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openHPSDR
. Started in 2005
« Includes interested hams world-wide
e Primary motivator: Phil Harman VK6PH
« Hardware and Software
"« TAPR has provided seed money, storefront

» Apache Labs

» Each unit covers 10 kHz through 55 MHz
— Perfect for IF radio for VHF/UHF/Mlcrowave work




OpenHPSDR Hardware

Altas

Communication
QOzy. Magister, Metis

Transmitter
Penelope
Pennylane

USE or Ethernet

Power Amplifier
Pennywhistle
Munin

]

Filters
Alex TX

-

Time standard
Excalibur

GPS/0Oven Crystal

Power Supply
LPU
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+13.8v DC in
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Mercury Direct DownConversion
- (DDC) Receiver
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Penelope / Pennylane
Direct UpConversion (DUC)
Transmitter
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‘Metis
- Ethernet Interface
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Excalibur
z Frequency Reference




‘Pandora ( cover removed)




‘OpenHPSDR specifications
. Blocklng Dynamic Range: no detectable gain
- compression below ADC overload
* Dynamic Range 125 dB
| » Image Rejection > 110 dB
o Full Duplex

* Transmitter two-tone 3rd order IMD -50 dBc @
400 mW output

« 500 mW RF output on 160 — 10 m amateur ;
bands, 350 mWon 6 m |

. Noise Floor -135 dBm in 500 Hz



- Specifications Continued

-Sweven user-configurable open collector outputs
« Separate open collector PTT connection |

» Stereo outputs at line level and headphone
level

~* Low phase noise master clock (-140 dBc/Hz @
-1 kHz at 14 MHz) |



OpenHPSDR — Next Generation
: Hermes S
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- Hermes Specifications
» Same as Mercury / Penelope or Pennylane
~combination

- Blocking Dynamic Range: no detectable gain
compression below ADC overload

- Dynamic Range 125 dB
- - Image Rejection > 110 dB
— Full Duplex

s Transmitter two-tone 3rd order IMD -50 dBc @ 400'
~ mW output

AN 500 mW RF output on 160 — 10 m amateur bands
350 mW on 6 m

- Noise Floor - -135dBm in 500 Hz



~ HermesVNA
0-55+ MHz Sy
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- Hermes VNA
Dummy Load SWR/ RL

@ Ham VNA 1.1 - O
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~ Hermes VNA
23 year old 14 AvQ SWR / RL
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© HermesVNA
14AVQ Smith Chart
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- Apache Labs
< apache-labs.com

' “Abhi”, Abhishek Arunoday Prakash
- Did the PCB Design for Hermes
Based in India

Extremely good customer support

Product line includes

- Hermes $895
* < ANAN Series $995 to $4289
- Angelia $1495

- PCBs for Hermes, Angelia, Enclosures



ANAN-10
US$ 1679.00

EP3C40

Yes (limited by FPGA LEs)

AM,FM,RTTY,
D%ITE’L A

(limited only by the
application suh{wa re)

Seven User-Configurable
Open-collector outputs

Four user- configurable
12 bit buffered Analogue
inputs

10Khz- 55Mhz VNA

Extruded Aluminum
Rugged Housing

SPECIFICATIONS & HIGHLIGHTS

ANAN-100
US$ 2489.00

Yes (limited by FPGA LEs)

AM,FM RTTY,CW,LSB,USB,
DIGITA] =

(limited only by the
application software)

Seven User-Configurable
Open-collector outputs

Four user- configurable
12 bit buffered Analogue
inputs

10Khz - 55Mhz VNA

Customized Rugged Rack
Mount Style Housing

ANAN-100D
US$3489

Extensive, including
optional Soft Core

AM,FM
nl(,’rTA'LRm’cmSB’USB’

(limited only by the
application software)

Seven User-Configurable
Open-collector outputs

Four user- configurable
12 bit buffered Analogue
inputs

10Khz - 55Mhz VNA

Customized Rugged Rack
Mount Style Housing

ANAN-200D
Uss$4289

Extensive, includi
optional Soft Cureng

AM,F
sgpgETiou s

(limited only the
application re)

Seven User-Configurable
Open-collector outputs

Four user- con ble
12 bit buffered Analogue
inputs

10Khz - 55Mhz VNA

Customized Ru Rack
Mount Style Huﬁ'iaﬁg




RECEIVER

Architecture

Number of ADC'S

Number of Receivers**

ADC Resolution

Frequency Coverage

Dynamic Range

Diversity Reception

MDS @ 14.2MHz (500Hz Bandwidth)
Preamplifier

Attenuator

Spurious and Image rejection
Audio Amplifier

TRANSMITTER

Architecture
Number of DAC's
RF Qutput
Coverage

Modes

Modulation

rrier & Unwanted Sideband
uppression

Harmonic Suppression

IMD3 @ 100W PEP
With Adaptive Predistortion enabled

Direct Down Conversion Direct Down Conversion Direct Down Conversion Direct Down Conversion
1 1 p. 2

