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Apache Labs ANAN-100 and ANAN-100D PA/Filters

Introduction

The Apache Labs ANAN-100 and ANAN-100D
SDR Transceivers both use the same PA/Filter board

--------
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Apache Labs ANAN-100 and ANAN-100D PA/Filters

The PA/Filter board is installed upside down on the top inside of the ANAN-100/D case /
extrusion. The case is used as a heat sink for the PA Driver and PA Final transistors.

The primary functions of the PA/Filter board:

100 Watt Power Amplifier.

High pass filtering.

Low pass filtering.

Watt meter/SWR capabilities.
Antenna selection capabilities
Filter selection capabilities.

0,10, 20, 30 db step attenuator.
Transmit/Receive switching relays.

NV WNRE

With the exception of the 100W power amplifier, the PA/Filter board is based on the
OpenHPSDR "Alexaires" (Alex) design.

See http://svn.tapr.org/repos_sdr_hpsdr/trunk/Alexiares/Documentation/ALEX Manual V1.0.pdf to view the
OpenHpSDR Alexaires V1.0 manual.

The High pass and Low Pass filters on the PA/Filter board are NOT software defined. These
se discrete capacitors and inductors to create hardware based filters with specific Low Pass and High
Pass characteristics. The actual filter frequencies CANNOT be modified by the user.

The Low Pass Filters are used for both transmit and receive filtering, but their primary function
is to prevent radiation of transmitter harmonics. The High Pass Filters are used for receive only and
are used in conjunction with the Low Pass Filters to create bandpass filters, according to the VFO
frequencies currently in use.
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Apache Labs ANAN-100 and ANAN-100D PA/Filters

The PowerSDR Setup, Ant/Filters, HPF/LPF tab contains apparent settings
for 6 HPF ranges and 7 LPF ranges.

[ EEEE
- - — - I:L_ IEI
I HPSDR Setup - -

General |Pu.|diu | Digplay | DSF | Tranemit | P4 Settings |F¢:peamnce | Keyboard | CAT Control | Tests |
| Hardware Config | HPSDR | Options | Calibration | Fiters | ANAN Cid | Ant/Fiters | RX2 | Navigation |

Antenna | HPF/LPF |

ByPass HPE Active LPF

[[] 15MHz 1800000 | |6.499399 1% 0.000000 |5 (2500000 |2 1g0m

[F] 65MHz (6500000 |3 |9.499999 |2 2500001 || |5.000000 |2 som

[[] 95MHz 9500000 |2 112595999 i 3.000001 = 8.000000 = g0/40m

1 &aamHz [13.000000 [ 19.999999 | 8.000001 [ |16.500000 5 30/20m>

] 20MHz (20000000 =] oo oo SRR OUUO00 =~  17/15m

[C] 6m BPF/LNA |50.000000 [ |61.440000 |£ 25000001 || (35600000 = 12/10m
[F] ByPass/55 MHz HPF 35.600001 [ |61.440000 2| gmyByPass

& Auto

Reset Database | | Import Datsbase... | | ExportDatsbase.. | | OK || Cancel || Apply |

For example, when a VFO is set to 14.300 Mhz, PowerSDR will select the 13Mhz High Pass

filter and the 30/20m Low Pass filter. This creates a receive bandpass filter with a bandpass of 13
Mhz (High Pass) to 16.5 Mhz (Low Pass). When transmitting, only the LPF is used to suppress any

emissions above 16.5 Mhz or so.

While PowerSDR provides spinners which appear to allow you to change the apparent Low

I:ass and High Pass cutoff frequencies, the actual HPF and LPF cutoff frequencies are fixed in
ardware and CANNOT be changed by the user. The spinner value settings are used by PowerSDR to
determine when to select particular filters based on present VFO settings, but do NOT affect the
qctual HPF and LPF cutoff frequencies defined in hardware.
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Apache Labs ANAN-100 and ANAN-100D PA/Filters

The HPF/LPF tab also contains an Auto/Manual switch. When switched to manual, individual
HPF/LPF filter selections are shown for the current VFO frequencies. When in Auto mode, the

HPF/LPF filter selections shown will likely not be correct and may represent the state of the filters the
last time the manual button was pressed.

