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1. Introduction

Introduction by John Melton GOGORX/N6LYT
Thu Aug 5, 2016 12:52 am (PDT).

Posted by: "John Melton" glorx

| think it is time to answer some of the questions about the controller.
Some background ...

| presented a paper at DCC last year on how to build a CAT controller using an Arduino and some
buttons and encoders, even one with an LCD screen showing the mode, frequency and an S meter.
The idea of this was to try to get people building them.

When | returned | started looking at what a Raspberry Pi (model 2 at the time) could do as a
standalone controller. | had already ported WDSP to Linux so had a good starting point. Very soon
after | received

an email from LA2NI, Kjell Karlsen asking if my Android code would run on the Raspberry Pi as he
wanted to try to build a standalone system with a touch screen. | told him about my early
development work on the Raspberry Pi and that started a project that is still on going today.

The idea was not to build an all singing/dancing copy of PowerSDR but to build something that
could be used with a small portable system. Kjell has since gone on to build a very nice system
using a Hermes and Apollo all built into a small case with the Raspberry Pi (now a model 3).

Abhi (Apache Labs) got interested in the project and wanted to build a controller initially without
the built in Hermes/Apollo. Hopefully we will see a complete portable system sometime from
Apache Labs.

So, that is what we have today. The software is still in development and new features are being
added as well as bugs being fixed. It is designed to use with the radio, not as a remote console.
The RPi does not have any audio input but does have audio output. It is currently possible to
output the audio locally on the RPi but to connect a microphone you will need to plug a USB audio
card into the device. | will be adding support for connecting a microphone to the this as well.

The RPi will work over WiFi using the built in controller. The signal quality will determine what
sample rate it will run at. The RPi does not have GigE so cannot connect directly to a radio running
the new Ethernet protocol, but will work through a switch or over WiFi. However, it has been tested
using a USB to GigE dongle and that does work. Just remember this will not run at the higher
sample rates.

| have looked at several other more powerful single board computers, but always | have run into
problems with their implementation of the GPIO, which is used to interface the buttons and
encoders.

We are using the Raspberry Pi official 7 inch touch screen. This has a resolution of 800x480 so we
are struggling with screen real estate.

There is work in progress to also use the controller remotely across the Internet. This will require a
server running at the radio that is connected to by a thin client running on the controller. This

will stream the audio and spectrum information with all the DSP work being done on the server. It
is not based on my ghpsdr3 project but of course that was a good starting point for the design.

Finally, all the software is open source. It will run on a Raspberry Pi without the buttons/encoders.
It will also run on other Linux systems and | have even built it and had it running on Mac OS X. |
have not

tried to build it on Windows as | do not have a Windows system.

-- John g0orx/n6lyt

standard software such as PowerSDR or Thetis. The Apache Transceiver Users Guides are
located here: https://lapache-labs.com/al-downloads/1001/ANAN-USER-GUIDES.html

g Note: This Note: this document assumes familiarity with the Apache Transceiver and
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2. Controller connection requirements
Network LAN Connection

Auto-negotiation of a the RaspberryPi 100BT Ethernet connection allows operation of the Controller
at the 48000, 96000, and 192Ksps sample rates.

B Apache

piHPSDR

crossover cable not required

APIPA

The new piHPSDR-Controller can be connected directly to your ANAN Transceiver and each unit will
make use of the APIPA assignment for an IP address.

Apache

p|HPSDR Home Network

1000BT
(Gigabit)
Switch

CAT-5 or CAT-6 shielded cables are recommended for connection to the LAN

Controller Hardware requirements
@ 13.8vdc 2.5A (minimum 12vdc 2A) Power connection

@ 100BT LAN connection to your Apache Transceiver

Note: when running the dual receiver version of pihpsdr, you may need to place passive heatsinks
on the CPU and LAN chip on the RaspberryPi-3b. Be mindful of the temperature alarm shown on
the right side of the display screen.

Heatsinks like these:
@ https://www.modmypi.com/blog/how-to-install-heat-sinks-on-the-raspberry-pi

o httlos [/Www. element14 com/commumtv/commumtv/rasoberrv-

@__https://www.amazon.com/Addicore-Raspberry-Heatsink-Aluminum-
Sinks/dp/BOOHPQGTI4/ref=pd Ipo 147 bs t 27

_encoding=UTF8&psc=1&refRID=6D4NDI9MW55Y93DD0O5V26
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Controller software requirements:
@ Pihpsdr Controller Operating System and application program are factory installed on an
SDHC card.

@ If you have purchased the piHPSDR-Controller KIT, you will need to create and install an
SDHC card with the RaspberryPi operating system and pihpsdr application.

@ Instructions for Installation of Rpi software are detailed in the Install pdf document that is

available at:
https://github.com/g0orx/pihpsdr/raw/master/release/documentation/pihpsdr-install.pdf

@ If you wish to get the latest version of pihpsdr source code, executable binaries, and
documentation the instructions are available at:
https://github.com/g0orx/pihpsdr/raw/master/release/documentation/pihpsdr-build.pdf

Note: it is a good idea to make a backup of your Operating System and piHPSDR software. Use the
RaspberryPi Menu - Accessories —» SD Card Copier utility. Use a new SDHC card of the same
capacity as the original.

This is easily done using a USB - SDHC card reader/writer dongle plugged into one of the RPi USB
ports on the left side of the piHPSDR Controller.

A pdf document reader is included in the standard RaspberryPi operating system
distribution.
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3. Front panel controls

APACHE LABS

PANA

|
I i ) . 1 1
| 'lllL%»-w.-«,ﬁf w—:».'rmrnnm«,-*J-A..p*»'-;:-J-W"-,'-tr-v-A*f-w-M"-“-#'*'-"-.ﬂr-'ﬂ*'-'*ﬂ--'*1'“\-%1"«“ S|

\
I

Band BStack Mode Filter Function

PAPSDR by, Jorwy Mellon, GOORXNELVT

Switch Encode
es rs

Default assignments of switches and rotary encoders
@ Power ON/OFF - switches external 12vdc 2A power to the Controller

TUN - MOX/TUNE
S1 - Band

S2 - Band Stack
S3 - Mode

S4 - Filter

S5 - Noise Blanker
S6 - AGC

FN - Function switch to toggle 8 on screen touch buttons such as TUNE or MOX

E1l - push encoder knob for selection from Encoder Assignment menu of 11 functions
E2 - push encoder knob for selection from Encoder Assignment menu of 11 functions
E3 - push encoder knob for selection from Encoder Assignment menu of 11 functions
E4 - VFO - main tuning knob

Note: Appendix page 56 has a table showing the Switch, Encoder, and Touch Screen activation
details.

€ L L L L L L R VR

Note: if you are not using a touch sensitive display panel, you may wish to operate pihpsdr from
your favorite Linux system. You can use either the RealVNC connection or connect a
mouse/keyboard for easy access.
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S5plit CW 18 wpm, sidetone

4. Front Panel Display

ANF SNB ACC AMEDIUM Step 50HZ

150 7.3155 1% 7
RESPCAIN

ACC GAIN

@wxm

: AGC:
P O
Mic (dB): __ rve:
Mox BStack Filter Function
VFO-A Receiver Rx0 @ 6 Slider controls
VFO-B Receiver Rx1 Function Menu
activation

Status Lines above and below VFO frequency

Meter displays S-Meter and ALC displays
Main MENU on screen control
Panadapter display Rx0

Waterfall Rx0

Panadapter display Rx1

POROEOEO
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5. Side panel connections

USB
USB
LAN 12vdc
enter positive)
Power
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6. Quick Start Instructions

please refer to front and back panel illustrations

Hardware Setup

-+

-+

Carefully unpack the piHPSDR Controller.

Connect a CAT 5/6 Ethernet cable between the rear panel LAN jack with proper access to
your Apache Transceiver, Gigabit switch, or suitable router. Please see Network LAN
connection page 9.

Connect the supplied piHPSDR Controller power cable to a fused 12vdc typical (13.8vdc)
Amateur Radio station power supply.

Apache Transceiver connections to MIC, KEY, Headphones

Software Setup

The piHPSDR Controller software is pre-formatted on the Operating System SDHC card inserted in
the RaspberryPi.

e
e

Alternative software configurations are not provided by Apache Labs.

A person familiar with the Raspbian operating system may wish to modify or update the
contents of the SDHC card using appropriate Linux tools. Please refer to page 10.

Note: pihpsdr is OpenSource. If you would like to compile the program on a Linux system, the
source, binaries, and documentation are located at
https://github.com/g0orx/pihpsdr/tree/master/release/documentation

11 pihpsdr 1.1.2-beta
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7. Discovery Menu

Discover Ethernet Connections to RPi
@  When first started, piHPSDR will try to discover all the HPSDR compatible radios on the
network. It will look for devices running both the original (old) and the new Ethernet (new)
protocol.

@ If one or more Transceiver interfaces are found they will be identified by the
device type, the software version, the IP address and the MAC address of the device.

pihpsdr by John Melton gOorx/nélyt

build: 2017-02-11 v1.0.9

openHPSDR

& 3B AL LT WRES ™

New Protocol ... Discovering Devices

Hermes (new 10.1) 10.0.0.105 (00:04:23:6A:25:15) on =th0

Hermes (new 10.1) 10.0.0.105 (00:04:A3:6A:25:15) on wlan

Config GPIO Discover Exit

@ If no devices are found you should check connectivity between the radio and the network
that piHPSDR is connected to. Tapping on OK will try discovery again. Tapping on Cancel
will exit piHPSDR back to the Raspberry Pi desktop.

@ The Discover protocol will allow a device to see and respond even if they are not on the
same subnet. If this is the case, the Start button will be disabled and the text replaced with
Subnet The most common cause of this problem is usually that the radio has not been
able to get a DHCP address and has defaulted to the Self Assigned IP Address, or the device
has a static IP address that is not on the same subnet as the piHPSDR.

12 pihpsdr 1.1.2-beta
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pihpsdr by John Melton gOorx/nélyt

Pihpsdr program START button

build: 2017-02-11 v1.0.9

openHPSDR

£ 200 AL L K0S ™

New Protocol ... Discovering Devices

Hermss (new 10.1) 10.0.0.105 (00:04:23:6A2:25:15) on =th(

Hermes (new 10.1) 10.0.0.105% (00:04:2A2:62:25:15) on wlan

Config GPIO Discover Exit

@ Tapping on the Start button will start the radio - on the selected Ethernet
interface.

@ In this example you see both the Rpi Wireless and Ethernet connections are active and
were discovered properly.

@  Depending on your particular WLAN and LAN setup, either will work well with pihpsdr
100Mbps network requirement. Both the Rpi and your Apache Transceiver must be
on the same subnet.

W Configuration of the GPIO default connections are shown on page 57
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Tapping the Menu button brings up the menu dialog.

