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New for 2018!! 

 

>  New design adds new features,  

performance and ease of use 

>  Large Color LCD touchscreen 

provides outstanding visual 

impact and simplifies local use 

>  Multiple new functions like 

waveform tracking, trending and 

tuning, watts-dbm display, etc. 

>  EC model allows use with external 

bidirectional couplers up to 10kW. 

>  Integrated Ethernet with browser , 

Telnet and SNMP access to setup, 

status, control and statistics 

>  Dual Form-C alarm output – C, NO 

and NC, individually assignable 

per alarm type or manual 

>  Highly reliable and remotely 

upgradeable for extended service 

life  

>  Optimized for in-line or rack 

mounting 

APPLICATIONS: 

•  Public Safety Radio Systems (Analog & 

Digital) 

•  FM/CW, SS, PTC, P25 

•  Public Utility / Transportation Radio 

Systems 

•  Broadcast Radio Systems 

•  Combined Systems 

AK4XN 

 

AK4XD 

 

Description: 

The AK4X builds on our workhorse AK3XV2 series to set a 

new standard for price, functionality, compact size and 

ease of use in RF transmitter/antenna system monitors.   

The processor detects equipment failures by monitoring 

transmit power, VSWR, temperature, supply voltage and 

AK4XEC

 

2U RACK MOUNT 
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appropriate coupling/attenuators, display of up to 

10KW (+70dbm) is possible through software scaling. 

Alarm and warning notification can be enabled for 

email, SMS and/or SNMP. Warnings can send 

notifications through email, SMS and SNMP, while 

alarms can also trigger one or both of the internal 

relays. Relays can also be manually controlled 

through the web interface, Telnet or SNMP. 

Remote setup is simple using the LCD or built-in web 

server. A series of setup pages makes setup fast and 

intuitive. In addition, a new “Clone” feature (also 

available on the AK3XV2) allows the user to quickly 

copy setup from an existing similar site on the same 

network. 

USB and Telnet menus are available. These menus 

are text-based and provide much the same 

functionality as the web pages. 

Future firmware releases are planned and will 

include data logging to a microSD card, plus 

additional functions. The device is fully updateable 

remotely through the web interface. 

 

Absolute Maximum Ratings: 

PARAMETER MIN TYPICAL MAX UNITS NOTES 

      
Power Supply 
Voltage 

7 
12-24 

42 
VDC  

Power Supply 
Current 

0.15 
0.37 

0.5 
Amps 

(At 36VDC)( at 12VDC) ,(At 
7VDC) 

Operating 
Temperature 

-30 
 

+70 
degC Display may dim below -20C 

Storage Temperature -40  +85 degC  
RF Power FWD 
(N/D) 

 
 

1000 
Watts  

RF Power REFL 
(N/D) 

 
 

1000 
Watts  

RF Power FWD (EC)  
+20 +30 dbm  

RF Power REFL 
(N/D) 

 
+20 

+30 
dbm  

Alarm Relay Current  
 1 Amp @ 30VDC  

 

transmit key/idle times and can operate as a stand-

alone monitor with 2 alarm relay outputs and local 

display. 

The large LCD color touchscreen gives unmatched ease 

of use in local operation. Colors instantly indicate 

system status, while the higher resolution display allows 

for more information per screen. The touch screen 

provides a flexible and intuitive user interface, with 

setup and functions selectable through soft buttons. 

The Ethernet processor adds powerful network 

capabilities, including a web server for browser access, 

USB, Telnet and SNMP. Web page charts and graphics 

expand functionality to show hourly data for up to one 

year previous for trending, tuning aids for combiner and 

filter tuning and an oscilloscope-like display of power in 

real time. 

User settings allow power to be displayed as either dbm 

or watts. Correspondingly, reflection is shown as VSWR 

or return loss. Limits are applied in the selected units. 

New RF detector electronics provide up to 60 db of 

dynamic range and can be used up to 1KW (N and D 

models). Maximum power input for EC models is 

+20dbm. By selecting an RF bidirectional coupler with 
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Specifications:  (subject to change without notice) 

PARAMETER MIN TYPICAL MAX UNITS NOTES 

            

Input Voltage 9   36 Volts DC  AC Adapter included (12VDC) 

Input Power (DC)           

Relays Off   4.44   Watts  At 12VDC 

Relays On  4.86  Watts At 12VDC 

Backlight Off   2.46   Watts  At 12VDC 

            

Operating Temperature -30   +70 DegC 
LCD display limitation (-20C, no 
damage) 

Storage Temperature -40   +85 DegC   

            

RF Power Range           

-10 Models (N/DIN) 0   10 Watts (40dbm) 

-500 Models (N/DIN) 0   500 Watts (57dbm) 

EC Models 0   +20 dbm Ranges up to 10KW with proper coupling 

RF Power Resolution           

-10 Models (N/DIN)   0.01   Watts (.01dbm) 

-500 Models (N/DIN)   0.1   Watts (.01dbm) 

EC Models   0.1   Watts (.01dbm) 

RF Frequency Bands           

– C  Models (N/DIN) 1.8   3.0 GHz   

 – B  Models (N/DIN) 406   1000 MHz   

 – AB  Models (N/DIN) 300   700 MHz   

 – A  Models (N/DIN) 100   325 MHz   

– L  Models (N/DIN) 30   100 MHz Contact AKSolutions for 1-30 MHz 

EC  Models  25   3500 MHz Contact AKSolutions for others 

Sensor PIM  -167 -160 -155 dBc   

Insertion Loss (N/DIN) 0.05 0.05 0.1 db (.1db – C models) 