4 4 7 7

16 BIT 16 BIT 16 BIT 16 BIT

10 KHz- 55 MHz 10 KHz- 55 MHz 10 KHz- 55 MHz 10 KHz 55 MHz
125dBm 125dBm 125dBm 125dBm

No No Yes Yes

-138 dBm -138 dBm -138dBm -138dBm

20 dB 20dB + LNA for 6M 20dB + LNA for6M 20dB + LNA for 6M
Software selectable 31dB Software selectable 31dB Software selectable 31dB Software selectable 31dB
in 1dB steps in 1dB steps in 1dB steps in 1dB steps

Greater than 100 dB Greater than 100 dB Greater than 100 dB Greater than 100 dB
IW @80 1IW @ 80 1IW@ 80 IW@ 80

Direct Up Conversion

Direct Up Conversion

Direct Up Conversion

Direct Up Conversion

1

1

1

1

1-10W

1-100W

1-100W

1-100W

160M-6M

160M-6M

160M-6M

160M-6M

AM,FM,RTTY,CW,LSB,USB,
DIGITAL

(limited only by the
application software)

AM FM,RTTY,CW,LSB,USB,
DIGITAL

(limited only by the
application software)

AM,FM,RTTY,CW,LSB,USE,
DIGITAL

(limited only by the
application software)

AM,FM,RTTY,CW,LSB,USB,
DIGITAL

(limited only by the
application ware)

Digital Low Level Digital Low Level Digital Low Level Digital Low Level
Greater than-90dbc Greater than-90dbc Greater than -90dbc Greater than -90dbc
Greater than 50dB(HF) Greater than 50dB(HF) Greater than 50dB(HF) Greater than 50dB(HF)
Greater than 60dB(VHF) Greater than 60dB(VHF) Greater than 60dB(VHF) Greater than 60dB({VHF)

Better than -45dB on all
Bands (160M - 6M)

Better than -45dB on all
Bands (160M - 6M)

Betterthan -45dB on all
Bands (160M - 6M)

Better than -45dB on all
Bands (160M - 6M)

Specifications subject to change, copyright 2014 - Apache Labs Pvt Ltd.




ANAN-10E
. Similar to the ANAN 10 except:

- 1. The ANAN-10E uses a 14 bit ADC while the
ANAN-10 uses a 16 bit ADC

- 2. The ANAN-10E uses an EP3C25 FPGA while the
ANAN-10 uses a larger EP3C40 |

- 3. The ANAN-10E supports 2 receivers while the
ANAN-10 supports 7 receivers

- $995.00
- Now available for pre-order



- Angelia Transceiver
- Dual Coherent Receivers
,DQaI Phase Synchronous LTC2208 16 Bit ADCs |
1/2 W Ultra Linear Amplifier (250mW on 6M)
Large 115K (EP4CE115) Cyclone IV FPGA

Supports 7 High performance Independent Receivers on a
single ADC

Supports 2 Coherent Receivers using independent
ADCs/antennas for beam forming/diversity

FPGA has enough space to add on multiple soft core
‘processors for standalone operation

Onboard 128MB Flash
Onboard 32Mbit Synchronous RAM
$1495 |



ANAN 100/100D/200D Rear Panel

13.8v DC Rx2 ANT3 ANTZ2 ANT1 BYPASS EXT2 XVTR Rx EXT1

13.8v OC

i

6 6

HUTR TH 10M[lz IN PTT DUT

Ground Lug XVTR Tx PTT Out Accessory Port

External 10Mhz Reference
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~ W3SZ SDR Controller

* First version used 6 .

e JavaVNG Radio Manager | | TCP Server

~Instances of VNC — o || S0,
La rge Ethern et o WNe use Top e

I I ] | I
WI t Receive Parallax Propeller- Paraliax Propeller|  [Mic
i I ot
ol Hardwar it ey

- — Needed Dual | T J f
Quadcore Mac Pro
with Gigabit NIC

IIIIIIIII

« Consisted of multiple =T
homebrew software .
pie’ces oH 2 e i [Pl
computers




~ W3SZ SDR Controller

» Goals

- Reduce Ethernet
Bandwidth

— One program on one
computer

- Maintain all features
of original version

Mic
Footpedals
CW Key

Receive Parallax Propeller- Parallax Propeler-
Audio fg Baszed Audio Based Input T
ot Contral I:ardware Cantral I-lal'dwal'e
]
A & & &
Indivicual
SDRs
 Sharp 50OR Server
rFy
UoP
C Sharp
SDE Controller
CAT via
wirtual
GO part
b
MIFTI e 4 e
. N IVIM Keyer
Bandswitch ‘ a1l Min ey
M1kt Logger Computer