8. Main Menu

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sidetone 649 Hr

VFO A: 14.340000 F

RIT: 0 Hz USB 2.7k WR NR2 ANF SNE AGC SLOW step 50Hz CTON CAT loloilas

T EEw 14,325 14,330 14,335 T4 986 11345 14350 1 355 14,360
AF GHIN

ACC GAIN
PAMADIAFTER LOW

Close Menu Exit piHPSDR

Radio RX X PA Ccw
Ant DSP ocC Display XVTR

Equalizer Step Meter VOX

Function

You can close the menu by tapping on the Close Menu button or by tapping on the Menu
button again.

# Radio - see page 16
# RX - see page 17

# TX -see page 19

# PA - see page 21

# CW - see page 22

# Ant - see page 23

# DSP - see page 24

# OC - see page 25

# Display - see page 26
# XVTR - see page 28

# Equalizer - see page 29
# Step - see page 30

# Meter - see page 31
# VOX - see page 32
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Menu - Exit piHPSDR

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sldetone 649 Hz Versien: v

VFO A: 7.151000

RIT: -1000 Hz LSB Varl NR NR2Z2 ANF SNBE ACC MEDIUM Step 50HZ CTON CAT lulonln
3 6

Reboot Shutdown

BStack Mode Filter MNoise Function

The Exit piHPSDR button will bring up a sub-dialog allowing you to end the piHPSDR application in
a number of ways:

@ Close - close this dialog box

@ Exit - exit piHPSDR back to the Raspberry Pi Desktop
@ Reboot - reboot the Raspberry Pi
o+

Shutdown - Shutdown the Raspberry Pi - (note the Controller power button remains
lighted)

You can also tap the Menu button again to close the Exit Menu and bring up the Menu selection.

15 pihpsdr 1.1.2-beta



% aPacHeE LaBs IeSS

El, E2, E3 Click-Set Assignments

APACHELABS

Band BStack Mode Filter Moise Function |

PAESOR By, ok Meltory GOORN/NELIT

Hermes 10.1 10.0.0.105 VOX Locked Split CW 12 wpm, sidetone 400 Hz

VF‘O A: 14. 007500

250 Hz osB ANF SME AGC FAST Step 100Hz CTOUM CAT

3 6
14.005 14.010 14.015 e T
AF GAIN

AGC-GATH

click set PANADAPTER |LOW
Encoder E1 Action: E1, E2, E3

« AF Gain RIT

=120 dBEm

AGC Gain CW Speed
0 Y e Ty L e e L
' Attenuation CW Freq

Mic Gain

Drive Panadapter High

Tune Drive Panadapter Low

BStack Mode Filter Noise Function

Click-Set Assignments
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Menu - Radio

6
7.140 7.145 7.150 7.155

1 APOLLO 1 Hz 15 - |+
Dy « 10
100

AF:

0
Mic (dB): __ Drive:
Mox BStack Mode Filter

lllustrates Menu —» Radio using the New Protocol

@ Receivers - changing pihpsdr to 1 or 2 receivers.

Hermes 10.1 10.0.0.105 Locked Split CW 12 wpm, sidetone 400 HI Version: v1.0.9

VFO A: 7.146300
F r A

RIT: 0O Hz L5B 2.7k HNR 2 SNB ACC MEDIUM 5tep 100Hz CTUOM CAT lolaeln

Receivers; RIT step: | VFO Encoder Divisor.

7.165

AF GAIN

Function

@ RIT Step size - This value is the increment or step size for the RIT control and mouse

wheel tuning.
@ VFO Encoder Divisor is set at the factory to 15
set to 15, 1 revolution of the (600ppr) encoder = 4kHz/revolution

setting the Encoder Divisor to 30 slows the VFO Encoder tuning to 2kHz/revolution.
setting the Encoder Divisor to 7 increased the VFO Encoder tuning to 9kHz/revolution.

Close

1 = 48000 APOLLO 1 Hz 15
2 2 96000 10
192000 = 100
384000

Receivers: Sample Rate: ¥ ALEX RIT step: VFO Encoder Divisor.

- +

This illustration shows the Menu —» Radio when using the original protocol (USB)

17

pihpsdr 1.1.2-beta



Menu - Rx

AMAM—ER)
'C'% APACHE LABS IeSS
(individual receiver settings)

When you touch or select either PANADAPTER you change to that VFO and the RX menu
changes from Rx0 to Rx1.

Hermes 10.1 10.0.0.105 VOK Locked Split CW 12 wpm, sidetone 400 Hz Versien: v

VFO A: 7.179750

BIT: 250:Hz _LSB 2.1k: NR NR2Z ANF S5SNBE ACC MEHIUM Step S0HT crod AT lolodlas
3

3 6
T7.160 7.165 7.170 Yy ] 7.180 7.185 7.1920

Close RX |JRXO0VFOA
ocal Audio Uutpu ORSEET

= 48000 Dither plughw:0,0 bcm2835 ALSA Left
96000 Random plughw:0,1 bcm2835 ALSA Right
192000 plughw:1,0 USB Audio CODEC Mute when not active
384000 dmix:CARD=ALSA,DEV=0
dmix:CARD=ALSA,DEV=1
) dmix:CARD=CODEC,DEV=0

AF: AGC: ATT (dB):

8 5
Mic (dB): Drive: Tune:

Mox BStack Mode Filter MNoise Function

# Sample Rate - The Sample Rate selection selects the width of the Panadapter displayed
on the piHPSDR Controller screen. This is the rate which pihpsdr uses to decode a portion
of the 60Mhz spectrum data from the Apache Transceiver.

Note: Original Protocol only provides for an identical sample rate for both receivers, shown
in the Menu - Radio

“New Ethernet Protocol” in Beta test Receivers can have individual sample rates, shown in
the Menu - Rx

If your Apache Transceiver has been updated to the 2017 firmware, you can change the
sample rate of each receiver independently. This is a feature of the “New Ethernet Protocol”
firmware. Independent Receiver sample rates have been implemented in the February
2017 pihpsdr software release.

Note: 768k and 1.536K are not available on Rpi.

@ Dither - Dither is a built-in electronic feature of the Linear Technologies LTC-2208 Analog to
Digital Converter chip inside each Apache Software Defined Radio Transceiver.

@ Random - Random is a built-in electronic feature of the Linear Technologies LTC-2208
Analog to Digital Converter chip inside each Apache Software Defined Radio Transceiver.

@ Local Audio Output - This column identifies all the audio output connections that pihpsdr
recognizes when it starts.

By default the audio output from the receiver is sent back to the radio for output to the
audio connections on the radio.
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You can also output the audio to either the audio output connector on the Raspberry Pi or a
USB connected audio device.

To enable output to a selected device check the Local Audio Output check box. The
output will be directed to the selected device.

plughw:0,0 bcm2835 ALSA is the Raspberry Pi output to the audio connector.
plughw:0,1 bcm2835 ALSA is the Raspberry Pi output to the HDMI interface.
plughw:1.0 USB Audio CODEC is a USB connected audio device.

Only one output stream can be directed to the devices listed above, but the ALSA sound
system includes a mixer that lets multiple streams output to a single device.

dmix:CARD=ALSA,DEV=0 is a mixer for the plughw:0,0 bcm2835 ALSA output
dmix:CARD=ALSA,DEV=1 is a mixer for the plughw:0,1 bcm2835 ALSA output
dmix:CARD=CODEC,DEV=0 is a mixer for the plughw:1.0 USB Audio CODEC output
Stereo, Left, Right, Mute when not active

If you select the same dmix device for both receivers, the output from both will be mixed
and sent to that device. You can select that the receivers output is either Stereo, Left or
Right to select the channel(s) that the audio is sent on. This would allow one receiver inn
the Left headphone/speaker and the other receiver in the Right headphone/speaker.

The Mute when not active when selected will simulate the output to the radio where only
the active receiver is output to the device.

Note that if one receiver’s audio is set to output to the plughw device the other
receiver cannot be connected to the dmix device for that audio output.
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Hermes 10.1 10.0.0.105 Locked Split CW 12 wpm, sidetone 400 Hz Version: v1.0.9

VFO B: 14.088400 H |

Menu - Rx (continued)

RIT: 0 Hz CWO 250 NR NR2 ANF SNE AGC MEDIUM Step 100Hz CTUN CAT

L
14020 14 040 14 060 14.080 14.100 14.120 14.140 14160
Y ) Y 1 ! . 3 AP -CRIN

AF

0
Mic (dB): __ Drive:

Mox Band BStack Mode Filter MNoise Function

Illustrates individual sample rates with new Ethernet protocol

Note: Original Protocol only provides for an identical sample rate for both receivers, shown in the
Menu — Radio

“New Ethernet Protocol” in Beta test Receivers can have individual sample rates, shown in the
Menu = Rx
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Menu - TX with USB Input Source

Hermes 10.1 10.0.0.105 Locked Split CW 12 wpm, sidetone 400 Hz Version: v1.0.9

VFO A: 7.146300

RIT: 0 Hz L5B 2.7k MR NR2 RNF SHNE AGC MEDIUM Step 100Hz CTUN CAT luliln

3 6
7.130 7.135 7.140 7.145 T7.150 7.155

Close Transmit

Filter. 150 - +
Mic Line In (ACC connector)
Mic Boost (radio only)

Local Microphone Input

*) plughw:1,0 USB Audio CODEC

" FM TX Pre-emphasize before limiting

0 50
Mic (dB): __ Drive: Tune:

Mox BStack Mode Filter MNoise Function

@ Local Microphone Input - Local Audio refers to the soundcard MIC connection (shown
here USB)

@  Filter indicates the upper and lower frequencies for the Transmit bandwidth.
@ Audio CODEC shown here is an external USB Audio INPUT device connected to the Rpi.

@ FM TX Pre-Emphasis may be required for normal voice quality communications by the FM
Server you are connecting to.
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Menu - TX Transceiver MIC input

Hermes 10.1 10.0.0.105 Locked Split CW 12 wpm, sidetone 400 Hz Version: v

VFO A: 14.019900

RIT: 0 Hz CWU 250 NR NR2 ANF SNB AGC MEDIUM Step 100HzZ CTUM CAT lolorln
6

14.005 14.010 14.015 14,020 14,025 14.030

Transmit

Filter. 150 - +

Mic Line In (ACC connector)
Mic Boost (radio only)

Local Microphone Input

) plughw:1,0 USB Audio CODEC
FM TX Pre-emphasize before limiting

. 0 . 50 10
Mic (dB): Drive: Tune:

Mox Band BStack Mode Filter Noise Function

@  With Local Microphone Input unchecked, the TX menu changes to above illustration where
you can select only Apache Transceiver input sources.
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Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, slidetone 649 Hz Version: v1.0.9

VFO A: 7.151000 F
RIT: -1000 Hz LSB Varl HR WR2Z ANF SWNBE AGC MEDIUOM Step S0HZ CTON CAT NRRRRNT]
B0 ¢ 30 3 40 4 16 E.