VSWR Range 1.0:1   24.9:1    9.9:1 on LCD 

Accuracy   2   % Requires site calibration 

Temperature Sense 
Range 

-40/-40   +100/+212 C/F External sensor included 

            

Alarm Relay(s) Current 0   1 Amp  @30VDC each relay 
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ORDERING INFOORDERING INFOORDERING INFOORDERING INFO    

Integrated Sensor Models: 

FORMAT:  AK4XD/N – R/L/A/AB/B/C – 10/500 – F/M 

AK4X  Base Model Number 

D/N  Connector Type: Din (7/16) or N connectors 

L/A/AB/B/C  Frequency Band: L: 50-100 MHz  A:100-325 MHz  AB: 300-700 MHz  B: 406-1000 MHz C: 

1.8-3.0 GHz 

10/500 *Max Power Range: 10W, 500W (Useable to 1000W) 

F/M Connector Combo: Female/Female, Male/Female, Female/Male, Male/Male 

Example: AK4XN-A-500-FF corresponds to N type, 100-325 MHz, 500W(1000W) max power, female/female 

connectors 

 

External Coupler Model: 

AK4XEC  Base Model Number 

Covers 25-3500 MHz. Power display from .1W – 9999.9W (+10dbm - +70dbm) 

All models include external temperature sensor, USB cable and AC power adapter (+12VDC out). 

 

OPTIONAL ACCESSORIES 

AK4PNL1  2U 19” Rack Mount Panel for (1) AK4X (N, D or EC models) 

AK4PNL2  2U 19” Rack Mount Panel for (2) AK4X (N or EC models only) 

AKDC4812  -48VDC to +12VDC Converter for up to (2) AK4X (N, D or EC models) 

Weight   2.0/0.91   LB/KG  Includes box, AC adapter & USB cable 

            

Connectors           

RF (N/DIN)   N Type     Comb. F/F, F/M, M/F, MM avail. 

RF(N/DIN)   
7/16 
Type 

    Comb. F/F, F/M, M/F, M/M avail. 

RF (EC)  SMA   Female 

Power, temp & ext in   5-POS     De-pluggable terminal block 

Relays   6-POS     De-pluggable terminal block 

USB   
 USB-
Mini 

    Cable included 

microSD   uSD     Push-push 

Ethernet   RJ-45     10/100 Base-T 
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Electrical Connections (N, DIN and EC models): 

Notes: 

Note 1: The striped lead on the supplied AC 

adapter is positive and should be connected to 

1.VDC+ on the monitor. The other wire should 

connect to 2.GROUND 

Note 2: 3.EXT IN+ can be used as a general-

purpose alarm input or a keyline indicator. In either 

case, it requires a pull-to-ground source, such as 

relay contacts or an open-collector transistor. 

Switching is at ~1V. GND is shared with the 

temperature sensor input. The active state is user-

set high or low. 

Note 3: Temperature sensor is non-polarized. Ring 

(mounting) terminal is isolated from sensor leads. 

The sensor must be connected between 

4.GROUND and 5.THERM+. 

Note 4: NO-NC functionality is reversed if NC is 

selected in setup. 

 

 

 

Sample Display 
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Dimensions & Mounting (EC): 

 

Dimensions & Mounting (7/16 DIN): 

Dimensions & Mounting (N): 
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OperationOperationOperationOperation    
The AK4X family of RF power monitors builds on 

the popular AK3XV2 to bring a new level of RF 

power sensing, display, monitoring and remote 

access into one compact package. User-set 

parameters allow a wide range of configuration 

through simple setup procedures. The large LCD 

color touch screen provides an impressive visual 

display of data while simplifying the user 

interface even further.  

 

The monitor requires a DC power supply capable 

of 300mA at 9-30VDC If station power is 

unavailable a 12-volt AC adapter (included) or 

another DC source from 9-30 volts can be used. 

 

During operation, the monitor continuously 

reads forward and reflected power. The sensor 

can be installed in either direction and the 

monitor will always assume that the higher 

power represents forward power. This also 

applies to EC models. 

 

There are two built-in relays that can be 

controlled automatically by alarms or manually 

using the LCD or network. Each is capable of 

switching up to 1A at 30VDC. 

 

The monitor also stores an average of 

forward/reflected power, temperature and usage 

(keyed/unkeyed) information hourly, for up to 1 

year. After that the newest record will replace the 

oldest. This is available on both the LCD and web 

pages. 

 

Networking operations include a web server and 

SNMP v2.6. It is possible to copy most setup data 

from another AK4X or AK3XV2 if it is on the 

same network (see Web Operations) using 

Clone/Copy. Telnet or USB can be used to access 

a text-menu based system for setup and status 

information. 

 

Before use the monitor must be calibrated. This 

adjusts power readings to compensate for 

frequency and modulation. In general it must be 

done at the site on installation, but could be done 

before installation on a similar system. 

    

CalibrationCalibrationCalibrationCalibration    

For models with an integrated sensor, the sensor 

itself is capable of detecting a wide frequency 

range. However, coupling will change with 

frequency. For all models modulation type can 

also affect readings. Upon installation power will 

likely need to be calibrated depending on the 

application frequency and modulation. An Easy-

Cal function greatly simplifies on-site calibration. 

See also the AK4X Quick Start Guide for 

installation and calibration instructions. 

 

EasyEasyEasyEasy----CalibrationCalibrationCalibrationCalibration    

Once installed in the system and powered, touch 

the main display for one second. Then press the 

SETUP button. From the Setup screen, press the 

CALIBRATE button. 

