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AFEDRI SDR-Net - short user manual.

1. AFEDRI SDR-Net, main information.

The image of AFEDRI SDR-Net receiver, it contains also the external connectors and
indication LEDs that are marked on the picture (see Figure 1.). There is short description of
marked connectors and indication LEDs.

Elue led LD1
I/Q data stream
transfer indication

Eed led LD
+5VDC Power
indicator

USB connector

External power

supply
+7.5V/+15V

RF input
connector

LAN (Network)
Connector

Figure 1 AFEDRI SDR-Net receiver
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1.1 JP1 connector (RF Input connector) — This SMA type connector, it is used to connect
external antenna or any other RF signal source (maximum limit is 13dbm).

1.2 110 connector (USB connector) — it is used to connect USB cable ( mini-B USB type)
between SDR and PC. When AFEDRI SDR-Net is configured for USB connection mode,
this connector provides +5VDC power supply for SDR, and control/data transfer, when
receiver is configured for Network mode, USB cable can be used for +5V power supply
only. Mini-B USB connector pin-out you can see on Figure.2

Table 6-2. USB Series “mini-B” Connector Termination Assigninent

Contact Sianal Name Tvpic_aIWirinq
Number R Assignment
1 VBUS Red
2 D- White
3 D+ Green
4 1D not connected
5 GND Black
Shell Shield Drain Wire

Figure 2 Mini-B USB connector pinout
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1.3 18 connector (External Power Supply +7.5V/+15V) — it can be used to connect SDR to
external power supply. External power supply required to give DC voltage from +7.5V
up to +15V. The 2.5mmX5.5mm DC power Plug is needed for external power supply
cable assembly. The external power supply can be used when AFEDRI SDR-Net receiver
is used in Network mode. The pin-out for external power supply cable is shown on
Figure.3

DC POWER PLUG

f,r' 1. pin - +7.5V/+15V DC {from power supply)

{11 @5 2. pin - Ground (from power supply)

Figure 3 DC power plug pin-out

Attention!!! AFEDRI SDR-Net has switched DC/DC converter to connect to external
power supply (this was done to decrease power dissipation). Because there is switched
DC/DC converter that is working on 930kHz frequency, so there interference is possible
on this frequency or its harmonics. If you prefer to use Lower Noise Power Supply you
can connect AFEDRI SDR-Net to external stabilized power supply that gives +5V voltage
using USB connector —J10. In this case you need supply +5V to J10 pin.1 and “ground”
or zero signal to J10 pin.5 (see Figure.2)
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1.4 19 connector — standard J45 Ethernet Network connector, it is used to connect receiver
to Local Area Network (100Mb/s).

Next network cable should be used for AFEDRI SDR-Net:

¢ |f you connect SDR to network router, hub or switch you should use Straight cable
(see Figure.4)

If you connect SDR to PC directly, you should use Crossover cable (see Figure.4)

EIA/TIA T568B Straight Through Diagram

1 I 1
2 2
3 3
4 4
5 HE 5
6 mm 6
7 I s 7
8 8
EIA/TIA T368B Crossover Diagram
1 =a 1
2 I 2
3 =4 mm 3
4 mm 4
5 mmm 5
6 6
7 I 7
8 mm 8

Figure 4 Network cables diagrams (Crossover and Straight)
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Attention!!! When you are using AFEDRI SDR-Net connected trough network interface.
You need to connect network cable to SDR and PC (router, hub etc.) on both sides before
you will switch on power supply to receiver (i.e. before to connect USB cable or external

power supply).

If you are planning to use USB connection only — no network cable connection is needed.

LD1 LED (blue or green) —is indicating that AFEDRI SDR-Net front-end IC is functioning
properly including all electronics servicing data stream transfer path (CPLD, CPU). If
there is not problem in data stream transfer, so LD1 LED has to be blinking (switching On
and OFF) consequently. If LD1 is not blinking, i.e. LED is constantly lighting or switched
OFF, so there is problem in hardware functioning or in software. In the case of problem
you need to “reset” AFEDRI SDR-Net, switching OFF and ON of external power supply or
disconnecting USB cable.

There is no blinking of LD1 LED during number of seconds right after AFEDRI SDR-Net
was connected to power (or USB line) — this delay it is normal initialization process. After

SDR’s firmware detects that receiver functioning OK, the LD1 will begin blinking after
several seconds delay (it take longer time when network cable is not connected to SDR).