Menu - PA Gain by Band

Close PA Gain(dB)

160 d WWv
80 d 136kHz
60 d 472kHz
40

30

20

Transmit out of band

BStack Mode Function

@ Sets the PA gain for each band by adjusting the drive level. This adjustment allows you to
set the Transceiver for maximum rated Transmit output.

@ the setting are increased the drive level is decreased. This adjustment is set for
maximum rated output protect the PA Final Amplifier.

Caution: The User should follow the instructions for PA Gain settings in PowerSDR/Thetis. These
instructions define setting the TUNE POWER to the Maximum Rated Output while adjusting the PA
Gain settings. Operationally the user can use the pihpsdr Drive slider to adjust for a lower output
power - for example when driving a Linear Amplifier.

@ Note: Transmit out of band - enables transmit outside of ham bands. Default disabled.
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Menu -» CW

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sldetone 650 HI

VFO A: 7.14700
Lt LB 2.9K.:

RIT: 0 Hz RSB 2.9K. NE HR2 SHB G CTON CAT
Close CW
CW Speed (WPM)

v CW Break In - Delay (ms)

CW KEYER STRAIGHT
CW KEYER MODE A
= CW KEYER MODE B
~ Keys reversed

Sidetone Level:
Sidetone Freq:

AF Weight:

0
Mic (dB): _ Drive: Tune:

Mox BStack Mode Filter MNoise Function

Controls the firmware CW Keyer.
@ CW Speed (WPM) - sets speed of dot/dash generator when in Mode A or Mode B.
CW Break In - when enabled sets the delay time in milliseconds to switching to receive.
CW KEYER STRAIGHT - selects the key connected will be a straight key.
CW KEYER MODE A - selects a paddle key running in Mode A
CW KEYER MODE B - selects a paddle key running in Mode B
Keys reversed - when enabled the dot/dash paddles are reversed.

© L L L L L

Sidetone Level - sets the audio level of the sidetone at the Headphone or Line Out of the
Apache Transceiver.

&

Sidetone Freq - set the frequency of the sidetone at the Headphone or Line Out of the
Apache Transceiver.

@ Weight - sets the dot/dash weighting.

24 pihpsdr 1.1.2-beta



AMAM—ER)
'C'% aPacHE LaBs IeSS

The Ant menu selects which antenna is used for receive and transmit on each band.

Menu -» ANT

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sldetone 650 Hz Version: v1.0.9

VFO A: 7.147000 F
RIT: 0 HZ EEB 2.%K: MR NR2 ANF SNB AGC HEHIUM Step S0HZ CTUN CAT NARNANT]

Close ANT

Receive 2 3 EXT1 EXT2 XVTR Transmit
160 160
80 a0
60 60
40 40
30 30
20 20

18
15
12
10
50 50
GEN GEN

Www Wwv

136kHz 136kHz

. 0 472kHz J 472kHz
Mic (dB) — gy g roTTE

= =

Mox BStack Mode Filter Noise Function

@ The Antenna Menu will differ depending on the specific Apache Transceiver Model. This
illustration shows the user selection of up to 3 Receive and Transmit Antennas. The EXT-1
and EXT-2 selections are available on the ANAN-100/100B/100D/200D.
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Menu - DSP

VF'

Hermes 10.1 10.0.0.105 Locked Split CW 12 wpm, sidetone 400 Hz Version: v1.0.9

0

A: 7.146300
= Th: MR

) Hz L5R TK

WR2 ANF S5SNBE AGC MEHIUM Step A0D0Hz: CTON CAT loclorlnn
[}

7.140 7.145 7.150

Close DSP

IAGC Hang Threshold:

NR/NR2/ANF * Pre AGC Post AGC
NR2 Gain Method Linear Log «) Gamma
NR2 NPE Method (=) OSMS MMSE
~ NR2 AE Filter

AF AGC:

0
Mic (dB): _ Drive:

Mox BStack Mode Filter Function

The DSP has options for the DSP functions.

-+

AGC Hang Threshold - sets the Hang Threshold for the AGC.

NR/NR2/ANF - selects where in the DSP processing the noise reduction functions are
performed/ The default id Pre AGC processing.

Pre AGC - perform noise reduction pre AGC
Post AGC - perform noise reduction post AGC

NR2 Gain Method - selects the method used for the gain processing. The default is
Gamma.

Linear - Gaussian speech distribution, linear amplitude scale
Log - Gaussian speech distribution, log amplitude scale
Gamma - Gamma speech distribution

NR2 NPE Method - selects the Noise-Power-Estimation method. The default is OSMS.
OSMS - Optimal Smoothing Minimum Statistics

MMSE - Minimum Mean -Square Error

NR2 AE Filter - Enable Artifact elimination. Default enabled.
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Menu -» OC Open Collector Aux I/O connectors

Hermes 10.1 10.0.0.105 Locked Split CW 12 wpm, sidetone 400 Hz
VFO 2o
RIT: O E
Close OC
Tune (ORed with TX) @

1

2
3
4
5
6
Fi

Full Tune(ms):
2800

AF GEN
Wwv
472kHz
Mox band bBatack Viode Filter : Function

The user can configure the Open Collector outputs for each band for both Transmit and Receive.
These can be used to control an external device such as bandpass filters or external Linear
Amplifier band selection. The default is none are enabled.

Refer to the Apache Labs Users Guides for details and limitations of using Open Collector FET
outputs.

When an external ATU is used the Tune option can be used to signal to the ATU to start its tune
function. The default is “none are enabled”.

@ Tune - configure an OC to be turned on when Tx is enabled.

A future option is planned to enable the following OC controls.
@ Full Tune milliseconds - specifies the time the OC is enabled when the Tuning.

@ Memory Tune milliseconds - keydown time for TUNE when using an external Automatic
Antenna Tuner
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Menu - Display

Hermes 10.1 10.0.0.105 Locked Split CW 12 wpm, sidetone 400 Hz Version: vi.l.0-beta

VFO A: 14.019900 ! -108 dEm

RIT: 0 Hz CWO 250 NR NRZ ANF SNB AGC MEDIUM Step 100Hz CTOUN CAT

3 6
14.005 14.010 14.015 14,020 14,025 14 .040

Close Display

+ Fill Panadapter Detector. Averaging:

Frames Per Second: Peak None
Panadapter High: Rosenfell Recursive

Panadapter Low: *) Average Time Window

Waterfall Automatic: Sample + Log Recursive

Waterfall High: + Time (ms):

Waterfall Low: -124 -+
v Display Waterfall v Display Sliders

MO, MO g,

. 50 10
Drive: _ Tune:

BStack Mode Filter MNoise Function

@ Fill Panadapter - when enabled the panadapter graph will be filled. When not enabled it
will be drawn as a line. Default enabled.

@ Frames Per Second - Update rate of Panadapter and Waterfall

@ Panadapter High - Maximum signal level displayed in Panadapter
Note: now included as a sub-menu selection for E1, E2, E3 Encoder function assignment

@ Panadapter Low - Minimum signal level displayed in Panadapter

Note: now included as a sub-menu selection for E1, E2, E3 Encoder function assignment

@ Waterfall Automatic - When enabled the Waterfall High and Waterfall Low are adjusted
automatically.

@ Waterfall High - Manual control to set the maximum signal used in the waterfall.

@ Waterfall Low - Manual control to set set the minimum signal used in the waterfall.
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Hermes 10.1 10.0.0.105 Locked Split CW 12 wpm, sidetone 400 Hz Version: v1i.1.0-beta

VFO A: 14.019900 B -108 aBEm

RIT: 0 Hz CWU 250 NR NR2 ANF SNB AGC MEDIUM Step 100Hz CTUNM CAT

3 6
A 000 14.005 14.010 14.015 14.020 14.025 14.040

Close Display

+ Fill Panadapter Detector. Averaging:

Frames Per Second: Peak None

Panadapter High: Rosenfell Recursive

Panadapter Low: = Average Time Window

Waterfall Automatic: Sample * Log Recursive

Waterfall High: + Time (ms):

Waterfall Low: -124 - | +
v Display Waterfall (¥ Display Sliders

AI . g\ = LVH M \uug.

. 0 . 50 10
Mic (dB): Drive: Tune:

Mox BStack Mode Filter Noise Function

@ Detector - Selects Peak, Rosenfell, Average or Sample for the Panadapter display.

@ Averaging - Selects the method for averaging the Panadapter display.

@ Display Panadapter - when selected the Panadapter is displayed on the main screen.

@ Display Waterfall - when selected the Waterfall display is displayed on the main screen.

@ Display Sliders - when selected the slider controls are displayed on the main screen.
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Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, slidetone 650 Hz

VFO A: 7.147000

RIT: 0 Hz CESB 2.9k NR HNR2 ANF S5SHNB AGC' BEHIUM Step S0HZ CTON CAT

Menu - XVTR

Close XVTR
Title Min Freq (Hz) Max Freq (Hz) LO Freq (Hz)

0
0
0
0
0
0
0
0

L= I = I I = T A = I N = I N = I [ = I [ =
oo o @ | o 2 | o

. 43
Drive:

=

BStack Mode Function

Configure up to 8 transverters.
@ Title - the name as it appears in the Band, Ant and OC menus.
@ Min Feq - The minimum frequency in Hz.
@ Max Feq - The maximum frequency in Hz.
@ LO Feq - The Local Oscillator frequency in Hz.
@ Disable PA - When checked, the Transceiver power amplifier will be disabled on transmit.

Note that the frequency the radio is tuned to is the selected frequency minus the LO frequency. In
the example above the 144MHz to 146MHz Transverter frequency will be tuned to 28MHz to 30MHz
on the radio.