 

 

 

In multi-channel systems, 1 TX POWER is used by 

the monitor to determine the number of channels 

active at any time. Set the value to something 

slightly above the power contributed by each 

channel. In single channel systems, simply set this 
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value to something higher than normal TX 

power. 

 

To change, touch the 1TX POWER value. This will 

bring up the value entry keypad. Use the buttons 

to set the desired value, then press the ENT 

button. 

 

Power Multiplier is a convenient way to 

compensate for coupling in external coupler 

models. To change, simple press the multiplier 

value. The monitor will cycle through the 

available choices (1/10th, 1/10th, 1X, 10X, 100X). 

For integrated sensor models this value should 

be 1X. 

 

In some sites with high ambient RF, closely 

spaced antennas, etc. there may be a significant 

amount of noise. Noise Floor can be used to set 

a minimum threshold for the monitor to ignore 

this noise (this is separate from Autokey 

threshold). To set, press Noise Floor. With no 

transmit power applied, adjust this value up or 

down until power just shows zero. It should be 

just above the level of ambient noise. Setting it 

too high may cause the monitor to ignore valid 

signals.  

 

To calibrate RF power, connect a reference 

wattmeter in series with the monitor (or coupler 

for EC models). Touch the Forward Power value. 

This will bring up the calibration keypad. 

 

With forward power applied, set the Power 

Multiplier value first to get closer to the correct 

power range. Use the (-) and (--) buttons to 

decrease the displayed power to match actual RF 

power. Use the (+) and (++) buttons to increase 

the displayed power to match actual RF power. 

Note: you can hold the buttons to change values 

at a faster rate.  

 

FULL CAL is normally a factory-only adjustment. 

This should only be used if directed by 

AKSolutions. 
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Main DisplayMain DisplayMain DisplayMain Display    

The monitor has four basic display modes; Main, 

Status, Functions and Setup. During normal 

operation the main display (or the screen saver) 

is shown. 

 

The main display shows power in watts or dbm, 

SWR (or return loss), temperature and voltage at a 

glance. In addition, the color of each value 

indicates the status of that parameter. Green 

indicates normal, yellow indicates that a warning 

level has been exceeded, and red indicates that 

an alarm level has been exceeded. 

 

 

 

In addition, the display shows key state (when 

active) as well as the direction of applied power. 

The background for the main display graphically 

shows the RF power applied during the capture 

interval. Time and date is also shown if enabled 

(see Web Operations). 

 

If enabled (under System Setup), the main display 

will switch to screen saver mode after one hour 

with no screen presses. This simply cycles 

through the main display, status, tracking, and 

logo screens. Touch the LCD to return to the 

main display. All monitoring functions continue 

regardless of the display selection. 

 

LEDsLEDsLEDsLEDs 

The ALARM LED on the front panel provides a 

quick visual indication of monitor status. With no 

warnings or alarms, the ALARM LED will be steady 

green. If there are any alarms active it will be 

steady red. If there are only warnings, the 

indicator will flash green. If the web interface has 

been used to override relay operation the LED will 

flash red. 

 

The POWER LED will normally be steady green. If 

the applied DC voltage exceeds the user-set 

limits (see Limits), it will be flashing green. 

    

Note: There are two additional LEDs on the side 

of the monitor (near the Ethernet connector). 

These indicate internal status of various sub-

systems and will normally be green. However, 

they may flash red briefly during device resets 

and other operations. This is normal. 

 

Display modes are accessed, from the main 

display, by touching the LCD for 1 second then 

releasing. Four buttons will be displayed; Clear 

Alarms, Status, Setup and Functions. 

 

    

 

Clear AlarmsClear AlarmsClear AlarmsClear Alarms    

This will clear any warnings and alarms that are 

active. If any alarm condition persists it will re-

occur. 
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StatusStatusStatusStatus    

There are two status displays available from the 

main screen. These are quick snapshots of 

system information and warning/alarm status. 

 

Alarm Status shows at a glance the high/low 

values of various parameters. Values are color-

coded; red if alarmed, yellow if a warning level 

has been exceeded, or green if nominal.  

 

System Status shows the model and serial number 

for the unit, the current firmware versions for the 

display and network sub-systems, the IP address 

currently active on the network, and the 

date/time (see Web Operations). 

 

FunctionsFunctionsFunctionsFunctions    

These are helper screens used to diagnose 

problems or help with site activities. Track 

graphically shows RF power. Trend shows hourly 

historical data in periods from 1 day to 1 year. 

Tune is an aid used to tune cavities or tune 

combiner channels. 

 

To select, touch the main display for one second, 

then touch the Function button. 

 

    

 

TrackTrackTrackTrack    

This function graphically displays RF power 

measurements vs. time. Data can be overlaid by 

selecting which datasets to display. By default, 

forward and reflected (composite) are shown. 

VSWR (RL), Max and Min power can also be 

selected or turned off by touching the 

corresponding buttons at the bottom of the 

display.  

 

    

 

To exit, touch the graphics area to select the 

main or function screen. 

 

TrendsTrendsTrendsTrends    

Every hour the monitor stores and average of 

forward/reflected power, temperature and 

key/unkey times for that hour. These can be 

shown graphically in periods from one day to 1 

year. After one year new data will over-write the 

oldest data. 

 

Note: Due to screen resolution, periods longer 

than one week will have hourly data combined to 

fit within the display’s number of pixels. Each 

data point shown for 1 month is an average or 

peak for 3 hours, for 3 months it is 7 hours, for 6 

months it is 14 hours, and for 1 year it is 29 

hours. 