~ W3SZ SDR Controller

. Separate Full-time » Automatic Switching of:
- Bandscopes for - Microphone ‘
Oz - CW Key / Keyer
- 144 MHz _
~ 222 MHz — 2 Footswitches
- 432 MHz - Receive Audio |
Rl channels for 2 radios
~ 1296 MHz ;
- 2,3,5,10,24 GHz - 2,3,5,10,24 GHz
2 - HF transverters to
» Full integration with microwave |F radio

N1MM Plus



~ W3SZ SDR Controller

First version used multiple instances of
PowerSDR



Hardware Equivalent of PoWerSDR




"

BY
e-S4Y-49
AE



- W3SZ SDR Controller
-Néw version uses KISS Konsole as base

- KISS Konsole was originally written by Phil |
Harman, VK6PH, “as a straightforward program that
will allow beginners to get their feet wet. KK is |
iIntended as a learning experience and not as a
competitor or replacement for any existing code”

-~ KKis well documented
- - Like PowerSDR, KK is written in C# (C Sharp)

- KK'is much less likely to blow up when modlfled '
than is PowerSDR ~

- KK was extenswely reworked for thls prOJect



Modlflcatlons to KISS Konsole

-Split into Server and Client-

» Server

Add Adjustable FFT Size for
spectrum / waterfall (4096-
524288)

Add Wisdom FFT
optimization

Send Spectrum/waterfall
data to client

Receive radio commands
from client

- Add receive audio available

at computer

e Client

Receive spectrum / waterfall
data from servers, '
constantly display 7
bandscopes

Send radio commands to (7)
server/radio combinations

Interface with N1MM Plus,
appearing as Kenwood TS-
2000 covering 50 MHz |
through 24 GHz

Switch CW key/keyer,
microphone, 2 radio audio
channels, 2 footswitches to

appropriate radios



Server and Cllent
addltlonal modifications common to both

: Add CW sidetone
« Add spectrum & waterfall zoom

* Add multiple waterfall palettes
« Add frequency adjustment by up/down arrows

« Add key-adjustable step size for frequency
~ adjustment

* Add key-adjustable mode selection

- Last 3 above so that ShuttlePro can be used to
control these parameters



W35Z SDR Server

7

A

1

=
(3]
=
~- -
L
al
[}
- =
-
=
L
=
[t
|
=l -
E E E E B =
[ui] fu] fui] [ui uil fui]
) ™ ™ ™ = ™
Law] L [aw] Ln [ [aw]
W] L V] X] [t oo




MM-DD HH:MM

=10l x|

a Call

Freq snt

[This Log has no QSOs]

Grid

Pts

Rev

L

| —
T L O e e e R Sy

432290.61 CW T5-2000

Fle  Edi  View Tools  Config

=1zl

window  Help

FudPur  RevPur ow  PH S (=7 G
Low ] o el
Vel .—J— 5 5
m =
' [ C R &8P [1a o
L o L L] 125 1zm @@
i Mox | Gan Mic Gain f 70em  F1CQ? | F2Exch | F3Tu |F4w351 FS His Call | FE Repest
1000 Frog M fp——— 3Eom  3Eom FTFN20 | F8 Agn? | Fanr? | Fi0 Call? Fi1 | F12Wipe
Filter Width
I et 0 de 23m 23om Ese: Stop |vmpe | Logt | Edit | wark | Stare | Spat | GRI
™ B2 MR T anF Gate [~ p——— Heading appears here when enabled.
Wi (o Call history UserText appaars hare when
| Eec Mode [Cwl Setup No Antenna Defined Mo Score:
B & 5 I J Bandscops I Fiter [
Z_zooM out ZOOM IN — 4GC [Long -
= % gicpSie[iHe v
ﬂ NEE
Flo Edt Vew Tools Corfig Window Help
FievPur v PH Sit L G
o) o

