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IMPORTANT SAFETY AND INSTALLATION WARNINGS 
 
WARNING: DO NOT ATTEMPT TO SERVICE THIS PRODUCT YOURSELF AS 
OPENING OR REMOVING COVERS MAY EXPOSE YOU TO DANGEROUS 
VOLTAGES OR OTHER HAZARDS. REFER ALL SERVICING TO QUALIFIED 
SERVICE PERSONNEL. 
MOUNTING: 
Mount this product only as described in the installation instructions, otherwise it 
may fall causing serious personal injury and/or damage the unit. Use only with the 
brackets supplied with the product. Do not use attachments not recommended for 
this product as they may cause hazards. 

SERVICING: 
Remove power from this access controller and refer servicing to qualif ied personnel 
under the following condit ions: 

1. If the inside of the station has been exposed to rain or water. 
2. If the station does not operate normally by following the operating 

instructions. Adjust only those controls that are covered by the operating 
instructions as an improper adjustment of the controls may result in damage 
and will often require extensive work by a qualif ied technician to restore the 
unit to its normal operation. 

3. If the unit has been dropped or the chassis has been damaged. 
4. If the unit exhibits a distinct change in performance. 

 
REPLACEMENT PARTS: 
When replacement parts are required, be sure the service technician has used 
replacement parts specif ied by the manufacturer or have the same characteristics 
as the original part. Unauthorized substitutions may result in f ire, electric shock or 
other hazards. 
 
SERVICE DEPOT: 
Canada:  Lindsay Broadband Inc.,   
   2035 Fisher Dr., R.R. #5 
   Peterborough, Ontario K9J 6X6 
   (705) 742-1350  
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Caution! Exposure to Radio Frequency Radiation 
 
The radiated output power of the SMHAP is far below the FCC radio frequency 
exposure l imits. Nevertheless, the SMHAP should be used in a manner that 
minimizes the potential for human contact during normal operation. When using this 
device in combination with Lindsay Broadband antenna products, a certain 
separation distance between the antenna and nearby persons has to be kept to 
ensure RF exposure compliance. 

 
When an external antenna is connected to the SMHAP, the antenna shall be placed 
in a manner that minimizes the potential for human contact during normal 
operation. To avoid the possibil ity of exceeding the FCC radio frequency exposure 
l imits, human proximity to the antenna shall not be less than 20 cm (8 inches) 
during normal operation. 

 
When no external antenna is connected, the RF output power of the SMHAP is far 
below the FCC radio frequency exposure l imits. Nevertheless, it is advised to use 
the SMHAP in a manner that minimizes human contact during normal operation. 
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Installation Overview 

SECTION 1   INSTALLATION 
 

 

 

 

 

 

 

 

 

 

 

 

 

Note: To avoid possible damage to the radio(s), all antennas should be 
connected prior to applying power. 

 

1.1  Pre-Installation 

Upon receipt of the access controller, inspect the carton for any external damage. If damage is 
present inspect the SMHAP exterior for damage. Report any apparent damage to the shipping 
agent and Lindsay Broadband sales office.  

Pad values should be determined ahead of time. For best return path S/N, the reverse pad 
should be selected so as to have the cable modem operate near its maximum output level 
(-50 to -52 dBm). When calculating pad values allow for the loss of the HFC interface; 5dB in 
the forward direction and 4.5dB in the reverse direction 

The cable modem can be provisioned ahead of time using the MAC address located on the 
regulatory label on the outside of the power lid. The software configuration of the Access Point 
should be done before heading into the field. 

 
1.2  Site Selection 

The SMHAP must be mounted so that it has an un-obstructed view of the target area. The 
SMHAP can obtain its power from any nearby power passing tap, splitter, or coupler. A dual 
radio SMHAP with all transmit chains running can consume up to 30W of power. Allow 20W 
for a single radio SMHAP.  
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1.3  Installation 

Installation of the SMHAP is similar to the installation of a line extender, or tap, or other piece 
of CATV equipment. Use the diagrams in this section as guide to the installation, and the 
diagrams in section 2 to help locate the components referred to in the following instructions. 

1. Mount the SMHAP in its f inal location. If using hanger brackets, the existing 
strand clamps should be left in place to act as spacer allowing the same 
bolts to be used (See section 1.6). 

2. Open the l id and pull the AC interrupt. 

3. Replace the two 0 dB RF pads with pad values that were determined before 
entering the f ield. 

4. Make a coaxial connection to your HFC network at the nearest power-
passing tap or coupler.  

5. Mount and aim the antennas. All omni-directional antennas should be 
orientated vertically (pointing downward). Sector antennas should be 
mounted so that the RF connector is at the bottom. 