When one or more HPF are bypassed, the bypass is ONLY active when the Auto / Manual
witch is in the MANUAL mode. VFO frequency also can affect when individual HPF are active in

manual mode.
Note that the "ALEX" button in the upper left corner of the main PowerSDR window toggles between

Alex HPF/LPF auto and manual mode with a mouse click.

i7) Auto @ Manual

ALEX in Manual Mode

ALEX in Auto Mode
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Apache Labs ANAN-100 and ANAN-100D PA/Filters

Filter Bypassing

The HPF section contains check boxes to allow the user to bypass selected HPF, or to bypass all
HPF. LPF filters cannot be bypassed, since they are used to prevent transmission of unwanted
harmonics etc. The Bypass check boxes ONLY work when in Alex HPF/LPF Manual mode. The bypass
check boxes do NOT function in Alex Auto mode.

HPF/LPF

EyPazs HEE Active LPE

] 15MHz 1800000 |3 (6499399 0.000000 |3 (2500000 |5 160m

] 65MHz (6500000 |3 (9499999 |2 2500001 || [5.000000 || som

] 95MHz (9500000 |3 |12.999999 & 5.000001 = 8.000000 | §0/40m

[l 13MHz [13.000000 |3 |19.999999 [ C 8.000001 |54 |16.500000 |5 3&@’
] 20MHz |20.000000 |3 |49.999599 |3 16.500001 | |25.000000 (= 17/15m

[C] 6m BPF/LNA (50.000000 |2 |61.440000 2 25.000001 || [35.600000 || 12110m

[7] ByPass/55 MHz HPF 35.600001 & |61.440000 | gmyByPass
Lato\ @ Manual

The above picture shows Alex HPF/LPF in Alex manual mode with “ByPass/55 Mhz HPF” checked.
This bypasses all HPF, but does NOT bypass the automatically selected LPF. The “ByPass/55 Mhz HPF”
checkbox, when checked, is ONLY active when HPF/LPF is in Alex manual mode.

The “ByPass/55 Mhz HPF” checkbox, when checked, overrides any other HPF Bypass check boxes. In
other words, when checked, all HPF are bypassed when in Alex manual mode.
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Apache Labs ANAN-100 and ANAN-100D PA/Filters

6 Meter BPF/LNA Operation

The Alex HPF/LPF 6m BPF/LNA bypass check box controls both the 6 meter HPF and the
operation of the 6 meter Low Noise Amplifier (pre-amp).

Antenna | HPF/LPF |

Pass HPFFE Lctive LPE

[F]  15MHz 1800000 3 |6499999 2 0000000 (| [2500000 [ 160m
[[] 65MHz (6500000 |&f (9499999 (3 2500001 [ [5.000000 [ 80m
[[]  95MHz 9500000 & [12.999999 |5 5.000001 |5 |8.000000 |2 go/40m
[l 13MHz 13.000000 |3 19.999999 |2 8000001 [ (16500000 | 30/20m
[F]  20MHz_20.000000 |=] 149399599 | 16500001 = [25.000000 = 17/15m

6m BPF/LNA 50000000

£

61.440000 :>

T Byrassion MHz HPF

I:IﬁUtD @

The above picture shows the Alex HPF/LPF filter selections when the VFO is set to 6 meters with the
ByPass “6m BPF/LNA” check box unchecked. The 6 meter Low Noise Amplifier is active.

HPF/LPF
ByPsss HPE Active LFE
] 15MHz [1800000 [3] [6.499999 [ 0000000 |- [2500000 =] 160m
] 65MHz [6500000 [2] [9.499999 [ 2500001 [=] [5.000000 2] mom
] 95MHz [9500000 [5f (12999999 [ 5000001 [=| [3.000000 I~ goig0m
F]  13MHz [13.000000 [2] [19.999999 [2 8.000001 [=] [16500000 =] 30/20m
]  20Miz_[20.000000 [=] [49.999999 [2 16500001 |21 (25000000 & 17715m
6m BPF/LNA [50.000000 [ [61440000 |2 7D 25.000001 = [35.600000 [ 12/10m
[ ByPass/55 MHz HFC 35.600001 [ |61.440000 5 Erru'B‘:{E:’
-:-.u’-'-.utn

The above picture shows the effect when the ByPass “6m BPF/LNA” check box is checked. The 6
meter Low Noise Amplifer (pre-amp) is off, no HPF filter is active, and the 35.6 - 61.44 LPF
“6m/ByPass” is selected.
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Apache Labs ANAN-100 and ANAN-100D PA/Filters
US Military Auxiliary Radio System (MARS) operation.

