME-
CINEMA

| ety
;| o
| vpmetmTt

pHILIPS
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“Boots” voor de Hermes-Lite @

Pure Signal \ |
(Optional) i

n
-

]
.” K - ﬂ

%
! b |
:\\

DB15 (PA-interface)

PA_KEY DOWN
(<28V, <100mA)

TX: Pout = 17dBm (max)

TX/RX: Pout = 37dBm (max)
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“2nd hand Boots”

Rohde&Schwarz VK-213
50mWatt + 33dB => 100Watt
(www.vebeg.de)
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“new Boots” #1

QRP-Labs 10W HF Linear PA
50mWatt + 26dB => 20Watt
(USS26, no LPF...)
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“new Boots” #2

Hardrock-50 Linear PA
5Watt + ~10dB => 50Watt
(USS299)
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Hermes-Lite / Boots / Key Down

NUD3124, SZNUD3124

Drain (3) ©

Automotive Inductive Load
Driver

This micro—integrated part provides a single component solution to
switch inductive loads such as relays, solenoids, and small DC motors
without the need of a free—wheeling diode. It accepts logic level o
inputs, thus allowing it to be driven by a large variety of devices Source (2) 6
including logic gates, inverters, and microcontrollers.

]
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ermes-Lite / Boots / Pure Signal

From PA

To RF3
R2

02/13/2021

LSB 2.4k

Step 100Hz Mic Level

L6 W ALC:-3,2dB
Zoom x3 PS CTUN C

0:1
42,5C 896mA

40 dBm

[ XX ]

piIHPSDR - Pure Signal
Close

Enable PS Two Tone Auto Attenuate OFF Restart MON
PS FeedBk ANT: O Internal EXT1 ByPass
Feedback Lvi Correcting
feedbk 154 cor.cnt 432 sin.chk 0
dg.cnt 0 status RESET
GetPk 0,000 SetPk 0,230 TXATT 1

RF-SEMINAR 2020

LSB 2.4k

Zoom x3

Step 100Hz

Close

EnablePS | TwoTone

PIHPSDR - Pure Signal

£ Auto Attenuate OFF Restart MON
PS FeedBk ANT: o Internal EXT1 ByPass
Feedback Lvi Correcting
feedbk 154 cor.cnt 414 sin.chk
dg.cnt o status CALC
GetPk 0,234 SetPk 0,230 TXATT
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WSIT-X
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K

File Configurations

uTc dB DT Freq
084900 -17 -8.7 1579
084900 -5 0.6 1501 ~
- 18 0.3
15 0.3 1034 ~
-16 0.3 1646 ~
-0.3 1168 ~
49w 0.5
884300 g.5 2008 ~
884900 -

CQ only

aom |- @

477 ~

224 ~

View Mode Decode

Band Activity
Message

~ CQ DG1YFV JO31

EA3RO EA4ZI IM78
VK2BQW LB2TG JP33
CO7QC DG9SDN J0O52
TF5B ON3VIC J028
HALBF UX2HB KN79
JALDCK HC1HC -13
GOOOR LA4HK 1059
DL2NAU ONGPRO 73

7.074 000

piHPSDR & Digimodes

piHPSDR: HermesLite... [ |WSJT-X - Wide Graph [~ JWSJTX

Erase

Tx even/1st

Tx 1470 Hz |2

A v

Rx 1500 Hz =

Report-15

+ Auto Seq

80 DX Call DX Grid
60
i Lookup Add
20
0 2021 Feb 10
70 dB 08:49:26
| Receiving [ F18

4| ©83545 -13

utc dB DT

0683715 -19
083745 -20
084245 -15
084345 -18
084400 -12
084845 -18
084900 -5

SR cEEmE ©

3
3
3
3
4
6
4
6

v2.22

Freg

1501 ~
1501
1501
1501
1501
1501 ~
1502 ~
1501 ~

[N

=
Hold Tx Freq <

! Call 1st

CO PA3FUN J0O22 . Tx6

by K.

Rx Frequency
Message

GMGZAK PD2WL J022
CQ PD2WL J022

CQ PD2WL J022

CQ PD2WL J022

CQ PD2wWL J022
MSWNS EA4ZI -21
CQ PD2WL J022
EA3RO EA4ZT IM78

Halt Tx Tune I Menus

Generate Std Msgs Next Now R

11/15 WD:0m

DIGU 3.0k

VFC A

Locked Zo.

