Alexander Trushkin - 4Z5LV, 07 /2014

AFE822x SDR-Net - short user manual.

1. AFE822x SDR-Net, main information.

The image of AFE822x 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.
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data transfer
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Power VDC

q" [External ‘
|Power +7.5VDC|

HR911105A

LAN (Network)
Connector

Figure 1 AFE822x SDR-Net receiver

1.1 1p3, JP4 connector (RF Input connector) — This can be SMA or BNC (optional) type

connector, it is used to connect external antenna or any other RF signal source
(maximum limit is 13dbm).

1.2 19 connector (USB connector) — it is used to connect USB cable ( mini-B USB type)
between SDR and PC. When AFE822x SDR-Net is configured for USB connection mode,
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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 Assienment

Contact Sianal Name Tvpic_aIWirinq
Number bbb 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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J7 connector (External Power Supply +7.5V) —it can be used to connect SDR to external
power supply. External power supply required DC voltage from +7V up to +10V. The
2.5mmX5.5mm DC power Plug is needed for external power supply cable assembly. The
external power supply can be used when AFE822x SDR-Net receiver is used in Network

mode. The pin-out for external power supply cable is shown on Figure.3

DC POWER PLUG

1.3

1 pin - +7.5V
@ 2. pin - Ground (from power supply)

=

Figure 3 DC power plug pin-out

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 AFE822x SDR-Net:
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e On most modern PC You can use Straight network cable for both connection
types: to hub or direct connection to PC (see Figure.4)

On some old PCs if you connect SDR to PC directly, you should use Crossover
cable (see Figure.4)

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

EIA/TIA T568B Straight Through Diagram

|

N N

NN

EIA/TIA TS568B Crossover Diagram

NN

NN A WN=
NWN
NN A WN=

Figure 4 Network cables diagrams (Crossover and Straight)

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

1.5 LD1 LED (blue or green) —is indicating that AFE822x SDR-Net front-end IC is functioning
properly, including all electronics, that is 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
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or switched OFF, so there is problem in hardware functioning or in software. In the case
of problem you need to “reset” AFE822x 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 AFE822x 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 AFE822x SDR-Net (Linrad,
SDR-Radio, Winrad, HDSDR, WRPIus), till SDR’s firmware will finish start-up initialization,
so you need to wait till LD1 (blue or green LED) is beginning to blink!!!

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 AFE822x SDR-Net with different
software

2.1 AFE822x SDR-Net connected trough network interface and used with Linrad and/or SDR-
Radio v1.5 software

By default AFE822x SDR-Net has network parameters, that is shown on Figure.5
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[7% SDR Metwork Contral Box x4 (v.5.08a) E=E

| SDR Control | Command shell | Filtertools | Network | Multy ChannelRX | About |

SDR IP Address : Destination IP Address
["] Disable DHCP Server
192.168.0.8 192.168.0.10
" | Emulation ID
SDR IP Mask O Destination Port
2552552550 Save As Default ID | 50000
[V| Enable Network Interf
Gateway IP Address Multi Stream i : rise
192.168.0.1 |off =l
["| Edit Network Parameters Save Multi Stream |
Save Network Parameters |
Sample rate (samples/s) Network Sample Rate
i }—E ‘ 1000000 Ok!
UDP Packets errors Ol oo

[] Broadcast UDP Stream
|| Broadcast Slave

[ multicast protocol

=3

Figure 5 Default network configuration of AFE822x SDR-Net.

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 AFE822x 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 AFE822x
SDR-Net.

Software Linrad and SDR-Radio can set gain of SDR-IP receiver only by 4 steps (0db, -
10db, -20dB, -30db), but AFE822x 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
AFE822x SDR-Net scale, please see next table for reference:
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SDR-Radio, Linrad Attenuation, dB AFE822x SDR-Net RF gain, db
0 29

-10 14

-20 -1

-30 -10

m SDR Network Control Box x4 (v.5.08a)

|:| Route consels cutput to HID interface

Command Inpui

MSD device path
F=\

Choose SDR. Path...

Frequency

DAC value

-

128 5

Gain table
Emulated

Gain

SDR Control | Command shell | Filtertools | Network | Multy ChannelRX | About |

(7] 0SB dudio mode
Save Main Clock
compensation Save USB Mode

o | B [

KF Gain

-10dB

-20dB

-30dB

11db

Save VCO voltage

Save Gain table

Get Sync State

Save defaults

Calibration
Tt signal fraquency (Hz)

Measured signal frequency (H)

Calculate Main Clock frequency|

Figure 6 The “Gain Table” with default parameters

It is possible to change gain translation table and save in the internal SDR’s EEPROM,
according user’s preference. After power up the AFE822x SDR-Net will use this,

preliminary saved, custom table (see Figure 6).
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3 AFE822x SDR-Net firmware upgrade

3.1 Firmware upgrade of AFE822x 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 AFE822x 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 jumper to enter

Put here additional jumper to
boot mode

use cutom IP address

—F

Figure 7 AFEDRI SDR/AFE822x SDR-Net boot-mode jumper position on JTAG (P1) connector, for
firmware upgrade mode

3.1.2. There is new feature exists in AFE822x SDR-Net beginning boot-loader v2,
firmware v204 and “SDR Network Control Box” v.23. User can enter AFE822x 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 user to do firmware upgrade without any box opening. Attention
all network parameter in this case will be same as AFE822x SDR-Net as configured

9



Alexander Trushkin - 4Z5LV, 07 /2014

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.