When one or more Transverters are configured they will appear in the band selection dialog and
also in the ANT selection menu and the PA Gain menu.
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Menu - Equalizers

3's
RX Equalizer

Mid
0

Low
0
-12dB

5 5

AR AF
15dB
0

Mic (dB): __ Drive Tune:

T 15dB 15dB 15dB 15dB
Mic (dB): _ Drive: o Tune: -

Mox Band BStack Mode Filter Noise Function Mox Band BStack Mode Filter Noise Function

A 3 band graphic equalizer is implemented for both Transmit and Receive:
@ Preamp
@ Low - 0-400 Hz slider dB
@ Mid - 400-1500 Hz slider dB
@ High - 1500-6000 Hz slider dB

The radio buttons TX Equalizer and RX Equalizer select which values are displayed.
The equalizers can be enabled by the checkbox Enable TX Equalizer or Enable Rx Equalizer.
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Menu - Step

Hermes 10.1 10.0.0.105 Locked Split CW 12 wpm, sidetone 400 Hi: Version: vl1l.1.0-beta

VFO A: 14.019900 B —107 dBm

RIT: 0 Hz CWU 250 NR NR2 ANF SNBE AGC MEDIUM: Step 100Hz CTON CAT lolorln

3 6
14.005 14.010 14.015 14 . 020 14.025 14.030

LT TENMUATION
Close Step
1Hz 10Hz
250H= 500H=
6.25kHz O 9kHz
20kH=z 25kHz

2
AGC: ATT (dB):

. 0 . 10
Mic (dB): _ Drive: Tune:

Mox Band BStack Mode Filter Noise

Function

@ Step sets the increment for VFO Tuning rate via Touch or VFO (E4) Encoder, and Mouse
Wheel.
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Hermes 10.1 10.0.0.105 Locked Split CW 12 wpm, sldetone 400 Hz Version: v

VFO A: 7.146300 0 H

RIT: 0 Hz L5B 2.7k MR NR2 ARNF SNE AGC MEDIUM Step 100Hz 1
3 6
7.130 7.135 7.140 7.145 7.150 7.155 T.168 T1.165
1 1 1 1 1 1 AF-GRIN

Menu - Meter

| |
| | I | g | i !
»-\\..-|'\-l‘h-\.--v-\---\-'h-P'''l''l'l||\'-"‘'“-'‘'\'l-|-1-l\4"l~--|""-“J M'v—»-hr’ﬂ ; —Hllh L-‘''-'I-l'1--.--!('\|'.,-..l'\-.-v-c\-'l.--—f\-....---.-\l|a!'l.I"E;'‘H:BI‘;‘]‘I___“I |

LM |

B

S Meter Peak (=) ALC Peak
*) S Meter Average (' ALC Average
ALC Gain

66
AF: AGC: ATT (dB):

. 0 . 50 10
Mic (dB): __ Drive: Tune:

e

Mox Band BStack Mode Filter Noise Function

# S-Meter Peak and Average
# ALC Peak Average or GAIN
# Meter values appear in the upper right hand corner of the display.

# You should adjust your Microphone (dB) slider so that ALC does not exceed zero on voice
peaks.
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Hermes 10.1 10.0.0.105 VOX Locked Split CW 12 wpm, sidetone 400 Hz Version: v1.0.9 Hide
=101 dBEm

VFO A: 14.007500 H
RIT: 250 Hz O5B 2.7k HR MRZ ANF SNE AGC FAST Step 100HZ CTUON CAT AR NT] | ]
3

E
14 . 000 14.005 14.010 14.015 14.020 14.025 14.030
AT GAIN

Menu - VOX

G

PANADAPTER |LOW

Close VOX VOX Enable | M
Mic Level: !

rﬁh‘um«p-wn-WH,lﬂL VOX Threshold:

VOX Hang (ms):

BStack Mode Function

# Highlighted box indicates Microphone Level as you speak to adjust Threshold and Hang

# Threshold for VOX activation

# Hang for how long to hold VOX between words while speaking
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9. On-Screen Controls and toolbar Buttons
Touch selection of VFO-A (Rx0)

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, slidetone 650 Hz Version: v1.0.9

VFO A: 7.135000 F
RIT: 0 Hz LSE 2.4k HR WR2Z ANF SNBE AGC MEDIUM Step S0HZ CTUON CAT ] _|| IGI |
7 7 2 25 0 7.12 0 . d

Mic (dB):

Tune Function

Touch selection of VFO-B (Rx1)
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Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sidetone 650 Hz Version: v

RIT: 0 Hz SAM Bk NR NR2 ANF SNBE AGC MEDIUM Step 50HzZ CTUN CAT

VFO B: 10.000000 H

e

10.005 lo0.010

AF

Mic (dB):

Tune

10.015

“1p.020
aceadze

Function

Note: dragging the panadapter image with finger or mouse changes VFO frequency

41

pihpsdr 1.1.2-beta



AMAM—ER)
'C'% aPacHE LABs IeSS

Split CW 12 wpm, sidetone 400 Hz

Touch Direct Frequency Entry

HE ACC MEDIUM Step

14.015

Close RXOVFO A

AF

10

. 0 .
Mic (dB): - Dnive: Tune:

Mox Band BStack Mode Filter MNoise Function

@ Touch or Mouse on VFO-A or VFO-B digits to bring up Direct Frequency Entry menu
(example touch 1-4-3-2-0-KZ or 14.320 mHz = 14.320Mhz 20M)
Note: there is a separate direct Freq entry for each VFO

@ RIT Step Receiver Incremental Tuning

@ VFO Step Frequency change per increment of VFO Encoder
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There are eight (8) switches on the pihpsdr Controller. Switches S1 through S6 change function as

you push the FN key

Physical
Function
“FN” Button

APACHELABS

SOFTWARE GEFINED RRBIDS

BStack Mode

PAESDR By Johnv Meltory GOORN/NELYT

On-Screen
Function
Button

SNB AGC MEDIUM Step 50Hz

7.350 7.158

AGC:

——

. 43
Drive:

BStack Mode Filter

1
ATT (dB):
Tune:

Noise Function

The function touch screen button or physical button enable the 4 functions buttons and encoders.
Four Toolbar menus - select with Function button or front panel switch

® e

Okl lw ~

@ Mox Freq Mem RIT On RIT+ RIT- RITCL Function

A<B A<>B Split Function

()] S T N N O

43
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Toolbar - MOX

Hermes 10 1 10 _0_0_105 Locked Split CW 18 wpm, sidetone 650 Hz Version: v

FWD: O W

ANF SNEB AGC MEDIUM 5 5 CTON CAT SWR: nan:

7.245 7.2

PANADAPTER HIG

I Mox I Band BStack Mode Filter MNoise Function

Toolbar - Band selection

Hermes 10.1 10.0.0.105 Locked Split CW 12 wpm, sldetone 400 Hz Version: v

VFO A: 7.146300 H
RIT: 0O Hz LSB 2.7k HNR NR2Z ANF SHNB AGCC MEDIOM Step 100HEZ CTON CAT NARER AR

7.140 7.145 7.180

. . ‘ll’ o
20_AEm TR P NPT, YRS [yl .H]H.;.
M .

-¥40 dBm i = i —

Close Band RX0VFO A

160 30

dFm . H . -~ ;iq
- 1‘‘_.___1\._.-;_-“_“_‘.".J e |

20 12 10

50 136kHz 472kHz

A4

[

10

AF AGC: ATT (dB):

0
Mic (dB): __ Drive: Tune:

e =

Mox BStack Mode Filter Noise Function
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Toolbar - Bandstack for each VFO selected

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sideto 649 Hz Version: v1.0.9
. / =
VFO A: 14.340000 F
RIT: 0 Hz O5B 2.7k HR NRZ ANF SHNEBE AGC SLOW Step 50HZ CTUON CAT AR NT] | ]
e s e
14 320 14 325 14, 330 14 335 14 340 14 345 14 350

Close Band Stack RXOVFO A

=100 dPn

ol 1

JUh BT T MNRTIIVAR 14314100 USB [Sram—"

14336000 UGB

Band Mode Filter Noise

PANADAFTER LOW

M AnANAE W,

Function

t CW 12 wpm, sidetone 400 Hz version

14.010000 |
C MEDIUM Step 100Hz cCTuN CAT liilal
36

Close Band Stack

14150000 USB

120 dBm |

14230000 USB

14336000 UZB

AF AGC: ATT (dB):

: : 10
Mic (dB): Pirive: Tune:

Mox Mode Filter Noise

45
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AF-CHIN
DRIVE
ATTERGATION

Function
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Toolbar - Mode

Hermes 10.1 10.0.0.105 Locked CW 12 wpm, sidetone 400 Hz Version: v1.0.9

VFO A: 14, 320000

RIT: 0 Hz CWO 250 NR NR2 ANF SNE AGC MEDIUM Step 100Hz CTUN CAT Loaloalas

3
14 .315 14 .320 14.325 14.330 14,335 14.340
1 1 1 1 AF-GHIN

ATTENUATION

Close Mode RXOVFOA

LSB USB

FMN AM

SAM

AF AGC:

, 0 , 10
Mic (dB): __ Drive: Tune:

Mox BStack Filter MNoise Function

Toolbar - Filter

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sidetone 649 Hz Version:

VFO A: 14.340000

RIT: 0 Hz USBE 2.7 MR NR2 ANF SHE ACC SLOW Step 50Hz crod AT loaloali
3 6
14,345 14350

PANADAPTER LOW

bk
.
=

BStack Function
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Toolbar - NOISE
Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sidetone 649 Hz Version: v1.0.9

VEO A: 14.340000 Step 50Hz CTUN CAT H.|In

RIT: 0 Hz UsSB 2.7k NR NR2Z ANF SNE AGC SLOW

N 3 6
14,320 13325 14,330 I94.338 T3.3408 114345 147350

AGC GAIN
PANADAFPTER LOW

Close Noise RX0OVFOA

NR

B

“d'rr-aﬂmﬂ-*«umﬂh'lrmﬂl’u'ﬁ‘ L' "J\;,"rH'l.v-h:rllA"ll"‘lJﬂ'ﬂ“ﬂ,ITPN\v-ﬁMnJﬁ‘

Mox Band BStack Mode Filter AGC Function

Toolbar - AGC
Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sldetone 649 Hz Version: v
VFO A: 14.340000 FI
RIT: 0 HZ O5B 2.7k HR WR2 ANF SNB AGC SLOW Step 50HZ CTON CAT 1 (Y]
13 14, .33 I4. 338 I 3486 14 345 11 .GE:E-u

AGC GAIN
PAMATIAFTER LOW

Close AGC RX0OVFO A

Off

Long

"t e Pt e e g (RN YT '|'‘''~--i'-.-»~l"|f'A-rT."k.\'--r\..'ilr._hI
» Slow

Medium

Fast

Mox Band BStack Filter Moise Function

AGC default value is Medium
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ocked Split CW 18 wpm, sldetone

Toolbar - Function button

R2 ANF SNB AGCC MEDIUM Step 50Hz

7.350 7.155 7 50 7.165 7.170 7.1
ACC GAIN

ACC GAIN

AGC:

0
Mic (dB): Drive:

Mox BStack Mode Filter AGL | Function

@ The function touch screen button or physical button enable the optional functions of some
of the buttons and encoders.

Four Function Toolbar menus - select with Function button or front panel switch

@ Mox Band BStack Mode Filter Moise AGC Function

@ Mox Lock CTUN AsB A<B A<>B Split Function
@

O] BRI I . T

Note: the 4™ Function Menu will include the Full Time and Mem Time from the Open Collector Menu
in the future.
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Split CW 18 wpm, sidetone 650 Hz

Toolbar VFO Lock

Hermes 10.1 10.0.0.105 Version: v1.0.9

RIT: 0 Hz SAM Bk NR |WMR2 ANF JFO B : 10 t 00000 0 mll

SMBE AGC MEDIUM Step S50HZ CTUN CAT

10.005 10.010

10,015 10.020

Mic (dB):

Mox

Split Function

The VFO can be locked by pressing the button on the AF Gain encoder or by tapping on the

left side of the VFO display. To unlock press the AF Gain encoder button again or tap on the
left side of the VFO display.