 

    

 

Use the buttons at the bottom of the display to 
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select the period desired for display. The legend 

at the bottom of the graphics window shows the 

time or date of the displayed data. Scale is shown 

at the left side of the graphics window. 

 

The buttons at the right side of the display select 

which data to display. These correspond to usage 

(U), forward power (F), VSWR/RL (S), and 

temperature (T). Please note that an orange line 

across the graphics window shows an average of 

all displayed points. 

 

Selecting AVG data will use an average value for 

data shown in 1 month or greater periods. PK will 

show the highest values in that same dataset. 

These settings have no effect on day or week 

display. 

 

To exit, touch the graphics window and select 

the desired display. 

 

Record data is also available in more detail 

through web pages (see Web Operations). 

 

TuneTuneTuneTune    

This function is intended as an aid when tuning 

filters and combiner channels. Please note that in 

combined systems only one channel (the channel 

being tuned) can be active during tuning. 

 

 

 

This function works by tuning a cavity or channel 

until maximum output is reached, then fine 

tuning until output is maximized. Color coding 

helps identify each step. 

 

If a channel has not previously been tuned, first 

adjust it to one end of its tuning range. If it has 

been tuned previously you can start where it is at. 

 

Initially both the Input and Maximum power bar 

graphs will be white, at a low level (or zero). With 

a single channel keyed, slowly adjust the tuning 

rod until output power comes up. This will be 

shown by increasing values for input and 

maximum power. 

 

Keep tuning past the optimum power level. 

Maximum power will hold at the highest power 

value. Keep going until the left bar graph drops 

by about 3 db, at which point it will turn red and 

max power will turn dark green. 

 

    

 

Please note that the SET SCALE button will rescale 

the bar graphs to just above the maximum power 

value. This has no effect on the actual 

measurements. 

 

 Tune in the opposite direction until the bar 

graph turns yellow, about 0.2 db below 

maximum. 

 

Keep tuning until both bar graphs are green, or 

less than 0.1 db from maximum. The DIFF value 

can also be used for fine tuning. 
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Finally, tune slightly past the highest reading to 

confirm that it is optimized, then adjust for 

maximum one last time. If, during fine tuning, 

input power goes over maximum, it will 

automatically adjust the maximum value up. 

 

    

 

SET 1 TX is a convenient way to set 1 TX power 

levels for a combined system (see also 

Calibration). 

 

RESTART simply resets the tuning procedure to 

step 1. 

 

When done, touch the graphics window, then 
select the desired display. 
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SetupSetupSetupSetup    
Setting up the monitor can be accomplished using 

the LCD, remotely through the web interface (see 

Network Setup) or through the USB port (see 

Appendix x). Please note that remote programming 

requires a network connection and a web browser. 

The USB connection uses Tera Term (or similar) and 

generates text menus. Note: the same text menus 

are available through Telnet if desired. 

 

To access the Setup menus, press and hold the 

main display for one second. Then touch SETUP. 

    

    

    

The setup menus are categorized by general 

function. To select a category, simply touch the 

button.  

 

System setup is for things that will be applied 

globally, such as defaults, power units (dbm/watts), 

alarm delay timers and reset intervals, temperature 

units (C/F), Keyline/External key selection and 

setup, etc. 

 

Limits are settings for each individual alarm 

parameter, such as high or low power, high (or low) 

VSWR (or return loss), temperature and voltage. 

Along with each item is a checkbox to select which 

relay(s) will be activated for that alarm. 

 

Calibrate will adjust the monitor to correctly 

interpret RF measurements (see above). 

 

Network is used to supply network settings to allow 

the monitor to appear on the network. These are 

just the basic items needed to access the network. In 

many systems the network router or controller will 

furnish additional settings automatically. 

 

Relays will set up the operating mode for each of the 

internal alarm relays, and includes automatic (alarm-

driven) or manual (user-set) operation, normal or 

reverse mode, and relay state (on/off). 

 

Defaults can be used to reset all user setup back to 

factory defaults for the analog/display system, 

and/or the network processor. 

 

Each of these categories will be described in more 

detail in the following sections. 

 

System SetupSystem SetupSystem SetupSystem Setup    

From the setup menu, press SYSTEM. This will bring 

up the System Options Menu: 

 

 

 

From the SYSTEM OPTIONS menu select DISPLAY. 

 

Display OptionsDisplay OptionsDisplay OptionsDisplay Options    

    

    

    

Display Hold can be used to hold the last valid power 

reading after power is unkeyed. To Enable or Disable, 
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simply touch the current value.    

 

It is recommended to enable the Screen Saver to 

help “burning images” into the LCD over long 

periods. To Enable or Disable, simply touch the 

current value. After one hour with no screen touch 

the monitor will go to screen saver mode, which 

simply cycles through, at 10 second intervals, the 

main and a number of status displays. To exit 

screen saver mode just touch the display. 

 

Coupler Offset, For EC models this is used to adjust 

for the coupling factor in an external coupler. For 

integrated sensor models this should be set to zero. 

 

Power Units is used to select Watts/VSWR or 

DBM/RL for display and settings. When a change is 

made, the monitor will convert all settings and 

display to the new units. 

 

When settings are correct touch DONE. 

 

TTTTimersimersimersimers    

There are two timers that will be applied to all 

warnings and alarms. When the monitor detects a 

warning or alarm condition, Alarm Delay is the 

period of time that the condition must persist to 

avoid false alarms caused by transients. The 

minimum delay period is 0.1 seconds. 