Attention!!! You should not start any software that is using AFEDRI SDR-Net (Linrad,
SDR-Radio, Winrad, HDSDR, WRPlus), till SDR’s firmware will finish start-up initialisation,
so you need to wait till LD1 (blue or green LED) is beginning to blink!!!
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1.6 LD3 LED (yellow) —is used for indication of proper finishing of Front-end IC initialization
and in same time it is used as input ADC overload. The LD3 will be lighting constantly If
front-end was initialized successfully and input RF signal has level smaller than ADC
overload limit. LD3 will be blinking if input signal level is higher than ADC overload limit,
in the case of ADC overload you should decrease RF Gain or/and FE gain. For more
information about Gain control please see “SDR network Control Box short Software
description”.

1.7 LD5 LED (red) — this LED is connected to +5V voltage, that coming from USB line or
switched DC/DC converter that receive voltage from external power supply (J8
connector).

2 Some hint for usage of AFEDRI SDR-Net with different
software

2.1 AFEDRI SDR-Net connected trough network interface and used with Linrad and/or SDR-
Radio software

By default AFEDRI SDR-net has network parameters, that is shown on Figure.5

Ar SDR Network Control Box (v.008b)

SDR Control Command shell Mekwok About

SDR IP Address Destination IP Address
192.168.0.5 192.168.0.1

SDR IP Mask Destination Port
255.255,255.0 50000

v
Gateway IP Address Enabife Network Interface

192.165.0.1

[ Edit Metowork Parameters

Save Network Parameters

Received UDP Packets
Network Sample Rate

i
| [ ‘ 500000

UDP Packets errors Start Y0P Stream

Figure 5 Default network configuration of AFEDRI SDR-Net.
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You can change and save new network parameters according to configuration of local
network.

There is no need to use any additional software to use AFEDRI SDR-Net with Linrad and
SDR-Radio software. You need only to configure your software (Linrad or SDR-radio) to

use SDR-IP receiver as signal input device, and provide to software IP address of AFEDRI
SDR-Net.

Software Linrad and SDR-Radio can set gain of SDR-IP receiver only by 4 steps (0db, -
10db, -20dB, -30db), but AFEDRI SDR-Net has 16 steps gain regulation from -10db up to
35db with minimal step 3db, so there is used next table to translate attenuation values to
AFEDRI SDR-Net scale, please see next table for reference:

SDR-Radio, Linrad Attenuation, dB AFEDRI SDR-Net RF gain, db
0 29

-10 14

-20 -1

-30 -10

B SDR Network Control Box {v. 023)

SDR Control | Command shell | Filtertools | Metwok | About
[ Route console ovtout to HiD interface [ Single channal RX Made Save sample rate
fommand fnput Frequency Save Main Clock
M = compensation
DAC value Save RX mode
128 3 | Save YCO voltage
Gain bable Save Gain table
Emulated
Gain
odg [ 11db - Calibration
- - Test signal frequency (Hz}
-10d8 gab 3 | ; .
: — i
A | 2ab G Measured signal freguency (Hz}
-30d8 —d4db 4|
[Calculate Main Cleck frequency ]
Save defaults

Figure 6 The “Gain Table” with default parameters
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Since firmware version 128 it is possible to change gain translation table and save in the
internal SDR’s EEPROM, according user’s preference. After power up the AFEDRI SDR-Net
will use this, preliminary saved, custom table (see Figure 6).

3 AFEDRI SDR-Net firmware upgrade

3.1 Firmware upgrade of AFEDRI SDR-Net receiver can be done using TFTP network
protocol. There is utility tftpd32.exe that can be used for firmware upgrade, it can be
downloaded using next link:

http://tftpd32.jounin.net/tftpd32 download.html

May be there is lot of other software that implements tftp protocol client, that could be
used for firmware upgrade, below described process for tftpd32.exe only.

You need to do next sequence for AFEDRI SDR-Net firmware upgrade:
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3.1.1. Set jumper between pins 5 and 6 of JTAG connector P1 (see Figure.7). If you put only

this jumper, SDR will have default IP address - 192.168.0.8.

If you want to use same address that is used for SDR regular connection, you need in to
set additional jumper between pins 7 and 8 on same (P1) connector.

Attention!!! You can use user defined IP address only if it was saved in ADEDRI SDR-
Net EEPROM. IP address can be configured by SDR Network Control Box software

when it connected to PC using USB interface!!!

Put here additional jumper to
use cutom IP address

—F

hoot mode

Put here jumper to enter

Figure 7 AFEDRI SDR-Net boot-mode jumper position on JTAG (P1) connector, for firmware upgrade

mode

3.1.2. There is new feature exists in AFEDRI SDR-Net beginning boot-loader v2, firmware
v204 and “SDR Network Control Box” v.23. User can enter AFEDRI SDR-Net to
firmware upgrade mode without any jumper, but using command that sent from
"SDR Network Control Box” application. User need to press the button “Firmware
Upgrade”, that is located on the “About” tab (see Figure 7.1). This procedure allows

9
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user to do firmware upgrade without any box opening. Attention all network
parameter in this case will be same as AFEDRi SDR-Net as configured for regular
work (i.e. network parameters that was saved in the internal Flash memory of
SDR). Further firmware upgrade procedure is same as described below for
“jumper” mode.