When the VFO is locked, the red Locked text will be displayed near the VFO.
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Toolbar CTUN - Click Tuning

VFO A: 7.150100
RIT: 0 Hz L5B 3.8k MR NR2 ANF SNB AGC FAST S5tep 50Hz croM (cAT loloddn
3 6

7.140 7.145 7.150 T7.155 7.160 7.165 7.170

AF AGC:

0
Mic (dB): __ Drive:

Mox Lock CTUN A=B

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, slidetone 649 Hz Version: v

Split Function

Note: how filter is Tuned to a new frequency and CTUNE is announced in the status

bar in Yellow

# Tapping on the CTUN button will enable or disable the click tuning function. When the

function is enabled the CTUN button text will be shown in yellow.

# When CTUN is enabled, tuning is restricted to the passband currently displayed. The tuned
frequency and filter moves withing the current passband display without moving the

panadapter or waterfall left or right.
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Toolbar A>B A<B A<>B

Hermes 10.1 10.0.0.105 Locked CW 12 wpm, sidetone 400 Hz Version: v1.0.9

VFO B: 7.228000

RIT: 0 Hz LSBE 2.4k MR WNR2Z ANF SNB AGC MEDIUM Step 100Hz CTON CAT luiloiln
6

7.205 7.210 7.215
=60 dBn

—80 cfgnc 1 1
=100 dBm

Lock Split Function

The toolbar allows you to copy the VFO frequency:
VFO-A into VFO-B ( A>B)

VFO-B into VFO-A ( A<B )

VFO-A swap with VFO-B ( A<>B )
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Toolbar SPLIT

Hermes 10.1 10.0.0.1056 ooked "W 18 wpm,

VFO A: 7.021450 FWD :
( CAT

RIT: -700 Hz LSB 2.9k NR 2 SHE AL MEUIUM  SLERP DUHRZ SWR: nan:1l
030 7.035 7.040 7.045 7.0580

7.025 7.080
AF| GAIN

Version: vi1.0.9

oW ALC: -68.0 dB

7.010 7.015

ACGC GAIN

PANADAFPTER LOW

Lock Function

# The Split function allows you to select VFO-A for Receive and VFO-B for Transmit. The
illustration shows transmission on VFO-B. This is a common practice when working

Contests, DX, or Crossband.
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Hermes 10.1 10.0.0.105 VOX Locked Split CW 12 wpm, sidetone 400 Hz Version: vl.

VFO A: 14.007500
AIT: USBE 2.7k HR HNR2 ANF SNB AGC FAST Step 100Hz CTUN CAT ||q||‘|5||

Toolbar FREQ

14 JoooQ 14.005 14 .010 14.015

RX0OVFO A

14007500) RIT step:
10 Hz

VFO step:

100Hz ~

BIT On RIT- BITCL Function

# Direct frequency entry using the touchpad is easily done by first selecting the VFO you
wish to change, and then punching in the frequency in kHz or mHz. This illustration shows

selection of 7.228 LSB on 40M..
# RIT step the increment in Hz for the RIT+ and RIT- toolbar entries (shown on page 48).

# VFO step the increment in Hz for the VFO Knob (E4) or Mouse Wheel.
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Hermes 10.1 10.0.0.105 VOX Locked Split CW 12 wpm, sidetone 400 Hz Version: v1.0.9 Hide

VFO A: 14.007500

USBE 2.7k HR HNR2 ANF SNB AGC FAST Step 100Hz CTUN CAT Iln T Menu
3 6

Toolbar MEM

14 Jo00Q 14.005 14.010 14.015 020 14.025 14.020
AF GAIN

T

PANADAFTER |LOW

I
Close Store Store MO M0=28.010000 MHz

Store M1 M1=28.010000 MHz
Store M2 M2=28.010000 MHz
Store M3 M3=28.010000 MHz

Store M4 M4=28.010000 MHz

Freq m RIT On RIT CL Function

# Convenient storage and recall of five favorite frequencies
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Toolbar RIT

RIT - Receiver Incremental Tuning

Hermes 10.1 10.0.0.105 Vo Locked Split CW 12 wpm, sidetone 400 Hz Version: v1.0.9 Hide

VEQ_A:-_14.007500 H '
RIT: 250 Hz O5B 2.7k NR NR2 ANF SNBE AGC FAST Step 100Hz CTON CAT loclonlnn Menu
3

E
14 JoooQ 14.005 14 .010 14.015 14.020 14.025 14.020
AF GAIN

e GR

PANADAPTER |LOW

| ' :
A et Al A 8 st st bl Y il W Sty !|

1
(I | |
" | |
I * | !

|
;
N

RIT Off RIT+ RIT CL Function

# Tapping the RIT OFF/ON enables or disables Receiver Incremental Tuning
# Tapping on the RIT+ (plus) or RIT- (minus) button will

# Tapping the RIT OFF or ON toggles the RIT function

# Tapping RIT CL = RIT CLEAR

Note: RIT offset shown in YELLOW TEXT below VFO-A
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Hermes 10.1 10.0.0.105 ocked Split CW 12 wpm, sidetone 400 Hz Version: v1.0.9

Toolbar » TUNE

FWD: 11 W C: —400.0 dB

¢ RNF SHNB AGC FAST Step 100Hz CTON CRT cup. 9 9:1

14 Jo00Q 14.005 14.010 144015 14.020 14.025

PANADAPTER |LOW

Function

# The TUNE Toolbar gives quick access to keying the rig in CW and Generating TUNE watts.

Note: the FWD power and SWR measurements are indicated in the upper right
Shown here as 11W Forward Power and 1.7:1 SWR
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This page reserved for future additions of
Open Collector - Full Tune and Memory Tune times (ms)
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AF Gain Slider

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sldetone 650 Hz Version: vl

VFO A: 7.255000 .1

RIT: 0O Hz LSB 2.4k NR NR2Z2 ANF SNBE ACC MEDIUM Step 50HZ CTUN
Fog

3 6

Mox Band BStack Mode Filter Moise AGC Function

AF Gain Slider is displayed using Function key to select one of the two uses for Encoder E1

MIC Gain Slider
Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sidetone 650 Hz Hide

VFO A: 7.268000
RIT: 0 Hz LSB 2.4k HNR ANF SWMB AGC MEDIUM Step S50HZ CTON Menu

fryan. ] 7 _ 35 =5 =8 7 370 = =an =g 7 _=an

AF GAIN

ACC GAIN

m e

I L T !

Tune Function

MIC Gain Slider is displayed using Function key to select one of the two uses for Encoder E1
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PA Drive Slider

PA Drive Slider is displayed using Function key to select one of the two uses for Encoder E1

sldetone 649 Hz Version: v1.0.9

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm,
VFO A: 7.181000 FII
CTON CAT In [}

RIT: 100 Hz LSB 2.1k NER NREZ ANF SNE ACC MEDIUM Step S50Hz
1.180

ENN
1.175 7.185 1.190

=80 dPFm&Q 1. 165 T7.1730

=100 dEm

P T L T O TN e

TN T e W, T, TR (g TR Y FA T T, v

AP i et gy et ool g =" e i, R R T ST it Ly -'-1'~'-.I. "

Mox Band BStack

Tune Drive Slider
sidetone 649 Hz Version: vl1.0.9

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm,
VFO A: 7.181000 ml
Step S50Hz CTON CAT Ll

[

RIT: 100 Hz LSB 2.1k NE NREZ ANF SNE AGCC MEDIUM

1175 1 20 7188 L T

=80 dPFm&Q 1. 165 T7.1730

=100 dEn

L
A PRy W W T T T BT A P ST e NPT R | o e ey

PP A Vg e A ST et R ey i\-" L Y % ‘-"“"- R s o b T e -""-EJ'
i 1
Wi

an

o

Band BStack

TUNE Drive Slider is displayed using Function key to select one of the two uses for Encoder E2
pihpsdr 1.1.2-beta
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AGC Gain Slider

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sldetone 650 Hz Version:

VFO A: 7.268000 F}
RIT: 0O Hz LSB 2.4k NR2Z ANF SHNB AGCC MEDIOM Step 50HZ CTON CAT IR NERER]

P B P A A T

Tune

v1.0.9 Hide

Menu

AF l;.B.IH

Function

AGC Gain Slider is selected using the Function Key and then rotating E3

Receive Attenuation Slider

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sldetone 650 Hz Version: v

VFO A: 7.268000 H
RIT: O Hz LSBE 2.4k HNR NR2Z2 ANF SNE AGC MEDIUM Step S0HZ CTON CAT | 1

1255 25 Y- 5 =2 o

e P e o e Y iy .-.;_.__,-1*-_._._ -

Tune

A A A e bl AR

Function

Receive Attenuation Slider is selected using the Function Key and then rotating E3
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Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, slidetone 649 Hz

VFO A: 14.340000 F
RIT: 0 HZ OsB 2.7k MR HWRZ2 ANF SNEB AGC SLOW Step 50HZ CTUN CAT ||_|||‘|5||

Main screen HIDE

B P iD] 11 325 14330 11 338 T 990 14.34% T3 350

PANATI.PTER LOW

Close Menu Exit piHPSDR

RX Ccw
DSP

Equalizer Step

Lock Split Function

# The purpose of the HIDE option is to minimize the pihpsdr application window and to then
provide easy access to the RaspberryPi operating system and secondary applications such
as Fldigi.
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Menu or Toolbar » Meter

Version: vl1.0.9

Hermes 10.1 10.0.0.105 Locked Split CW 12 wpm, sidetone 400 Hz
- r - |
VFO A: 7.146300 H
RIT: 0 Hz LSE 2.7k HNR WRZ ANF SWNBE AGC MEDIUOM Step 100HZ CTON CAT NRRRRNT]
3 6

7.155 7.168 71.165

“AF-GRTN
— ———— _PRIVE
i + . + .'J[L_“ + ..-"-L + . -
£ LW_M“"“"W#HW‘M“ LY. ¥, q'-lﬁ.—tﬁ'mm.a—mmmh_“ 1

7.140 7.145 T7.150

ES VTS | PP, BT S N
1 . |

—+ho aem

P

S Meter Peak (=) ALC Peak
=) S Meter Average (' ALC Average
ALC Gain

66

e

50

AF: AGC:

0
Mic (dB): __ Drive:

Mox BStack Mode Function

# Tapping on the Meter will display a list of options for updating the meter.
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10. Tuning

VFO Encoder
The VFO encoder knob is used to tune the radio. By turning the encoder clockwise and
anticlockwise the frequency will increment or decrement by the amount of the step value.