 

After a warning or alarm has been detected and 

validated, any enabled notifications will be sent and 

the Alarm Reset period will be started for that 

alarm. If the alarm re-occurs it will continue to 

extend the alarm, and new notifications will not be 

sent until the Alarm Reset period times out (or a 

manual alarm clear has occurred). Alarm Reset 

Interval sets the Alarm Reset value to be minutes or 

hours.  

 

Key/AutoKey/AutoKey/AutoKey/Auto    

There are two ways that the monitor can determine 

whether valid RF power is present. If an external 

keyline from the transmitter is available it can be 

connected to the external input to indicate valid 

key. The active (keyed) state of the input can be set 

to HIGH or LOW, with switching at approximately 1 

VDC. 

 

The simpler way is to set a threshold power level, 

above which the monitor will assume key. This also 

frees up the external input for use as a general 

purpose alarm input if needed (See External Input).

To set a threshold, touch the Threshold value to 

bring up the entry keypad, then enter the desired 

level. 

 

This threshold value can be adjusted to prevent 

false alarms at noisy or congested sites. It does, 

however, mean that the monitor will not directly 

detect a completely failed PA. To get around this see 

LIMITS/ON/OFF TIMERS. 

 

External InputExternal InputExternal InputExternal Input    

If not used as a keyline indicator the external input 

can be used as a general-purpose alarm indicator. 

This is a diode-protected (~40VDC) pull-to-ground 

input with switching at approximately 1 VDC. It can 

be used with other equipment’s alarm output, as a 

door sensor, etc. 

 

    

 

The active (alarmed) state can be set to HIGH or 

LOW. Alarm Type sets whether this input generate a 

warning or alarm (warnings can generate 

notifications but alarms also activate the relay(s)). 
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Ext. Delay sets the time to wait before declaring an 

active state to be valid. Delay Interval sets this 

value to be in seconds or minutes. This might set 

to short intervals if connected to external 

equipment, or longer if used, for example, as a 

door-left-open alarm. 

 

Either or both relays can be activated if this input 

generates an alarm. Plase note that the relay 

selection is inhibited if Alarm Type is set to 

Warning. 

 

PinoutsPinoutsPinoutsPinouts    

This is simply a convenient reference for 

connecting the relays, external input or 

temperature sensor. Connections are shown next to 

the appropriate terminal block input. See also 

Electrical Connections in section 1 of this 

datasheet. 

 

LimitsLimitsLimitsLimits    

    

    

    

These are setup screens for some of the warning 

and alarm types available. There are generally two 

levels associated with each alarm type, Warnings 

and Alarms. Warnings can be used to notify service 

personnel that equipment has a problem but is still 

at least somewhat functional. Alarms can be used 

to indicate substantial or complete failure. In 

addition, alarms can activate one or both relays, 

which can be used to switch in backups, etc. 

 

High PowerHigh PowerHigh PowerHigh Power    

A warning will be generated when forward power 

exceeds the High Power Warning level. To set, 

touch the warning value to bring up the value entry 

keypad. 

 

    

 

An alarm will be generated when forward power 

exceeds the High Power Alarm level. To set, touch 

the alarm value to bring up the value entry keypad. 

 

One or both relays can be set to activate when an 

alarm is generated. To set the relays(s) to be used 

for this alarm, touch each checkbox to change to

the desired setting. Green indicates selected, while 

gray indicates not selected. 
 

Low PowerLow PowerLow PowerLow Power    

Low Power setup is identical to high power setup 

except that warnings or alarms will be generated 

when forward power falls below the levels set. 

Please note that if autokey is used then setting a 

warning or alarm level below the autokey threshold 

value will prevent the warning/alarm from being 

activated. This is because the monitor assumes that 

the transmitter has unkeyed normally. 

 

VSWR/RLVSWR/RLVSWR/RLVSWR/RL    

When the monitor senses valid forward power it 

calculates the VSWR or Return Loss value from 

forward and reflected measurements. Warning and 

alarm levels are set by touching the corresponding 

value. The relay(s) to be activated for this alarm are 

set by selecting them (green) or disabling them 

(gray). 
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ON/OFF TimeON/OFF TimeON/OFF TimeON/OFF Time    

Alarms can be generated for periods of transmitter 

inactivity (Off time) or continuous key (On time). 

Warnings are not used for this alarm type. Relays 

are available for either alarm. To disable the alarm 

type set it to zero. 

 

If either value is not zero then Interval is used to 

set the period (Minutes or Seconds). 

 

TemperatureTemperatureTemperatureTemperature    

Both warnings and alarms are available for setting 

temperature limits. Either High or Low alarms will 

activate the relays selected. 

 

Temperature can be displayed as centigrade or 

Fahrenheit. Please note that limit values will not 

automatically adjust if this setting is changed.  

 

VoltsVoltsVoltsVolts    

The monitor measures its input power supply 

voltage, which can be taken from other equipment 

at the site. Only warnings are available for voltage 

sensing, therefore there is no relay selection.. The 

valid range for power input to the monitor is 9-

30VDC (see Specifications). 

 

RelaysRelaysRelaysRelays    

There are two independent relays available that can 

be used for alarms or manually controlled through 

the LCD or web interface. Connections to the relays 

are Common, Normally Open and Normally Closed. 

 

Insert Relay Pic HereInsert Relay Pic HereInsert Relay Pic HereInsert Relay Pic Here    

    

The Relay Mode setting selects the relay to be 

automatically controlled by alarms (Auto) or 

manually controlled (Manual). To change a 

selection touch the value to toggle between valid 

choices. 