RIT:-20Hz

7.065

AGC.

Drive:

BStack

XIT: 0Hz

PS NB NR ANF SNB AGC MED CMPR 3

7.070

Mode

——

VOX

EQ CTUN CAT DIV

7.080

RX-GAIN:

Squelch:

Noise

—

+ Control

Bins/Pixel 2

Start 0 Hz
N Avg 5

Palette

Default

Adjust «' Flatten Ref Spec  ee——

- | | Cumulative | ——

RF-SEMINAR 2020

Mic Levsl

-65 dBm

Rig
Control!

Virtual
Audio
Cable
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HL2-station ingredients ...

E®S

L 4
/0 ® ) °

SD-card met:

OS (Raspbian)
piHPSDR
WSIJT-X

Mumble (client)

VNC

:

py

RF-SEMINAR 2020
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KEY
A
RUN T 75 159 DC L2 cu ey
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Remote Operation (Internet)

Thuis S9+ storing? Geen plek voor een
antenne? Werk remote!

Remote station (< €400!):
" Hermes-Lite

T s = Raspberry Pi (headless)

. " Lin. Amplifier (opt.)
Thuis: = Antenne tuner (opt.)
PC/Mac/Raspberry Pi = IP camera (opt.)
Headset = Antenne!
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Bestellen: hoe/waar?

{&} Hermes Lite 2 | Makerfabs Open X | ==

= O X

= @ Q& o

H
L
o

< C w () https://www.makerfabs.com/hermes-lite-2.html|
29 Site-editor [] Marketing

@ Wish List (0) $= Order History 2 login < Register

Q Search our entire store... 0 item(s) - $0.00 Q

L4 » Makerfabs

a3 MAKER FABS OPEN HARDWARE MODULES COMPONENTS 3D PRINTER & ROBO WIKI

Home » Open Hardware » Others » Hermes Lite 2

Hermes Lite 2

Product Code: Hermes Lite Views: 48917

Availability: In Stock

$225.70
-

@ Add to Wish List & Compare this Pﬁd% o O

2 reviews / Write a review Leave a message A 5

45
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Hermes-Lite: Pointers of Interest

(JHermes-Lite website: www.hermeslite.com

LIHermes-Lite Google group: https://groups.google.com/g/hermes-lite?pli=1

UHermes-Lite Wiki: https://github.com/softerhardware/Hermes-Lite2/wiki
U piHPSDR: https://github.com/dI1ycf/pihpsdr
LICW (midi) interface: http://dl1ycf.darc.de/midicw.htm

ULeverancier: https://www.makerfabs.com/hermes-lite-2.html

Pure Signal: http://dl1ycf.darc.de/hl2.htm

LUpdating Gateware: https://github.com/softerhardware/Hermes-Lite2/wiki/Updating-Gateware

(IMumble audio: https://www.mumble.info/

(JRealVNC: https://www.realvnhc.com/en/

(Understanding dBs: https://www.ab4oj.com/test/docs/rs db.pdf

LA new look at SDR-testing: https://www.ab4oj.com/sdr/sdrtest2.pdf

(J(AD/DA)Bit-to-dB conversion: https://hbfs.wordpress.com/2008/12/09/deriving-the-1-bit-6-db-rule-of-thumb/

(JOpenHPSDR, High Performance Software Defined Radio: http://openhpsdr.org/
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https://hbfs.wordpress.com/2008/12/09/deriving-the-1-bit-6-db-rule-of-thumb/
http://openhpsdr.org/

Verantwoording @

1. De afbeeldingen/illustraties, gebruikt in sheets 7, 8, 18, 28, 29, 44 en 45 zijn
afkomstig van openbare bronnen van waarop mogelijk copyright en/of
andere rechten berusten. De overige afbeeldingen in deze presentatie zijn

privé opnames.

2. De in deze presentatie opgenomen teksten geven mijn privé mening over
het bedoelde onderwerp weer. Hieruit mag zonder mijn schriftelijke
toestemming NIET geciteerd worden.

3. lk verklaar géén financiéle en/of anderzins belangen te hebben bij de in
deze presentatie vermelde merken/organisaties.

Nieuwe Niedorp, 14 februari 2021
Christiaan Roselaar PA3SFUN
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