The General Menu has a field to set the resolution of the encoder.

Touch Screen
Touching and dragging on the panadapter or waterfall will move the frequency up or down. Note
that it will move in step increments.

Tapping a frequency on the panadapter or waterfall will move to that frequency.

Mouse
Left down and holding then dragging while on the panadapter or waterfall will move the frequency
up or down.

Left clicking will move to the selected frequency.
Moving the scroll wheel will increment or decrement the frequency by the step value.

11. TUNE/SWR/FWD Power

TUNE/SWR/FWD power
When the Function button is selected, it toggles the TUNE/MOX button on the far left. FWD power
and SWR can then be read in the top of the pihpsdr window.

Hermes 10.1 10.0.0.105 Locked Split CW 18 wpm, sidetone 649 Hz Version: v1.0.9
FWD: 6 W ALC: —400.0 4B
RIT: 100 Hz LSBE 2.9k MR NR2Z ANF SNE AGC MEDIUM ep 5 CTON CAT cwm. 1. 6:1
7.015 7.020 7.025 7.030 7.035 7.040 7.045 7.080
AF GAIN
ACC GAIN

TUNE DRIVE

Tune Function
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12. Appendix

Encoders and Switches
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Factory Switch/Encoder/Touch activation

Switch or Encoder Function Touch Screen GPIO | GPIO
A B
Power ON/OFF Controller power on/off Controller power on/off | - | -
TUN - TUNE button generates a carrier with generates a carrier with Tune 27 | -
Tune power selection slider | power selection slider
MOX - MOX button Space bar toggle for PTT Space bar toggle forPTT | | -
or MOX button or MOX button 27
S1 - Band 10 HF Bands + General 10 HF Bands + General Coverage | | --—---
Coverage + WWV + LF + + WWV + LF + XVRT 13
XVRT
S2 - BandStack Four last used frequencies |Four last used frequencies | | -—---
12
S3 - Mode LSB USB DSB CWL CWU LSB USB DSB CWL CWU FMN AM 6 | -
FMN AM DRM FreeDV PSK | DRM FreeDV PSK
S4 - Filter 10 IF Filter widths 10 IF Filter widths 5 | -
S5 - Noise 5 Noise Reduction modes |5 Noise Reduction modes 24 | -
S6 - AGC 5 AGC Decay settings 5 AGC Decay settings 23 | -
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Switch or Encoder Function Touch Screen GPIO | GPIO
A B
FN - Function Function switch to toggle | Function switch to toggle TUNEoOr | | -----
TUNE or MOX button MOX and the action of E1, E2, E3
displayed on the bottom knobs
left of the screen 22
El -- assignable assignable | e 20 26
E2 - assighable assignable |  aeeeee
16 19
E3 - assignable assignable | e 4 21
E4 - VFO Main tuning
knob | 17 18
Encoders and Switches (continued)
Switch or Encoder Function Touch Screen GPIO | GPIO
A B
Menu | e Main piHPSDR Menu 13 | ----
Menu - Band Select band | - | -
3 to 5 level quick freq 3 to 5 level quick freq | | -—---
Menu - Band Stack change change 12
Menu - Mode Mode Mode 6 | -
Menu - Filter IF Filter width IF Filter Width 5 | -
Menu — Noise Noise Blanker mode Noise Blanker Mode 24 | -
Menu - AGC Automatic Gain Automatic Gain 4 21
Locked Right click on VFO Frequency Touch VFO Frequency to | -—--- | --—---
to toggle Frequency Lock toggle Frequency Lock
Meter Right click on S-Meter for S- | Touch S-Meter for S-Meter | --—-- | -—---
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Switch or Encoder Function Touch Screen GPIO | GPIO

Meter and ALC peak/average and ALC peak/average

E1l E2 E3 click set 11 assignments

E1l, E2, E3 click set
Hermes 10.1 10.0.0.105 OX Locked Split

L CW 12 wpm, sidetone 400 HZ Version: vi.0.9
VFO A: 14. 007500 H
RIT: OsB 2.7k HNR 12 ANF SHNB AGC FAST 5tep 100HZ CTON CAT 1l | N
3 6
14 jooo 14.008 14 .010 14 .015 15 usy

AF CAIN

Close T + BOC CAIN
CIiCk set FAMADAFTER |LOW

ion: El, E2, E3
—100 dFEm | | Encoder E1 Action: r &y

B = AF Gain RIT

=120 _dFm

' AGC Gain CW Speed J ‘h
Ol u-ﬂ“-“v'w”‘rm’ AT by wfmm,-, M
Attenuation CW Freq

Mic Gain
Drive Panadapter High

Tune Drive Panadapter Low

Band BStack Mode Filter Noise

v Enable Function GPIO: | 22 - +

\GPIO Default assignments

Function
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GPIO pin Assignments (RaspberryPi)

Note: You may wish to reverse the direction of Tuning on the VFO Encoder. The GIPIO table
shown at the START of pihpsdr allows convenient text entry. For example, the VFO direction of
TUNING can easily be changed by swapping GPIO-A from 17 to 18, and GPIO-B from 18 to 17.

pihpsdr by John Melton gOorx/nélyt
Configure GPIO
¥ EnableVFO | GPIOAI 17 - + (GPIOB] 18 + ¥ Enable Pull-up
openHF ~ enable E1 GPIOA{ 20 |- + [GPIOB{26 — + [ EnablePullup
THEE o Enable E2 GPIO A:|? ﬁ|GPIO B:|‘I9——+‘I:- Enable Pull-up
Hermes (/ Enable E3 GPIOA{4 |- + GPIOB{21 - + [ EnablePullup T
Hermes "f' Enable MOX/TUNSRLY i. 7718 _teue-"tlsl ed as operator selection 7|
[+ Enable S1 GFIO: [ 13 = T  ——
Conf @ Enable S2 GPIO: |12 - + |
 Enable S3 GPIO: 6 - + |
¥ Enable S4 GPIO: 5 - + |
 Enable S5 GPIO: |24 - + |
¥ Enable S6 GPIO: |23 - + |
|»' Enable Function GPIO: | 22 - | + | | Save | Cancel ‘

13. Reference materials

GOORX Friedrichshaven pdf and video
Friedrichshafen 2016 publication

https://www.dropbox.com/sh/fva5d5mi93c93tg/AAD6dU-eBMROcVK-E95h|C51a?
dl=0

Jacinto Rebelo CU2ED for his homebrew of a pihpsdr Controller

Kjell Karlasen LA2NI for his complete RPi-e System

Scott WU20 homebrew Controller http://wu20.dyndns.org/wu20_pi_4.html

Bill Diaz KC9XG homebrew Controller and contributor to this manual

F'Hafen video on YouTube:
https://www.youtube.com/watch?v=U7QfP28Y|Cw

Outstanding Video from F’'Hafen 2016 with KVOS Editing http://openhpsdr.org/videos.php

67 pihpsdr 1.1.2-beta


http://openhpsdr.org/videos.php
https://www.youtube.com/watch?v=U7QfP28YjCw
http://wu2o.dyndns.org/wu2o_pi_4.html
http://wu2o.dyndns.org/wu2o_pi_4.html
https://www.dropbox.com/sh/fva5d5mi93c93tq/AAD6dU-eBMR0cVK-E95hJC5Ia?dl=0
https://www.dropbox.com/sh/fva5d5mi93c93tq/AAD6dU-eBMR0cVK-E95hJC5Ia?dl=0

AMAM—ER)
'C'% aPAcHE LaBs IeSS

14. Steve Wilson KA6S special addition for Fldigi

Using PiHPSDR with other applications:

PiHPSDR emulates several commands available in the CAT control found in the TS-2000. However, it
receives commands over TCP/IP instead of through an RS-232 connection. For some applications this
is trivial — for others some internet plumbing is required.

The Basics

PiHPSDR listens on Ports 19090-19092 for TCP/IP connections. It interprets TS-2000 protocol
commands and will respond appropriately. It is NOT a full implementation. Some things don't
make sense, i.e. they are features not shared between the TS-2000 and PiHPSDR. Others are still

to be implemented.

Note: The latest version of Hamlib has a radio definition for the PIHPSDR, thus any application that
uses Hamlib will be able to talk to PIHPSDR in its native manner, i.e. directly through TCP/IP without
using the serial port. (Thanks to Jae, K5JAE for the hamlib port!) The serial port methodology is
presented here for older iterations of Hamlib. To get access to to native support you will need to
compile Hamlib from source and install it. That is beyond the scope of this manual.

PIHPSDR - -
Ethernet Linux/Windows

Application

Use the Raspberry PI
TCP/IP Address
And set for Port 19090

Mapping a Serial Port to TCP/IP port in Linux

Perhaps the easiest way to do this is via the utility “socat” available in

most Linux distributions. This utility is sort of a swiss army knife for interconnectivity, and one its
abilities is to map Linux Serial ports to TCP/IP ports.

To obtain “socat” and install it on an Ubuntu system type:

sudo apt-get install socat
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To use it — first start PIPHSDR. You need to know the TCP/IP address of your Raspberry Pi. This will
be a 32 bit number formated as XX.XX.XX.XX. I'll use 192.168.1.73 in my examples — since that
happens to be what I have my Raspberry Pi set too.

To run it — type:

socat pty,link=/tmp/vtty,raw tcp:192.168.1.73:19090&

This will do two things. It creates a fake serial port called /tmp/vtty that can be opened by most
applications and acts just like a serial port.

The next step is to point your application at /tmp/vtty where you would normally choose a serial port
and set it to talk to a TS-2000. It really is that simple!

This allows applications that are built to use Hamlib to talk to PIHPSDR.

Example: Set up GRIG to talk to PIHPSDR

grig —model=214 —rig-file=/tmp/vtty *

=

GRIG: Kenwood TS-2000

Radio Settings View Help

LSB

I lalalal
l53 Ll kHz  wi.oilr kHz Normal

AGC OFF

~d
4k

L3

4

A/B | split

L3

ANT 1

4

A =B | A«B
ATT OFF =

PREAMP OFF :

/tmp/vtty is a temporary file — it disappears as soon as socat ends.

Grig is built around the Hamlib radio access library. The TS-2000 is model 214 in Hamlib. Any
application that uses Hamlib should be able to communicate with PIHPSDR by using /dev/vtty and
choosing model 214 as the radio.

Something else to realize is that only one application can talk to PIHPSDR at a time on a given port.
PiHPSDR can use any of 19090-19092 as the CAT port, and supports 3 simultaneous connections.

If you have the latest version of Hamlib that supports PIHPSDR natively — the command to start grig
would be:

grig —model=240 —rig-file=192.168.1.73:19090 &

Example: Connect FLDIGI to PiHPSDR
FLDIGI can be connected to PIHPSDR using the native PIHPSDR interface built into the latest version
of Hamlib. However, it polls PIHPSDR way to fast.