    

Each relay is also capable of operating in reverse, 

i.e. energized normally and de-energized in the 

alarm state. This reverses the connector positions 

NO and NC. One possible use for this is to 

automatically generate an indication to external 

equipment if power to the monitor should fail.  

 

Each relay can be turned on or off manually but 

only if Manual mode is selected. In normal mode 

this simply shows the current state. 

 

DefaultsDefaultsDefaultsDefaults    

Each of the sub-systems in the monitor can be 

reset to factory settings. To select, touch one or 

both values to change them to Yes, then touch 

COMMIT. Pressing DONE will not apply the default 

operation. After a few seconds both systems will 

apply factory default settings, then reset. Note, if 

DHCP is not used then the monitor will lose

network connectivity until network settings are re-

entered (see Network). 

 

NetworkNetworkNetworkNetwork    

This menu allows the initial setup of the network 

interface for use on a network. This is not meant to 

be an exhaustive network setup screen, just a 

minimum to establish connectivity. This will then 

allow more detailed setup using a computer and 

browser.  

 

    

 

The default setting is DHCP enabled, which will 

provide for an initial connection on networks that 

automatically supply IP settings. If the network 

router is DHCP enabled then the monitor will obtain 
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 these settings automatically. 

 

If static IP addresses are used then set DHCP to 

DISABLED. 

 

DHCP Server is intended only to simplify 

connection directly to a laptop or computer 

(through a crossover cable). When not used for 

this it is strongly recommended that it be 

disabled. If DHCP is disabled then DHCP Server is 

automatically disabled. 

 

IP Address is used by the network to route 

messages to and from this equipment. If static 

addresses are used, touch the IP Address value to 

bring up the IP entry keypad. Use the buttons to 

enter the desired address (ex. 192.168.1.128). If 

DHCP is used this value is the address assigned by 

the router. 

 

Net Mask is used by the network for filtering IP 

addresses or limiting sub-sections of a network. 

To change, touch the Net Mask value and enter 

the new mask (ex. 255.255.255.0). 

 

Web Port sets the port to use when serving web 

pages. This is normally set to port 80, which is 

where browsers will look when connecting. If 

changed, browser access will require entry if both 

the IP address and port (ex. 192.168.1.128:81). 

 

When the desired settings are correct select 

COMMIT. After a few seconds the network board 

will apply the new settings and reset. 

 

MISC.MISC.MISC.MISC.    

 

Temperature Sensor InputTemperature Sensor InputTemperature Sensor InputTemperature Sensor Input    

The temperature sensor supplied with the monitor 

is a NTC thermistor type. Maximum current from 

this terminal is ~300 microAmps. 

 

The thermistor is electrically isolated from the 

mounting ring and is not polarity sensitive. The 

supplied lead length is two meters, and can be 

cut shorter if desired. We do not recommend 

cutting the thin black leads at the sensor since 

they are somewhat delicate, but the larger 

diameter cable can easily be modified. 
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Web OperationsWeb OperationsWeb OperationsWeb Operations    

 

The network interface module is an independent 

sub-system communicating internally with the 

monitor module. It provides remote access to status 

and setup information, as well as remote alarm 

notifications. Externally, the monitor connects to an 

Ethernet network through the RJ45 jack. 

 

The two LEDS incorporated into the Ethernet jack 

show network link (green) and activity (yellow). In 

addition, there are two LED indicators next to the 

jack. The one closest shows the module’s processor 

status, while the other LED shows the status of the 

internal communications bus with the monitor 

module. Green indicates that the modules are 

operating normally, while red indicates a problem. 

 

Status and setup for both the monitor and network 

modules are available through a series of web pages 

served by the network module, or through the USB 

port or Telnet using Tera Term (or similar). Once the 

unit’s IP address is assigned, a web browser (or 

Telnet) can be used for remote access. By factory 

default DHCP is enabled, which allows the network

router to assign the module an IP address. To see 

what this address is, navigate to the system 

monitor’s system status or network setup display 

(see Operation) or look on your router’s list of 

device address assignments. 

 

Once the IP address and port are known, the module 

can be accessed with a web browser. In the browser 

address window, enter http://192.168.1.128

(substitute the actual IP address). If a port other 

than 80 is set, append it to the address with a colon 

(Ex, http://192.168.1.128:1234. In most cases, the 

monitor’s hostname can also be used to access web 

pages, by entering http://AK4X (default) in the 

browser’s address window. 

 

Status (index.htm)Status (index.htm)Status (index.htm)Status (index.htm)    

This is the default page shown when initially  

 

 

 

accessing the web server.  This page shows an 

overview of monitored parameters, alarm status 

and user key/unkey times. Actual values are 

continually updated to virtual real-time through 

AJAX reads. Warnings and alarms are indicated 

in parentheses next to the values. Warnings are 

shown lower-case, while alarms are upper-case. 

For example, a low forward power alarm is 

indicated by (L), and a high SWR warning by (s). 

On or Off time alarms are indicated by (N) or (F) 

respectively. Similarly, temperature warnings 

and alarms will display as (ht), (HT), (lt) and (LT), 

while supply voltage warnings are displayed as 

(hv) or (lv). 

 

Key State shows the current keyed or unkeyed 

state of the monitor. Next to this is the amount 

of time since the last state change. Each state 

change restarts this timer at 0.  

 

Additional pages are accessed through the 
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menu buttons at the left of the page. Any page 

beyond Alarm Status requires a username and 

password. The defaults are “admin” and “aksol”. 