Yol ._J—

e . Z CoRun & se [0 o

" Dive ——f—— [

1.25m
it Vo e Hic G | Toem 7oem  Ficar | F2een | Fstu | Pawasz | Fswiscon | roRepeat
oo Poo 0 f———— | @m asm  rrenao | reasn | rawe [ Focarr [ Pt [ Fi2wee
Fiter Wickh
it e I 2%om - 23cm esooston | vive | Lot | En | wanc | se | som | omz
™ B2 T MR T anF Gate [ p— Heading appears here when enabled.
e . Call history UserText appears here when
BerEh Mode [CwU = Setup Mo Antenna Defined Mo Sars
OB 25 | J Bandscops [ Fiter [~
J_zoaMout Z00MIN — AGC [User =
= [ Step Siee[TkHz v

w352 Multi SDR Controller

LFoot | [ RFoot | [ Mic Key Audio T [~ Audio 2 Mute | Mute
[Mam C 5 Co1a (a3 (o3 (o Coe% 2[4 CoMsw O 5wl COG cas e » @ » J C u r
‘ALIX ©HF C 50 C 144 & 22 C 43 a1 1295 € 2304 € M C 50 C 106 C G ‘ » o » o C “ Audio] Audio2 Setup

| & cCortral Pare!

| 141 432290,61 C T5-2000 | K 222064 .24 CW T5-2000 | [T w352 Multi SDR Contr...

| 3 tseczduosic

Bsent| | HELDODEE N

15-2000

43229061 e

RIT 000 XT CA

000

152000
222064.24
RIT 000 XT CW

432297 —

432288 —

222056 —
222057 —
222058 —
222059 —

222060 —

222082 —
222083 —
222084 —

L
222085 —
222066 —
222067 —
222085 —
222089 —
222070
222071 —
222072

222073 —

AROWSHE s



' B

FudPhar RexvPar

Yol - |—
; ' Drive '—J—lﬁ

i F o MicGain = p———
- 1100 Proc [~ f—r
I~ NEl F|IterW'|dth—J ID_ a8
I nez T MR T aNF Gate [T f———
r Freamp ¥ Sidetone
Z00M ; Squeleh Mode [Cwl = Setup
i 7 s 605

Bandzcope ™ Fiter

1
— 200K OUT ZO0M IN o AGC IUser vI
Z I-85 Step Size |10Hz vl




Client

W35Z Multi SDR Controller = |
L Foot R Foot Mic Key Audio 1 Audio 2 Mute Mute
MAIN (® HF O 50 O 144 O O 432 O 903 O129% O=znM Ou%s Os% O 106 O 246 ® O ® O ® (@] O O
AUX (O HF O 50 O 144 O 222 O 432 O 903 O Oz  Ous Os5%0 O 106 O 246 @] @® @] ® O ® Audio 1 Audio2  Setup

o Setup = = a) Setup = =

[ Server IP} Transverters | GainByBand | ' Server IP {Transverters | GainByBand |
Band Remote IP
50 MHz 192.168.10.55 _ Band LO (MHz) LO Offset (Hz)
Radio Manager COM Port
144 MHz 192.168.10.55 \COM3 b 50 MHz 2 - 0
222 MHz 192.168.10.55 Audio Manager COM Port 144 MHz 116 0
. (COm11 v 222 MHz 194 0
432 MHz 192.168.10.55 |
N1MM Main Radio COM Port 432 MHz 404 0
903 MHz 192.162.10.55 o |
(COM3 o 903 MHz 875 0
1296 MHz 192.168.10.55 N1MM Liaison Radio COM Port 1296 MH:z 1268 0
|COM11 v _
GHz 1192.168.10.55 ' 2304 MHz 2276 0
3456 MHz 3428 0
HF 192.168.10.55
5760 MHz 5732 _ 0
10368 MHz 10340 ' 0

24192 MHz 24164 j 0



New W3SZ SDR Controller

+ Runs on Core2Duo ==
~ with 100 Mbps NIC
» CPU utilization 0-1%
~ with other processes
running

* Network utilization
| e S S th a n O . 3 % Of 1 O O . ".-""-'u"'-"'-fl,l"'~"*'*"l"'-"'-"J""."'."'."'J".""'*"."'."'."'J'I,-"'-'*""'."'.-"-"-'l."'."'.fI,I"*~'*'I."'."'.f|I|"-I"-"'-'I."'."'.-"I.I'~"-“l."'."'a'l."'ul'~'l."'l"'."'a'I,-'~'~'l."I.fI;"l.l'~'~'l."'."'."'a'-h-'~'~'|.I'I.I'I.I"||I|n.|'~'|.l'
: M b p S b a n d W i d t h fidapter Mame | Metwark, Ltiliza, ., | Lirk. 5p... | Skate |

Local Area Connection 3 0 % 1Ghps  Mon Operational
Lacal Area Connection 0,22 % 100 Mbps Operational
Processes: 43 CPU Usage: 0% Cammit Charge: 1306M [ S209M E
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Hardware SDR Controller




Hardware SDR Controller




- Live Demos [sort of]



Summary

-‘OpenHPSDR Hardware/Software provide
~ excellent platform for experimentation,
homebrewing both hardware and software

« KISS Konsole provides an excellent base for
- software projects tailored to individual station
requirements
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