Pr SDR Network Control Box (v. 023)

SDR Contral Command shell Filter tools Metwok about

Serial Number: 43143954
FirmWare Yerision: 0204 Firmware upgrade

HW/CPLD version: 00030002

FrontEnd Main Clock Frequency: 80000000(Hz)
Sample rate: 250000

Single Channel RX mode

Software Designed by: Alexander Trushkin, 425L¥ and
Igor Maslo {Graphical Design}

Figure 7.1 3 «About» tab, «Firmware Upgrade» button

10
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3.1.3. Connect SDR to PC (or network router, hub) by network cable. After network cable

was connected, you can switch on receiver AFEDRI SDR-Net, voltage can be supplied
from external power supply or USB line.

3.1.4. Now you need to wait till SDR enter to firmware update mode (boot loader), if SDR
successfully enter to boot loader it indicate this constantly lighting two LEDs red and
blue (green), yellow LED have to be constantly switched off .

3.1.5. You need to start tftpd32.exe utility, screen-shot of this utility is shown on Figure.8

“~ Tftpd32 by Ph. Jounin

S[=/e3

Current Directary |D:'\P‘rngrams'\T FTFD32

ﬂ Browze

Server interface |223_|:|_|:|_1

| ShowDi

Titp Clignt l Syzlog server ] Log viewer Put here IP

— g 5D
Host [192168.08 Part Addvess of SDR
LocalFile | _
Femate File |
Block | pefaul Press this batton to
Size

choose hin file
Get Put
Ahout | Settingz Help |

Figure 8 Tftpd32 utility (red color writings shows author’s comments)

After first start of this utility you can (but not must) configure it to run only in tftp client
mode, to do this you need to press “Settings” button (see Figure.8). In “Tftp Client” tab
you need to enter IP address of AFEDRI SDR-Net receiver.

11
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= Tftpd32: Settings

Curl GLOBAL | TFTP | DHCFP | SvSLOG |
Ser

Vipars GIAEOK ¢ OILEIIL
Thtg

?WTFTP Server
Ha TFTP Server

Lod | ™ TFTP Client
[~ SNTF server
v Spslog Server
Siz I~ DHCP Server
I~ DNS Server

‘ ¥ Enable IPvE

ak I Drefault | Help | Cancel

Figure 9 Tftpd32 utility, “Settings” tab

3.1.6. To choose firmware file (it has .bin extension), press button “Local File” and find

firmware file in “Select file” dialog that is appearing after the button was pressed. (see
Figure.10)

Local File ID:\SW\AHM\AFEDHI_SDH_ =
Remote File I

Block =

Cine !Default l

Get | Put | Ereakl

®

Choose here prober .bin file

’) with firtoware

®

My Computer
Seltings

*.. Titpd32 by Ph. Jounin - [BlX] - select file @S
Current Directory ID:\Programs\TFTPD32 J Browse Look in: I@ Exe LI - =k B
Server ntertace [223.0.0.1 | Shaw Dir _._2_ ] afedri_sdr.out
[ 2 .
Tftp Client | Syslog server | Log viewer | aFEd”—SdV'S"'“
p— My Recent | & AFEDRI_SDR_Met.bin
Host |192.188 0.8 Part Daocuments

&

My Network Files of type: I
Flaces

[ Open as read-only

File name: t"-.FEDFI SDR_Met bin| Ll Open I
j Cancel |

Figure 10 Tftpd32 utility, “Select File” dialog

12

-1



Alexander Trushkin - 4Z5LV, 01/2012

3.1.7. After firmware file has been found, press “Put” button, it begin firmware upgrade
process. If all sequence, that is described above, has been done successfully, after
number of second delay you will see that yellow LED is blinking — this indicate that
firmware upgrade process is running. After firmware process is finishing, yellow LED is
switched off and data transfer finish message window is appearing (see Figure.11)

Current Directary |D:'\P‘rn:|grams'xT FTPD32 ﬂ Browze
Server interface |223_|:|_|:|_1 ﬂ Shiow Dir

Tftp Client

Host

0 black retransmitked

Local Fils i ] 132 blocks transferred in 7 seconds
MDS: 1953d60ees 7 fFc5ac0f4ddfcafSb0baas

Remate

Block.