Have no fear — FLRIG is here. FLRIG is a companion application to FLDIGI that can act as a server

69 pihpsdr 1.1.2-beta



AVAM—ER)
'C'% aPAcHE LaBs IGSS

for FLDIGI.

You can install FLRIG on with:
sudo apt-get install flrig

You can install FLDIGI with:
sudo apt-get install fldigi

Start FLRIG first with
flrig

No need to start it with sudo since it talks directly to PIHPSDR.

File Config Memory Help

.~ 7180.000 | 7180.000

20+ 7| _vioa] | vios  A<=8_spit]

I T N T I I | [0 ]B[LSB ]@

|[~ IFsh| 700 | 1)
" Vol | 0 [N} [ Nch| o [l
RF| 15 (== f—  MIC| 0 |0

PWR| 15 ; 1

To set up FLRIG — Hit the Config button on the top of the application and Choose
Config/Setup/Transceiver —the Window below will pop up.

Primary | XML | TCPIP| PTT| Aux| Poll | Cmds| |Close| | it~

Rig: | TS-2000 [w| Retries

Ser. Port/NONE [w| Retry intvi[#]4] 50 [»]w]

Baud: 4800 [w| cmds[a] 5 [»w

(11 2 -StopBits Poll intvl[W[4| 77 [|W]

| Echo Byte intvi|[#|4] O [M|W

@ PTT via CAT [v/RTS/CTS e T

(JPTT viaRTS [ /IRTS +12v

(PTT via DTR T IDTR +12 v USB audio

Use the arrow to the right of the Rig: box and slide it to TS-2000.

Also - check the PTT via CAT button in the lower left corner.

70 pihpsdr 1.1.2-beta



AMAM—ER)
'C'% aPAcHE LaBs IGSS

Now Choose Config/Setup/TCPIP

Hit Close

The window below will pop up.

Primary | XML | TCPIP| PTT| Aux | Poll | Cmds| Close | | Init-~

TCPIP address:|192.168.1.73 ]

TCPIPport 19050 |

Use tcpip
£» Connected

Retry (secs)@[4] 10
Allowed drops|#[4| 10 |»|W]

Select the TCPIP tab. Enter the TCPIP address of your Raspberry Pi — in our example you see
192.168.1.73. Type in the TCPIP box 19090 and that should do it. Hit the “Use tcpip” button. If the
connected light isn't green — hit the Init button in the upper right portion of the window.

Hit Close and you should have FLRIG up and controlling your PIHPSDR.

The Frequency should work by using the scroll wheel over the digit you want to change.

The volume, RF, PWR, and MIC sliders should all work.

The PTT should cause the radio to transmit.

The S Meter should register.

Now get FLDIGI running.

Type:

fldigi

Choose Configure/Rig Control

Hit the flrig tab and the window below will pop up.

Hit the “Enable flrig xcvr control with fldigi as client” button.
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Note that the TCP/IP address is 127.0.0.1 — which is the same as the machine you are running flrig and
fldigi on. The TCP/IP port 12345 should already be configured.

Also hit the “FIrig PTT keys modem”

Operator | Ul | Waterfall | Modems | Rig | Audio | ID | Misc | Web | Autostart | 10| PSM

flrig [ RigCﬁT[ Hamlib [ XML-RPC[ Hardware PTT

firig is the preferred method of tranceiver control
IvIEnable flrig xcvr control with fidigi as client

firig xmlrpc server parameters
these controls are mirrored on the 10 configuration tab

127.0.0.1 ]Addr [12345 ]Part [ Default HReconnect

"Disable PTT keys modem if multiple instances of fldigi (client)
are connected to a single flrig (server).

[w|Flrig PTT keys modem

That is it.

You need to use actual audio cables from the Radio to your Linux computer for the audio as of now —
but this should be all that is necessary for FLDIGI to talk to your radio!

Setting up rigctid
The Hamlib system must be installed to use some packages — specifically to run the rigctld daemon.

On Ubuntu:

sudo apt-get install libhamlib-utils
sudo apt-get install libhamlib2

Note: These packages don't yet have PIHPSDR supported natively. It is necessary to compile the latest
version from source and that is beyond the scope of this manual.

Multi-Client Support

PiIHPSDR can communicate with up to 3 independent clients simultaneously. An example of this
might be running FLRIG/FLDIGI with the logging program CQLOG.

First — make sure you have CQLOG installed.

On Ubuntu:
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We need do three things to get cqrlog running.

1) Create a virtual terminal — see the instructions above about running cqrlog. There is one change here.
We're going to aim the virtual serial port /tmp/vtty at TCP/IP port 19091 instead of 19090.

2) Start up the hamlib rigctld — this is a “daemon” in Unix parlance that is responsible for interfacing
between applications and the virtual terminal using the internal hamlib protocol. Note that SOME
applications have the hamlib software built in, while others use the daemon — cqrlog uses the daemon.
The rigctld must be started using “sudo”

3) Start up cqrlog. Specifically do NOT use “sudo” for this command.

sudo apt-get install CQLOG

In a single xterm — you can start up both socat AND the rigctld daemon. Note again the use of “sudo”
prior to the command AND note that the first program can be put into the background safely. Rigctld
doesn't work if you do that..

pty.link=/ ty.raw  tcpild2,168,1.73

bindrigotld —m 214 - A

In another xterm — start up cqrlog
Enter: cqrlog &

This will start up cqrlog talking the PIHPSDR radio using port 19091. Note that this can be safely put
into the background using the ampersand operator.

Configure cqrlog as shown in the picture below:

@ @ Preferences

Program 4 Program | Station | New QSO | Visible columns | Bands | TRX control | ROT control | Modes | QTH Profiles | » |
. ]
Station rigetld oK
New QSO Path to rigctld binary:
Visible columns
Just/local/bin/rigetld Capcel
Bands
TRX control - _
ROT control Radio one | Radio two
Modes Radio one, desc.: |Radio 1 Host: |localhost jiad
QTH profiles
Export RIG model: Device (e.g. /dev/ttyS0): Pollrate: Port number:
Dxcluster 214Kenwood TS2000 | = | |/tmp/vtty | |00 4532
Fonts Extra command line arguments: ] Use CWRinstead of CW
WAZ, ITU zones | Runrigctld when program starts
10TA
Membership Radio one serial parameters
Bandmap serial speed:  Data bits Stop bits Parity
xplanet support
,p PP . default 2 | | defaulk = default = default =
Zip code tracking
LoTwW/eQSL support Handshake DTR RTS
CW interface default | | default *| |default =

fldigi/wsjt interface
Auto backup
External viewers
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Note that we are choosing to NOT launch rigctld when the program starts — but rather starting it by
hand.

Next — start up flrig as you have previously using port 19090. It should be configured correctly from
the first time you used it. Since cqrlog spouts messages — you may need to use another xterm...

% flrig &
And this you can start up FLDIGI using the same xterm..
%fldigi

The picture below shows all applications running — using the two TCP/IP ports.

-;,., | , mos T et |

NE SN Stey = R 53 56 53«20 40 +60)]
5 713 SR R 7.130 710t R 14070.000
I AE GAIN 7172'000mm] Tune |[8)

DRIVE
ATTENUATION

|w—at  JCee J[CnB J[TaN ][ AsB | spit J[CPIT |
SQL[ 15 ~1 | IFsh | 700 e fjmmmm [ NCh | 0 |§ s PVWR | 50 fommme | e
Mic| 16 —f——— (" NR | 0 |jr———— RF| 74 A— Vol ] 0 [i——

Primary | XML | TCPIP| PTT | Aux| Poll| cmds|

TCPIP address:[192.168.1.73 |
TCPIP port: (19090
Ping delay[#[4] 50 [#|w]
Use tcpip
& Connected
Retry (secs)(4[4] 10 [¥]w]
Allowed drops[W[4] 10 [»]w]

Mode

BStack Function

Fldigi ver3.23.20 / TS-2000 - kaés
e ' 8 File OpMode Configure View Logbook Help

Country: L]uoﬁm

Spot [ RxID [ TXID |1 TUNE|

i | MCM;

call: Frequency:  Mode: & AUTO RST sent RST rcvd

7.17200 | v | |SSB v | |59 599 I 7 172 OOO
Name: QTH: GRID PWR  QSLS QSLR . [ cal
Sl R Y G -
ITU  WAZ I0TA State County Award WAZ: Cont: B
- mu: DXCC:
LAT: LONG: 2 Read Logbook: /home/stevew, fldigi/logs/newlog.adif
DXCC ref. Comment to QSO: QSL VIA DIST.: AZIM: read 1 records in 0.00 seconds
s
Comment ko callsign:
] offline Local:
Date: Start time£nd time: 2]
20170122 | [18:48| [18:48| (@ Callbook (HamQTH.com)
IXCC stat “'TaM [ANSM [XcH® | TUM | BkWl | Me/ath | Brag I

5SB
w
2161

Save QSO [enter] || Quit program

WF 35 » a5 ERERL I FAST 4]«] 1720 [»]w)[ @sy | store Jrik JrRv | [FTR [

[ s/n inf dB w14l 3.0 [vInl@lmarc

v arid (to chanae press CTRL+L) 30WPM  Ver.2.0.4(001)

Running applications with the latest version of Hamlib

The biggest advantage of running applications through latest version of Hamlib is that the whole virtual
terminal concept is removed! Applications can talk directly to PIHPSDR without any middleware. I'll
use CQRLOG to illustrate the setup.

The first trick is to make rigctld runnable without being root. THIS IS A SECURITY HOLE — Proceed
at your own risk! The following command allows rigctld to be run without being root...

sudo chown pi /usr/local/bin/rigctld
This makes the user “pi” owner of the rigctld daemon.

Next — start up cqrlog and set up its preferences as shown in the next picture.
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B Preferences
Program 4 Program | Station | New QSO | Visible columns | Bands | TRX control | ROT control | Modes | QTH Profiles | *
Station rigetld oK
New QSO Path to rigctld binary:
Visible columns
Jusr/local/bin/rigctld Capcel

Bands
TRX control -
ROT control Radio one | Radio two
Modes Radio one, desc.: |Radio 1 Host: |localhost kielo
QTH profiles
Export RIG model: Device (e.g. /dev/ttyS0): Pollrate: Port number:
DXCluster [P‘IO OpenHPSDRPIHPSD | v | |192.168.1.73:19090 500 4532
Fonts Extra command line arguments: 7] Use CWR instead of CW
WAZ, ITU zones & Runrigctld when program starts
10TA
Membership Radio one serial parameters
Bandmap Serialspeed:  Data bits Stop bits Parity
xplanet support

.p pp . default = default = default = default =
Zip code tracking
LoTw/eQSL support Handshake DTR RTS
CW interface default = | | default *| |default =
fldigifwsjt interface
Auto backup
External viewers

Things to note:

Rig Model is OpenHPSDR PiHPSDR — radio model 240.