6. Re-install the AC interrupt. Indicator LEDS on the cable modem and radio 
should indicate startup and discovery of their respective networks. (Refer to 
the cable modem installation guide for more information.) 

7. The forward and reverse RF levels at the cable modem can be measured at 
the single test point. Readings are -20dB relative to the cable modem F 
connector. Make adjustments to pad values as required. 

8. Sil icone Grease can be applied to the exposed part of the o-r ing before 
swinging the l id back into place. This will reduce any tendency of the o-r ing 
to stick to the lid and ensure a weather-t ight seal. To be clear, use Silicone 
Grease, not Sil icone Sealant, nor any other type of Grease. 

9. If the EMI gasket has any frayed or loose ends tuck them back into the 
channel and close the lid while ensuring that the wire harness does not 
interfere with the base and lid sealing surfaces.  

10. Using a torque wrench with a 13mm socket, t ighten the lid bolts gradually, 
alternating diagonally to avoid stress or warp on the housing sealing 
surfaces. The lid bolts should be t ightened to the specif ied 17-ft LB or 24 
Nm torque to ensure that the EMI specif ication is met. The required torque 
is easily met by using the box end of a combination wrench, but cannot be 
reached using a nut driver. 

11. Tape all connections to reduce moisture intake. 

 

A Special Note Regarding Antennas: 

If your SMHAP has two antenna ports per radio and you are installing only one antenna, it 
must be connected to antenna port 1. This port will be labeled with the number 1 or the letter 
A. If you are installing two antennas, be sure to enable the second transmit chain (see Section 
5.6.4). 
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1.4 Installation Diagrams 

 

Strand Mount 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Strand Mount with Hanger Brackets 
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1.5 Antenna Port Locations 

 

1.6 Hanger Bracket Detail 

 

 

 

Standard Hanger Bracket (PN 2-246) Base Mounted Hanger Bracket (PN 2-246) 

Note: Existing clamp remains in place Note: Bracket is installed between housing 

and existing clamp. 
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1.7    Power Lid Replacement 

There are no user serviceable components in the SMHAP. A failed power lid can be replaced 
in the field without removing the base from the strand or disturbing the HFC and antenna 
connections. 

Refer to section 2.2 for component placement. 

1. Open the l id with a 13mm combination wrench. 

2. Pull the AC interrupt. 

3. Remove the three nylon wire t ies from the base to lid harness. 

4. Unplug the Ethernet cable from the cable modem. 

5. Disconnect the HFC coaxial cable from the cable modem. 

6. Unplug the three-wire power harness from the HFC interface board. 

7. Use a slot screwdriver to remove the hinge retainer screw and washer. 

8. The hinge wil l now separate and the power l id wil l be free of the base.   

 

Reverse these instructions to install a new power supply lid. Tighten the lid bolts as described 
in section 1.3 
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SECTION 2   PRODUCT DESCRIPTION 
 
2.1 Introduction 

This section gives a full product description and a block diagram. Check for any separately 
included information that is specific to the Access Point and Cable Modem in your SMHAP. 

 
2.2 General Description 

The Lindsay Wi-Fi Access Controller is an integrated, standards based, hardened solution for 
802.11a/b/g/n access to the HFC DOCSIS network. It can be connected to the HFC network 
through any power-passing tap, splitter, or coupler. This one-piece solution harbors a discrete 
cable modem and a discrete access point. Each piece is configured separately. The cable 
modem is configured by your DOCSIS provisioning software. See Section Five for options on 
configuring the access point. 

 
2.3 Housing 

A rugged die cast aluminum housing of clamshell design is used. Externally, the housing base 
has installation mounts, type N antenna connectors, a type F test point connector, and a type 
F connector to interface with the HFC network. The F connector can be easily removed if use 
of a 5/8” KS connector is preferred. Internally, the housing bottom harbors the HFC interface 
board and the access point. The power supply and cable modem are housed in the lid. Dual 
gaskets provide for EMI isolation and an airtight seal to 15psi. The housing can be strand 
mounted. An optional hardware kit for wall, mast or pedestal mounting is available. 

The station size is approximately 11.5 x 8.5 x 5 inches (290 x 220 x 130 mm). Its weight is 
around 6.5 pounds (3Kg). 

 
2.4 Power Supply Lid 

The power supply and cable modem are housed separately in the station lid. For ease of 
removal the lid/base hinge system uses a “lift off” style where two pivot pins cast as part of the 
lid slide through fixed rings cast as part of the base. A small screw and washer lock the 
assembly together. 