[% SDR Network Control Box x4 (v.5.08a) = | B

| SDR Control | Command shell | Filtertools | Network | Multy Channel RX | About

Serial Number 32331C35

Firmware upgrade
FirmWare Verision: 2080
HW/CPLD version: 00060025 Reset SDR

FrontEnd Main Clock Frequency: 72000000(Hz)
Sample rate: 1000000

Dual Channel RX mode

Software Designed by: Alexander Trushkin, 4Z5LV and

Igor Maslo (Graphical Design)

Figure 7.1 3 «About» tab, «Firmware Upgrade» button
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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 AFE822x 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

EEX

Current Directory |D:'xF'ru::grams'xT FTPD32

ﬂ Browsze

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

~|  Shaw Dir

Tttp Client l Syslog server ] Log viewer
Host |192.168.0.8

Put here IP
address of SDE

Port

LocalFile | _
Rermate File |
g!':":k Default - Press this button to
12 choose bin file
Get | Put
About | Seftingz 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 AFE822x SDR-Net receiver.
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= Tftpd32: Settings

Curl GLOBAL | TFTP | DHCP| SvSLOG |
Ser

ViépaTs $IAKOK ¢ OIILEIN
Tty

?WS’——TFTP Server
Hol TFTP Server

Lod | ¥ TFTP Client

[~ SMNTP server
v Syzlog Server

Blo

Siz] [~ DHCP Server

[~ DMNS Server

‘ ¥ Enable IPvE

0K I Default I Help I 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)

- Tftpd32 by Ph. Jounin [:]lﬁ]lz] - Select file

Curent Directory [D:\Programs’TFTPD22 =] Bowse Look in- | (3 Eve ~| @
Serverinterface 223001 ;l Show Dir L' aFedri_sdr.out
: I . ! afedri sdr. sirn
Titp Client | Syslog serverl Log viewer | b R
My Recent £ AFEDRI_SDR_Met.bin
Host [192.166.0.8 Fart Documents

Local File ID “SwAARMMAFEDRI_SDR, =
Remate File I

Block !Df It l

Size slaut =

Get Put | Breakl

@

Choose here prober bin file

’) with firmoware

&

My Camputer

Setlings

@ File name: I LI Open I
My Metwork  Files of type | -] ﬂl
Places

™ Open as read-only

|

Figure 10 Tftpd32 utility, “Select File” dialog
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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:"~F'ru:ugrams'xTFTF'D32 ﬂ Browse
Server interface |223_|:|_|:|_1 j Show Dir

Local Filg L] 132 blocks transferred in 7 seconds
B \1‘) 0 block retransmitked
emate MDS: 193d60ee67Ffo3ac0F4ddFcafShobaog
B!u:u:k
e
—_—_—_———_——— -
About Seftingz 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 AFE822x 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, 07 /2014

4 Recommendations for AFE822x SDR-Net used with USB

connection and Windows 7

If you has changed sample rate of AFE822x 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.).

—
peeHU

'51943":}39312 “our SoundCard does not support this Wave Format

B e FOSS O SET Y USET Y B BRRYT. ) em—

e —
LQI&E nnnn_l’:ou =51
TwneDODDD.GE322.500

C 2
S

S EEEEER R

e — e — Waterfall KB REW 2.9 Hz Avg
h—— G —— SpeCirum *—— Z00M * Spee;
-——————————————————————1

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

With latest AFE822x SDR-Net firmware versions this massage shows that you did not install the
SDR_Control box dll as plugin for HDSDR!!! To install SDR_Control box as HDSDR plug-in you should:

e Exit HDSDR

e copy all files from SDR_Network_Control_Box directory to folder where HDSDR installed (for
example to C:\Program Files\HDSDR).

e Restart HDSDR application.

When SDR_Control is installed as plug-in it should be started automatically when users starts HDSDR
application, you should not start is manually!
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If you see System error message “Unspecified Sound error code 1”, when pressing “Start” button, this
error appearing when USB port where you connect the SDR is not able provide the sample rate that SDR
configured (192kHz in Single channel mode or 96kHz in Dual Channel mode by default). (See. Figure 13.)

% HDSDR [default] version 2.61

Lol ool aalo ool Ak ael ol I rew 0.7+ EXEEER

s foom sl Speed

wED28.133.522 : I, Unspecified Sound error: code 1

rune D028.049.000
: _
L2

Bandwidth [F6]
Options  [F7]
Help | Update [F1]
Full Screen [F11]
Start  [F2]
Minimize [F3]

TR e —— e — RBW 0.4 Hz
= C b e—— Y —— Spectrum s 7o0m *=———— Speed

Figure 13 “Control Panel” -> “Hardware and Sound” window
This problem can be solved using one of two ways:
e Tryto connect SDR to alternative USB port

e Tryto decrease AFE822x SDR-Net USB sample rate to lower value (you can try 192000 Hz or
125000 Hz).

The USB sample rate value can be changed using next sequence (See. Figure 14.):
e Run SDR_Control utility
e Switch to “Command shell” tab
e |nput the new sample rate value in “Command Input” edit box.

e Press “Save sample rate” button
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e To make the new value actual for OS, restart SDR, pressing “Reset SDR” button that located on
“About” tab or disconnect USB cable from PC and connect it again.

SDE Control Command shell Filter tools

I:‘ Route consele cutput to HID imterfacs [ Save sunple rate

Command Input le“ﬂlc.?_ . [ Save Main Clock
182000) compensation  Press this button to

DAC val
st save new sample rate
[ Save VCO voltage ]

Y

28

AR [ Save Gain table ]

Emulated .
Gain [

Get Syne State ]

Input here desired value in -
Hertz 04E Calibration

Test signal. frequency (H2)
-104E

-204E -
Measured signal frequency (Hz)
-20dE

Caleulate Main Clock frequency
Save defaults

Figure 13
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