The United States Military Auxiliary Radio System (MARS) authorizes its Licensed US Amateur
members to operate on selected US Military frequencies. These frequencies are very often
located near existing US amateur bands.

PowerSDR provides the capability to restrict transmitter operation to the bands authorized in
specific regions. See the “Region” list box selector below:

i ™
HPSDR Setup E=RECR
A i

General |ﬁu_|diu | Display | DSF | Transmit I PA Settings | Appearance I Keyboard | CAT Control | Tests |
Hardware Corfig | HPSDR | Optiens | Calibration | Fiters | ANAN Ctd | Ant/Fiters | RX2 | Navigation |

Radio Model HPSDR Hardware Present Connection Type
™) HPSDR
©) HERMES e

Full Network Discovery
[] Enable Static IP Address

10| 10p| 30k | 100 @

) ANAN-10
) ANAN-100

@ ANAN-100D E 0= ETE e

10 10 soRf[115R]®

Limit Sttched Receivers 10 10 30| 120

egion
[] 1-Receiver Select IP
United States -
AMNAM Address
_ P 132.168.1.89 Ver: 20
[C] Receive Only MAC: 00:04:33:8e:58 bf ID: 04
| |
[F'.esetDatabase ][ Import Database... ][ Export Database. .. ] [ oK ] [ Cancel ] [ Apply ]

The selected “Region” can be changed from “United States” for example to “Extended” to
permit transmit operation on frequencies outside the Amateur bands. Users should be
cautioned this capability can result in violations thru the use of frequencies not authorized for
Amateur use in your country.

PowerSDR will automatically select the proper HPF and LPF filters for all frequencies between
1.8 mhz and approximately 61 mhz when the “extended” region is selected. Use with caution.
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Apache Labs ANAN-100 and ANAN-100D PA/Filters

Licensed 470-479 Khz / 630 meter operation

The ANAN-100 and ANAN-100D PA/Filter boards include a fixed hardware LPF with a cutoff frequency
of about 2.5mhz. This LPF filter cannot reduce the radiation of harmonics occurring below 2.5 Mhz.
Operation in the 470-479 khz / 630 m band REQUIRES an external low pass filter capable of
suppressing any harmonics which may be generated when transmitting on those bands. This LPF

must be capable of handling full licensed transmit power. License may be required in your country.
Apache Labs ANAN-100 or ANAN-100D Licensed operation on 470-470khz

KVTR The ANAN-100/D PA/Filter Boards include a Low Pass Filter with a 2.5 Mhz
Att i P cutoff frequency. This LPF will NOT suppress harmonics generated when
0 1?}n2|.:}a3grd-b transmitting between 470479 khz. A Transmit Low Pass Filter capable of
v EXT 3 handling your licensed transmitter output power is REQUIRED,
B i il
To High Pass EXT 1
Filters and RX1 &
Bypass
[7] R 1 Out on Tx

Receive path shown in blue.
Transmit path shown in red

Relays shown in transmit
K19A

External Low Pass Filter

K8 Ant 1 A TRANSMIT Low Pass Filter with a cutoff
between 430 Khz and 518 Khz is REQUIRED
for operation in the 470-479 Khz! 630m E
band.
K5 K11 Ant 2
LPF b
From 1000 PA
K14 Ant3
HPF/LPF
. The 160m LPF has no
ByPass HPE L LPF practical effect when
A A - - transmitting in the 470-
] 15MHz 1800000 [ (6499999 |2 0.000000 [=] [2500000 S 160m | s70un7 band therefore
. . 2500001 || [5.000000 [ harmonics are not

] &5 MHz |[6.500000 = 5499595 f= = = 20m supressed,

= o5 MHz (9500000 (= 12.995955 = L000001 |5 8.000000 =-| 60/M40m

0 13MHz 13.000000 = 15.959555 = 3.000001 = 16.500000 -+ 30/20m

] 20 MHz  |20.000000 = 4955595399 = 16.500001 (£ 25.000000 5 17/15m

[[] 6m BPF/LNA |50.000000 = 61.440000 = 25.000001 35.600000 = 12410m

cﬁ ByPass/55 MHz HPF > 35600001 = 61.440000 = Em/ByPass
Auto When the VFO is tuned
i below 1.5 Mhz,
PowerSDR automatically]

bypasses all HPF.
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