The power supply lid interconnects to the housing base with a harness of power, RF, and 
Ethernet cables. A high efficiency switch mode power supply is used. Filtering to prevent the 
switching regulator noise from reaching the AC and DC lines is provided.  
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2.5 Main Board 

The main circuit board, which is located in the housing base, provides the interface to the HFC 
network. The following features are provided: 

1. An AC/RF filter is used to separate the AC power from the RF carriers. 

2. Plug-in SVP type surge protection. 

3. Sockets for the separate padding of forward and reverse signals. 

4. Test point. 20dB coupling of forward and reverse power at the cable modem 
port. 

5. A power director to disconnect power. 

 

 

 

 

 

 
2.6 Block Diagram (Typical) 
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SECTION 3   COMPONENT IDENTIFICATION 

 
3.2 Power Lid Component Identification Diagram (Typical) 

Cable Modem 

12V Power 
Supply 
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3.2 Base Component Identification Diagram (Typical)
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SECTION 4   HOUSING DIMENSIONS 
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SECTION 5   ACCESS POINT CONFIGURATION 
 

5.1 Overview 

The Mikrotik RouterBoard on your SMHAP is a very flexible routing platform. It can act as a 
simple bridge. It can be used to setup PPP tunnels using a variety of protocols including L2TP 
with BCP. It supports modern routing protocols such as OSPF, and MPLS/VPLS. It has a 
stateful firewall. It also has a built-in hotspot server, capable of interacting with standard 
RADIUS based AAA.  

This guide will introduce you to the configuration tools and show you how to do a few basic 
configuration tasks. It will also explain how to run a provided script. By running a script, 
someone with relatively little training, can completely configure the RouterBoard with a few 
keystrokes. Lindsay Broadband Inc. provides a few scripts to show example configurations. 

For ease of initial setup, Lindsay pre-configures the AP so that it acts as a wireless router (not 
a bridge). A DHCP client is attached to the Ethernet port. A DCHP server is attached to the 
wireless interface(s). If your purchase included CPEs or satellite HAPs, the equipment will be 
pre-configured to establish WDS links. The login name is “lindsay” and the password is 
“lastmile”. A file listing the CLI commands that were used to configure your AP has been 
placed in the Files store on your RouterBoard 

 

5.2 Documentation CD 

The included CD contains the manuals for all Lindsay Wireless and Gateway products 

For the complete RouterBoard manual browse to:  
http://wiki.mikrotik.com/wiki/Category:Manual. 

The free management tools, WinBox and Dude, are on the CD in the utilities sub-folder. For 
more information on the use of these tools, check www.mikrotik.com. 

 

5.3 Configuration Tools 

The easiest way to configure and monitor the RouterBoard is with the WinBox utility supplied 
on the accompanying CD. The RouterBoard can also be configured by SNMP, HTTP, or by 
accessing the CLI with either Telnet or SSH. 

The CLI interface is considered the primary method. Nearly everything that can be done with 
the CLI can also be done with Winbox. The CLI command hierarchy and the Winbox menu 
hierarchy correspond well. From within Winbox it is possible to open a terminal window to 
enter a command that cannot be done directly from the Winbox GUI. 

For large deployments, the configuration of the RouterBoard is provided as a function of the 
back office. This could be a an upload by a third party Hotspot operator, or a DOCSIS style 
configuration push made by an add-on module for your cable modem provisioning software. 
Lindsay Broadband Inc is willing to ship your SMHAP with a given configuration pre-installed. 
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5.4 Winbox Getting Started 

First you must make an Ethernet connection from your management PC to the RouterBoard. 
The Ethernet connection can be made directly, or, preferably, you can plug the PC and 
RouterBoard into the same switch. The Ethernet cable can be straight through or crossover. 

To use the WinBox tool, copy it from the CD to your desktop or other known location. WinBox 
does not need to be installed. Simply double click on it, and it will run. After loading WinBox, 
fill in the username “lindsay”, the password “lastmile “, and the IP address of the target 
SMHAP. Then click on the “connect “ button.  
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5.5 Neighbor Discovery 

Winbox also has a discovery feature. Click on the button with three dots on it to see a 
dropdown list showing all RouterBoards in the same layer-two broadcast domain. To make 
sure that Winbox is active on the same network as the device you are trying to discover, you 
should make sure that you have only the relevant network interface enabled on your PC. 
When selecting a RouterBoard from the drop down list be sure to click on the IP address and 
not the MAC address. 