Device: Use the TCP/IP/Port number — so 192.168.1.73:19090

The “Run rigctld when program starts” is checked — since we don't have to root to run rigctld.

It is also possible to start cqrlog on OTHER than the Raspberry Pi. The settings would be the SAME
since the device entry is what actually aims the communications at the PIHPSDR TCP/IP port. Rigctld
can be started on another machine and it will be able to communicate via TCP/IP directly to the
PiHPSDR application.

KA6S Summary
PiHPSDR provides 3 separate TCP/IP channels on ports 19090, 19091, and 19092 which can
communicate with other applications using an emulation of the TS-2000 command set.

Some applications require a virtual serial port — use the socat command run to create the virtual serial
port.

The very latest version of Hamlib supports PIHPSDR natively. Radio model is 240, and uses TCPIP
Address/Port Number instead of the serial port.

Other applications require the hamlib rigctld to be present — start /usr/bin/rigctld with sudo.

To run FLDIGI — use FLRIG as the server for FLDIGI since FLDIGI has issues talking to the virtual
serial port.
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15. Supported CAT Commands

AG Command sets/Reads AF Slider

1 2 3 4 5 6 7 8 9 10
Set A G P1 | P2 | P2 | P2 ; Notes:
Read A G ; P1 Ignored
Response A G PL | P2 | P2 | P2 | ; P2 000-255 linearly mapped to 0-100 range
FA Command sets vFO A Frequency
1 2 3 4 5 6 7 8 9 10
Set F A P1 | P1L | P1L|P1| Pl | Pl |Pl| Pl |Frequency inHertz (11- digits)
P1 P1 | P1 ; Note that blank digits should be 0
Read F A ; Always reads VFO_A
Response F A P1L | P1L|PL|P1L| P1L|Pl|PL]|PL
P1 P1 | P1 ;
FB Command sets vFO B Frequency
1 2 3 4 5 6 7 8 9 10
Set F B P1 | PL | PL|P1| Pl | Pl |Pl| Pl |Frequency inHertz (11- digits)
P1 P1 | P1 ; Note that blank digits should be 0
Read F B ; Reads VFO_A when one receiver operation
Response F B PL | PL | PL|PL| Pl | Pl|Pl| Pl |isselected.
P1 P1 P1 ;
FR Command  sets/Reads which VFO is active receiver
1 2 3 4 5 6 7 8 9 10
Set F R P1 ; P1=0-VFOA 1=VFOB
Read F R ; Only in 2 receiver mode will cause
Response F R P1 ; frequency swapping to between
VFO A and VFO B and if Transmit != Receive
VFO - Split will set.
FT Command sets/reads which VFO is active transmitter
1 2 3 4 5 6 7 8 9 10
Set F T P1 ; P1=0-VFOA 1=VFOB
Read F T ; Sets Split if Active Transmitter not the same
Response F T P1 ; as active receiver
FW Command sets/Reads receive filter width (Only for CW mode)
1 2 3 4 5 6 7 8 9 10
Set F W P1 | P1L| P1 | P1 ; P1 - (0000-9999 in Hz)
Read F W ; Frequency are mapped from TS2000 to PiHPSDR
Response F w PL | P1 | Pl | P1 ; CW 25/50-50 100~ 100 250 - 300 400->400
500-500 600600 750- 1000 8001000
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GT Command set/Read AGC constant values

1 2 3 4 5 6 7 8 10
Set TS-2000 legal values 000-020
Read G T ; PIHPSDR = 000 = Off, 005=Fast, 010=Medium
Response G T P1 | P1 | P1| ; 010=Medium, 015=Slow, 020=Long
Note: Hamlib will send values as N*84 -
PIHPSDR can detect commands using
this scale and SET its internal state
accordingly — but can only read back legal
values according to the 000-020 mapping.
ID Command Read the transceiver ID number
1 2 3 4 5 6 7 8 10
Set P1=019: TS-2000
Read I D ;
Response I D P1L | PL | PL1| ;
IF Command  sets vFO A Frequency
1 2 3 4 5 6 7 8 10
Set P1 = Frequency in Hz (11 digits)
Read I F ; P2 = Step in Hertz (5 digits)
Response I F P1L | P1L | PL|P1| Pl | Pl | Pl| Pl |P3=ActiveReceiverRITin Hertz (5 digits)
P1 PL | PL | P2 | P2 | P2 | P2 | P3 | P3| P3 |P4=0:RitOff 1. Rit On
P3 P3 | P3 | P4 | P5 | P6 | P7 | P7 | P8 | P9 |P5=0:RitOff 1. Rit On
P10 | P11 | P12 | P13 | P14 | P14 | P15 | ; P8 = 0: Mox=0 1. Mox=1
P9 = Radio Mode ( See MD command)
P12 = 0: Split off 1: Split on
All other parameters are 0.
KS Command sets and reads keyer speed
1 2 3 4 5 6 7 8 10
Set K S P1 | P1L | Pl | ; P1-010 (min) — 060 (max) in WPM
Read K S ;
Response K S PL | P1 | P1 ;
LK Command  setsireads the lock function
1 2 3 4 5 6 7 8 10
Set L K P1 | P2 ; Notes:
Read L K ; P1=0: Unlock 1: Lock
Response L K PL | P2 | ; P2 ignored
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1 2 3 4 5 6 7 8 10
Set M D P1 ;
Read M D :
Response M D P1 ;
MG Command sets/Reads Mic Gain Slider
1 2 3 4 5 6 7 8 10
Set M G P1 | P1|P1 :
Read M G ;
Response M G P1 | P1 ]| P1 :

NB Command sets/Reads the Noise Blanker function status

1 2 3 4 5 6 7 8 10
Set N B P1 ;
Read N B ;
Response N B P1 ;
NR Command sets/Reads the Noise Blanker function status
1 2 3 4 5 6 7 8 10
Set N R P1 ;
Read N R :
Response N R P1 ;
NT Command sets ANF bit (Autonotch in TS2000)
1 2 3 4 5 6 7 8 10
Set N T P1 ;
Read N T ;
Response N T P1 ;
PC Command sets/Reads Drive Slider
1 2 3 4 5 6 7 8 10
Set P c [pPL]PL]PL]
Read P C ;
Response P C P1L | P1L | P1 | ;
RD Command wove RIT off frequency Down
1 2 3 4 5 6 7 8 10
Set R D PL | P1L|P1L|Pl1|PL ;
Read R D ;
Response R D P2 ;

78

P1=1:LSB 2: USB 3: CWU 4: FMN 5: AM

6: DIGL 7: CWL 9: DIGU

P1 - 000 (min) — 100 (max)

P1=0: Off 1: On

P1=0: Off 1: NR On 2: NR2 On

P1= 0: ANF Off 1: ANF On

P1 - 005 (min) — 100 (max)

P1,P2 ignored

decrements rit_frequency by rit_increment
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1 2 3 4 5 6 8 10
Set R G P1 | P1| P1 :
Read R G ;
Response R G PL | P1 | P1| ;
RT Command  sets/Read the RIT function status

1 2 3 4 5 6 8 10
Set R T P1 X
Read R T ;
Response R T P1 ;
RU Command e RiT off frequency Up

1 2 3 4 5 6 8 10
Set R U P1 P1 | P1|P1| P1 :
Read R U ;
Response R U P2 | ;
RX Command set Mox to 0 (turn off transmitter)

1 2 3 4 5 6 8 10
Set R X ;
Read
Response
SD Command  set /Read CW Breakin Delay

1 2 3 4 5 6 8 10
Set S D P1 | P1L | PL|P1]| P1 ;
Read S D ;
Response P1 PL | P1 | P1 | P1]| ;
SM Command Reags the S Meter

1 2 3 4 5 6 8 10
Set
Read S M P1 ;
Response S M P1 | P2 | P2 | P2 | P2 ;
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P1 =000 (min) to 255 (max) linearly scaled to
-20 to 140 range of slider

P1-0: Off 1: On
Returns state of active receiver RIT

P1,P2 ignored
increments rit_frequency by rit_increment
of active receiver

P1 = 0000-1000 ms Breakin delay

0000= Set Full Breakin

If PIHPSDR has values above 1000 internally
a value of 1000 is reported

P1-0: Main, 1: Sub
P2 = 0000 (min) to 0030 (max) main xcvr
0000 (min) to 0015 (max) sub xcvr
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Note that internal value is categorized into

These slots for the read operation, Set uses

the assigned value.

P1-SSB 00-1 KHz 01: 2.5KHz 02 5KHz
03: 10KHz

AM/FM: 00: 5KHz 01: 6.25KHz

02: 10KHz 03: 12.5KHz

04: 15KHz 05: 20KHz 06: 25KHz 07: 30KHz
08: 50KHz 09: 100KHz

P1 - 0000 (min) to 1000 (max)

Values are limited to these boundaries

1 2 3 4 5 6 7 8 10
Set S T P1 | P1 ;
Read S T ;
Response S T P1 | P1 :
TX Command set the transmitter MOX
1 2 3 4 5 6 7 8 10
Set T X ;
Read
Response
VD Command set/read Vox Delay
1 2 3 4 5 6 7 8 10
Set Vv D | PL|PL|PL|PL]| ;
Read V D ;
Response V D Pl | P1 | P1 | Pl

VG Command set/read Vox Threshold (Vox GAIN on TS2000)

1 2 3 4 5 6 7 8 10
Set \Y D P1L | P1L | P1| ; Set Vox Threhold
Read V D ; P1 = (000) min to (009) max
Response \Y D PL | P1 | P1 | ;
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Apache Labs International Support
Technical support for ANAN-10 from the factory is available via the Apache Labs Yahoo Group
http://groups.yahoo.com/group/apache-labs/

or directly via email <support@apache-labs.com>

16. Apache Support

Apache Yahoo Support Group
http://groups.yahoo.com/group/apache-labs/

OpenHPSDR Group
Instructions relating to joining the OpenHPSDR Group reflector are here:

The OpenHPSDR archives may also be searched here:

http://lists.openhpsdr.org/mmsearch.cgi/hpsdr-openhpsdr.org

The latest version of the OpenHPSDR User Manual can be obtained from
http://openhpsdr.org/documents.php Author Phil Harman VK6PH

17. Apache Service and Repair
1023 Tower B4, Spaze I-Tech Park

Sector - 49, Sohna Road

Gurgaon - 122001

Haryana, India

Tel: 91-0124-4245173/4/5 (10AM - 6PM IST]

Email: support@apache-labs.com
Website: http://lwww.apache-labs.com
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Early prototypes by John Melton GOORX (circa: 2015)

Note: pihpsdr is OpenSource. If you would like to run the program on a Linux system, the
source, binaries, and documentation are located here: http://g0orx.blogspot.com/
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NOTES
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