 

Alarm StatusAlarm StatusAlarm StatusAlarm Status    

This page contains the information on the main 

status page, plus a list of any active warnings or 

alarms, historical highs and lows (since the last 

Alarm Clear) for each parameter and user key and 

unkey times. It also contains a button for clearing 

all warnings and alarms. This will also clear 

high/low values. 

 

** Note: the following menus require a username ** Note: the following menus require a username ** Note: the following menus require a username ** Note: the following menus require a username 

and password to access. The defaults are “admin” and password to access. The defaults are “admin” and password to access. The defaults are “admin” and password to access. The defaults are “admin” 

and “aksol”.and “aksol”.and “aksol”.and “aksol”.    

 

Site SetupSite SetupSite SetupSite Setup    

Each site can be assigned a unique name and site 

ID number. These will be used to identify the site in 

warning and alarm notifications. 

 

Please note that most setup data can be copied 

from another monitor quickly and easily using the 

Clone / Copy function. Access is through a button 

at the bottom of this web page. See Appendix F for 

more information. 

 

There are two global monitor setup values available 

from this page. They are System Alarm Delay and 

Alarm Reset Time. Please refer to Section 2 for a 

complete description of these settings. 

 

In addition, there are two local display settings 

available, Display Hold and Screen Saver. Display 

Hold affects the power displayed both on the LCD 

locally and the readings on the status pages. These 

functions are explained in Section 2. 

 

Status Power Scale sets the full-scale limit for the 

power bar graphs. In most cases this just needs to 

be set to the maximum power for the model, but 

can be set differently if desired. This has no 

effect on the actual readings. 

 

The relay’s normal output state can be set as 

normally open or normally closed. Auto relay 

operation can also be over-ridden and the relay 

manually set on or off. This feature is only 

available from the web interface. When the relay 

is in override (manual) mode the monitor’s 

alarm LED will flash red. 

 

When any site setup values are changed, “Save 

Site Setup” must be used to store the new 

values. 

 

Master and user key/idle timers are shown at 

the bottom of this page. Master timers are the 

total accumulated key and unkey times since the 

monitor was new, while user timers can be 

cleared (re-started) using the “Clear User 

Timers” button. 

 

External Input SetupExternal Input SetupExternal Input SetupExternal Input Setup    

There is an input available on the monitor’s 

power connector that can be used in one of two 

modes. If an external keyline is available, it can 

be connected and enabled here, and used to 

indicate to the monitor when a transmitter is 

keyed.  

 

If Autokey mode is used to internally key the 

monitor, the external input can then be used as 

a general purpose warning or alarm input. It can 

have a separate delay period set, in seconds or 

minutes, before it will trip. For example, if this 

input is connected to a door sensor, it could be 

used to indicate entry to a facility (short delay) 

or as a “door left open” alarm (long delay). This 

can then generate either a warning or an alarm. 

 

Limit SetupLimit SetupLimit SetupLimit Setup    

Measured parameters can have both warning 
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 and alarm levels assigned. Exceptions are voltage, 

which generate warnings only, and On/Off timers, 

which generate only alarms. Both types will send 

notifications (if enabled), but only alarms will 

activate the monitor’s alarm relay(s).  

 

 

 

This page can be used to set levels for each type of 

warning/alarm. Different alarm types can activate 

either or both of the relays as needed. Please refer 

to Section 2 for a more complete description of 

each. Once the desired values are entered, press 

“Save Limits” to activate them. 

 

NotificationsNotificationsNotificationsNotifications    (Email/SMS)(Email/SMS)(Email/SMS)(Email/SMS)    

Both warnings and alarms will generate remote 

notifications if email addresses are entered. This 

page allows setup of the email server, email 

recipients, and text message recipients. To disable 

email and/or SMS reporting, simply leave the 

recipient addresses blank. 

 

A default mail server option is provided to assist in 

initial setup of the monitor. This will attempt to 

send messages through the AKSolutions server. 

Thia does require that the monitor have Internet 

access. This is not meant as a permanent 

solution, but is provided for convenience. 

Availability may not be maintained. Contact your 

system administrator for the correct settings for 

your mail server. 

 

Note: “From” specifies the name that will appear 

in the From field of any email messages sent. 

 

Email and SMS reporting are handled similarly, 

except that text messages are truncated to 

accommodate the general SMS limit of 110/160 

characters. Email messages contain the 

sitename/sitenumber and IP address, as well as 

a snapshot of monitor conditions, while SMS 

messages contain only the sitename and an 

abbreviated list of warnings and alarms. 

 

Note: Some email spam filters will delete emails 

that contain hyperlinks such as the IP address of 

the monitor. Enabling “Suppress Links” will 

remove this from alarm messages. 

 

SMS messages make use of a cellular carrier’s 

email-to-SMS portal. In most cases, the format 

for the text messaging service is 

phonenumber@carrier.com, and is specific to 

the particular cellular carrier. In order to set up 

text messages the carrier for a phone must be 

known, as well as the carrier’s text to email 

address. A list of some common carrier 

addresses are shown in Appendix A, as well as 

at the bottom of the notification setup page. 

Please note that carriers may change these at 

any time. 

 

Save Mail Settings must be used to store any 

changes. Send Test Email and Send Test SMS will 

also store any changes, plus generate test email 

and SMS notifications respectively. 
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Additional information can be found in Appendix B. 

 

SNMP SetupSNMP SetupSNMP SetupSNMP Setup    

This allows configuration of the SNMP agent 

functionality in the monitor.  Listen Port specifies 

the port that the monitor uses to “listen” for poll 

requests from the NMS, typically port 161. 