WinBox can even be used to discover and manage a RouterBoard that does not have a valid 
IP configuration or that has an IP address that is “unreachable” from your management 
station. Look at the dropdown list in the figure below. Notice that the discovered RouterBoard 
does not have a valid IP address. To establish a Winbox session with this device click on the 
MAC address within the dropdown list and then click on the connect button. Even though you 
are making a layer two connection, the PC must have a valid IP configuration. 

 

The layer-two connection works well enough to connect to an incorrectly configured 
RouterBoard and put an IP address on it. Further configuration should be done after re-
connecting over an IP based link. There is more information on trouble-shooting layer-two 
connectivity at the end of this section. 

The layer-two discovery mechanism will not work through a CMTS and cable modem, or 
through any device that limits layer-two broadcasts. If your CMTS is configured to act as a 
bridge, typing in a known MAC address for the RouterBoard Ethernet port might work. 
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5.6 Examples 

 
5.6.1 Adding a Static IP Address 

The figure below shows an IP address being assigned to the Ethernet interface. After 
opening the Address List dialog, click on the red plus sign to create a new entry. Then fill in 
the IP address in slash notation and select a network interface. Click on apply. The network 
and broadcast addresses are filled in automatically. The locally connected network is also 
added to the routing table. This can be observed by clicking on Routes, which is also the IP 
submenu. 
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5.6.2 Creating a Bridge 

An Ethernet bridge can be created as a virtual device within the RouterBoard. Here a 
bridge is being created to forward traffic between the wired and wireless interfaces. An 
important difference between a bridged and a routed solution is that a bridge naturally 
provides full client MAC visibility. A busy hotspot in bridged mode can overwhelm the 
bridge forwarding table in the cable modem. 

First create the bridge. You can use the default name or create a new one. If you do not fill 
in an administrative MAC address, the bridge will assume the MAC address of one of the 
connected interfaces. To be sure that bridge has a known and consistent MAC address, 
you should manually assign the MAC address of one of the interfaces that will be added to 
the bridge. 
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Once the bridge has been created. The bridge ports are easily added, one at a time. 
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5.6.3 Adding a DHCP Client 

Enabling the DHCP client is another easy task. You need only select which interface to put the 
DHCP client on. 
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5.6.4 Enabling MIMO 

In the factory default configuration of the SMHAP, only one antenna port per 
radio is active. To realize the full benefit of the 802.11n you must install a 
second antenna and enable the second transmit and receive chains. 
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5.7 Running Scripts 

The easiest way to perform a complete re-configuration of the RouterBoard is by 
running a pre-existing script. First the script must be dragged into the Files store 
on the RouterBoard. 

 

 

 

Then open a terminal window and use the following command to instruct the 
RouterBoard to reset to factory defaults and run the script: 

 

system reset-configuration skip-backup=yes \ 

keep-users=n run-after-reset=RB411.Lindsay.R52Hn.rsc 

 

The last part of the command will vary depending on the name of your script. To 
enter the above command you can copy it and then paste it into the terminal 
window. Do not use the standard Windows shortcut keys to paste. Right click on 
the terminal window and then select paste from the context menu. 
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A copy of your actual configuration script is in the Files  store on your 
RouterBoard. This is a plain text file with an extension of rsc . You can drag a 
copy of this file to your PC desktop for back-up and reference purposes. 

 
5.8 Reset to Factory Defaults 

The RouterBoard can be reset to factory defaults using a procedure similar to one in 5.7. 
Open a terminal window and enter the following command: 

system reset-configuration 

After asking for confirmation, the Routerboard will reboot into its default factory configuration 
All network configuration will be lost. The login name will be changed to “admin”. There is no 
longer any password on the administrator account. There will be static IP address of 
192.168.88.1 on the Ethernet interface. 
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5.9 Hardware Reset to Factory Defaults 

If you have lost your password, the RouterBoard can be set to factory defaults by following the 
instructions in the diagram below. As with a software reset to factory settings, all configuration 
changes are lost. 
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5.10 More on Layer-Two Connectivity 

If Winbox connects fine but the layer-two connection breaks shortly thereafter there is an MTU 
size issue. The network interface you are using must support an MTU size of 1500. To check 
your current MTU settings of a PC running Microsoft Windows, open a CMD window and 
paste in the following line: 

netsh interface ipv4 show subinterfaces 

 

You will get a response similar to the following: 

 

MTU  MediaSenseState   Bytes In  Bytes Out  Interface 

------  ---------------  ---------  ---------  ------------- 

  1400                1     347800     371734  Lindsay Lab 

  1300                1   25728374    5856492  Local Area Connection 

 