0

Abougt Settingsz Help

Figure 11 Tftpd32 utility, firmware transfer finish message window

3.1.8. After successful firmware upgrade, you should remove all jumpers that was set for
firmware upgrade and reboot AFEDRI SDR-Net

3.1.9. You can check firmware version of SDR, using SDR Network Control Box application, it
is shown on “About” tab.

13



Alexander Trushkin - 4Z5LV, 01/2012

4 Recommendations for AFEDRI SDR-Net used with USB

connection and Windows 7

If you has changed sample rate of AFEDRI SDR-Net, when it connected by USB line to PC with
Windows 7 installed, you can see error massage, that shown on Figure 12. This message can
appears when user is pressing “Start” button of Winrad (HDSDR, WRPIlus etc.).

-142.3 dB
593,790 Hz

A" ECSS TSR USE (214 BReT e —

L —
LOE nomnnn . soo0 s 1

Tere DODD.642.500D

o
A ——

R TR TR

Info | Update [F9]
Full Screen [F11]

start  [r2]
Minimize [F3]

— G — e e Waterfall [N REW 2.9 Hz Avg
i [F41 — A — S peCirum ¢ e—— I OOM =+ Spee

Figure 12 USB Audio Device Wave Format error message on Windows 7.

To allow Windows 7 to use AFEDRI SDR-Net that has been configured for new sample rate, you need
inform Windows Audio driver to use new sample rate’s value “by default”. You need to do next steps:

®  Press Windows’s “Start” button and run “Control Panel” application
® In “Control Panel” choose “Hardware and Sound” menu (see Figure 13).
® |n “Hardware and Sound” choose menu “Sound” (see Figure 14.)

* In “Sound” window go to “Recording” tab, choose audio input device tht corresponds to
AFEDRI SDR-Net receiver and press “Properties” button (see Figure 15.)

14



* In new window “Line Properties” press “Restore Defaults” button (see Figure 16.). It is
not important what sample rate value you could see in Default Format sector (probably
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it will contain old value).

[E8 » Control Panel »

Adjust your computer's settings

System and Security
Review your computer's status
Back up your computer

Find and fix problems

Network and Internet
View network status and tasks
Choose homegroup and sharing opticns

Hardware and Sound

View devices and printers

Add a device

Connect to a projector

Adjust commenly used mobility settings

Programs

Uninstall a program

1
4

&

View by: Category ~

User Accounts and Family Safety
) Add or remeve user accounts
@' Set up parental contrels for any user

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

Clock, Language, and Region
Change keyboards or other input metheds
Ease of Access

Let Windows suggest settings
Optimize visual display

Choose this menu

Figure 13 “Control Panel” window
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? 0 @ v Control Panel » Hardware and Sound » « [ #2 N Search Control Panel e

Control Panel Home . .
./ Devices and Printers

S tenrdSectmiy =1, Add adevice | Addaprinter | Add a Bluetooth device | Mouse '@' Device Manager

Metweork and Internet @ AutoPlay
e Tharhwarc and Soussd Change default settings for media or devices | Play CDs or other media automatically

Programs @ Sound
.I [ A arini=and Eamiky = Adjust system volume Change system sounds Manage audio devices
| EE \]J Power Options

Appearance and Change battery settings Change what the power buttons do

Personalization Require a password when the computer wakes | Change when the computer sleeps

Clock, Language, and Regicn Choose a power plan

Ease of Access

!- Display
I g Make text and other items larger or smaller | Adjust screen resolution
Connect to a projector | Connect to an external display

3. Windows Mobility Center
E Adjust commonly used mobility settings

Windows Mobile Device Center
Change connection settings

NVIDIA Control Panel

Choose this menu

Figure 14 “Control Panel” -> “Hardware and Sound” window
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1 % Sound Cx N

Playbadk | Recording |Sour|ds I Communimtions|

Select a recording device below to modify its settings:

Line
AFEDRI-SDR-MNet Audio
Default Device

Headset Microphone
Eluetooth Hands-free Audio
Disconnected

Microphaone
High Definition Audio Devj
Ready

Microphaone
High Definition Audio
Ready

M O

Choose recording Audio Device input
corresponding AFEDRI SDR-MNet

[ i i i I} A i
T |Press here'l— —_—

[ o ][ canesl || apply

Figure 15 “Sound” window

- — ™
-}3’ Line Properties E

| General | Listen I Levels | Advanced

Drefault Format

Select the sample rate and bit depth to be used when running
in shared mode,

2 channel, 16 bit, 250000 Hz

| Exclusive Mode

i&llow applications to take exclusive control of this device:

Give exclusive mode applications priority

| Press this button |

Restore Defaults

E 0K i[ Cancel ] Apply

Figure 16 “Properties” window, AFEDRI SDR-Net properties changing
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