Read and Write communities are used as part of poll 

request authentication from an NMS. Up to three of 

each can be assigned, maximum 15 characters each. 

Any community names that aren’t needed should be 

left blank. 

 

Traps (Notifications) are used to notify the NMS of 

warnings or alarms. Up to two NMS addresses can 

be assigned. Local Trap Send Port is the port used 

by the monitor to send traps from (typically 162). 

Each trap receiver also has a setting for the IP 

address, port and community to send to. 

 

Save SNMP Config must be used to save any 

changes on this page. Send Test Trap will also save 

any changes as well as send a test trap to enabled 

trap receivers. 

 

Additional information on the SNMP agent can be 

found in Appendix C. 

 

Note: The SMNP .MIB file can be downloaded directly 

from the monitor using the link at the bottom of the 

SNMP setup page. 

 

Network SetupNetwork SetupNetwork SetupNetwork Setup    

This allows setup of the network interface module 

for use on a network. Use care when changing since 

incorrect settings may cause the board to lose 

network connectivity. If this happens, it can only be 

corrected using the USB or LCD menus locally.  

Please refer to your local network administrator for 

the correct values. See Section 2, Network, for 

recovery options. 

 

If DHCP is enabled, the network will 

automatically assign these values, and they will 

be shown in the grayed boxes. We recommend 

that on first use DHCP be enabled, letting the 

network fill in all of the network setups. If 

required, turning DHCP off will fix the monitor 

at a specific IP address. 

 

The monitor is capable of acting as a DHCP 

server for one device. This greatly simplifies 

direct connection of a laptop to the monitor 

through the Ethernet port (using a crossover 

cable) by avoiding having to manually 

configure the computer and monitor’s IP 

address and net mask to something mutually 

compatible. However, this can cause confusion 

in actual networks if both the monitor and 

router are active. It is recommended that this 

function be disabled after installation. Note: 

the assigned lease period is only 60 seconds, 

minimizing any impact if accidently left on. 

 



 

AKSolutions   PO Box 2121   Rowlett, TX 75030 

PH 214.704.4758   EMAIL  aksol@aksolutions.com 

www.aksolutions.com 

AKSolutions AK4X Datasheet   Preliminary MAR 2018

Section 3 - 5

 

 

 

 

 

This page also allows for changing the default 

username and password. If changed, and then 

forgotten, it will not be possible to access the 

setup pages through the network for this 

monitor. It may be possible to access the setup 

system through the USB port or Telnet, if that 

password is known (or disabled). Otherwise, the 

monitor’s web page setup access can only be 

recovered by using the “Defaults” function (using 

the LCD). 

 

The default hostname can also be changed. By 

setting a new hostname the monitor can be 

accessed by this name rather than the IP 

address. The format is http://hostname. 

 

Telnet Port specifies the port to use for Telnet 

access to menus. The default is port 23. 

 

In addition, a password can be set for menu access, 

for both USB and Telnet. To disable the password 

requirement leave the Menu/Telnet Password blank. 

 

Pressing the “Save Network Setup” button will cause 

the module to execute a reboot and apply the new 

settings. If the IP address or web server port 

changed it will also need to be changed in the 

browser. 

 

At the bottom of the Network Setup page are links 

for the Windows USB driver file, as well as for 

software update. Any updates that are available can 

be accessed from the AKSolutions website under 

Support:  

 

http://www.aksolutions.com/Support/Firmware/AKS

olutions/Firmware.html 

 

You will need to download and unzip the update file, 

then follow the instructions on the monitor’s update 

web page. 

 

SNTP SetupSNTP SetupSNTP SetupSNTP Setup    

This allows configuration of an SNTP time server (if 

available) and enables display of time and date. If 

Internet access is provided then the monitor can get 

time from one of several publicly available servers. If 

not it can use a locally provided time server. 

 

If no time server is available then the time and date 

can be set manually. The AK3XV2 contains a chip 

and backup circuit that will maintain the set time for 

up to a week with no power. 

 

Network time is given based on Greenwich Mean 

Time so it is important to also set the time zone and 

daylight saving values for the geographical location 

of the monitor. These same settings are also used 

when manually setting time and date. 
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Event LogEvent LogEvent LogEvent Log    

This feature captures the last 500 events, 

including alarms, setup changes, updates, 

reboots, etc. Each event includes a timestamp 

when the event occurred. 

 

Use the Set To Current button to show the page 

containing the most recent event. Index shows 

the order in which events occurred, along with 

the timestamp. Previous and Next will navigate 

through the entire event list. 

 

 
 

Use the Clear Event Log to erase all log entries. 

This may take up to 15 seconds to complete. 

 

Note: if SNTP is enabled then Master Time and 

log entries will show actual time and date. If 

not then the monitor’s master time (total keyed 

plus unkeyed) will be used. 

 

Functions 

There are several functions available from the 

AK4X web pages. These are provided to aid in 

system setup and troubleshooting. 

 

TrackTrackTrackTrack    

This feature provides a scrolling display of 

forward and reflected power as they are 

measured. At present the values are shown as 

dbm. 

 

 

 

TTTTuneuneuneune    

This feature is used as an aid when tuning filters 

or combiner channels on-site. For a detailed 

description of operation please see Section 2. 

 

 

 

TTTTrendrendrendrend    

Trend graphically shows hourly historical values 

for power, usage and temperature for up to one 

year previous. It may take several seconds to load 

an entire database. Once loaded, you can zoom in 

on sections and view individual hourly data. For 

more information see also Section 2. 
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