Notice the network interface is called “Local Area Connection” and it’s MTU is set to 1300. The 
following command will set this interface’s MTU to 1500: 

netsh interface ipv4 set subinterface “Local Area Connection” 

mtu=1500 store=persistent 

The name that is inside the quotes must match the name given by the show command. The 
command should all be on one line, (It is OK if your PC wraps the text, as long as you don’t 
use the <enter> key until the end) 
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SECTION 6   ACCESS POINT MANAGEMENT 

 

Using Winbox to manage more than a few access points is cumbersome. Large 
numbers of the SMHAP can be readily managed using an SNMP based 
management console. You can use the same SNMP console that you use to monitor  
your cable modems and HFC plant equipment. If you are using your own SNMP 
software to monitor the access points you should install Mikrotik specif ic MIBs 
using the Enterprise MIB fi le on the CD. 

If you are not already using SNMP management you can try Mikrotik’s SNMP 
console. Known as The Dude, i t is available on the documentation CD, or check 
http://www.mikrotik.com/ for a more recent version.  
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SECTION 7   PRODUCT SPECIFICATIONS 
 

 

Lindsay SMHAP Specifications 

Included Modules 

Radio Per Customer Specification 

Cable Modem Per Customer Specification 

HFC 

Test Point -20dB relative to cable modem RF port 

Pad Type JXP, Separate Forward and Reverse 

Temperature Range -40 to +60 Deg C 

EMI Isolation 100 dB (5 to 1000 MHz) 

Surge Withstand (HFC) ANSI-IEEE C62.41 Category B3 (6KV) 

Powering 60 / 90 Vac (Pseudo Sine) 

Power Consumption 20 W, Depending on options 

Physical 

Dimensions 290 x 220 x 130 mm (11.5 x 8.5 x 5 in.) 

Weight 3 Kg (6.5 lbs), Depending on options 

Airtight 15 p.s.i. 

Certif ications 

Radio FCC Part 15 Certif ication 

Cable Modem DOCSIS 1.x / 2.0 / 3.0 Certif ied 
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SECTION 8 ORDER INFORMATION 

8.1 Accessory List 

 

Part Number Name Usage 

3-186 HAP Hardware Kit SM/HAP Wall, Mast, and Pole Mounting 

3519-142 L-5.5dB-5GHz 5.5dB gain Rubber Whip Antenna, 5 GHz 

3519-131* L-5.5dB-2.4GHz 5.5dB gain Rubber Whip Antenna, 2.4 GHz 

3502-105* 90° N M-F Connector Type N Male to Female Right Angle Adapter 

3502-107 90° N M-M Connector Type N Male to Male Right Angle Adapter 

3502-108 Straight N M-M Connector Type N Male to Male Adapter 

2-11xx JXP-XX Plug in Pads, available from 1-26dB 

SFT-150 Fusion Weather Proof Tape (Roll) For sealing HFC and Antenna Connections 

2-167 Hanger Bracket Provides clearance from the strand 

3502-087 5/8 x 24 pin to “F” Connector Replacement “F” Connector 

5-579 P100 Power Director Replacement Power Director 

 
*Lindsay offers a large variety of antennas. Contact you local representative for more information. 
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8.2 Part Numbering Scheme 

 

SMHAP-A-SB5101U-RB411 -X 
 
 

 

 

 
Access Point Identifier 
 RB411   Mikrotik RB411 Single Radio 
 RB433   Mikrotik RB433 Dual Radio 
 M1010   Meru 1010i Single Radio 
 M1020   Meru 1020i Dual Radio 
 WLA532  Juniper WLA532 

 MSM323  HP 323 
 MSM313  HP 313 
 MSM320  HP 320 
 MSM310  HP 310 
 MSM422  HP 422 
 MSM 335  HP 335 
 MSM 325  HP 325 
 

Cable Modem Identifier  

SB5101U  Motorola SB5101U 
SB6120   Motorola SB6120 (DOCSIS 3.0)  
SB6180   Motorola SB6120 (DOCSIS 3.0, Dual Tuner)  
TCM471   Thomson TCM471  (DOCSIS 3.0, Dual Tuner) 
DPC3000  Cisco DPC3000 (DOCSIS 3.0) 

Antenna Port Options 
 A Single Antenna Port 
 B Two Antenna Ports 
 C Three Antenna Ports 
 D Four Antenna Ports 

 

Radio Options 
2  2.4 GHz  802.11n Radio 
5  5 GHz 802.11n Radio 
Repeat code for multiple radios (e.g. 25) 


