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Chapter 1: Introduction
What’s In This Guide?
This user guide provides the following information to get you up and running quickly 
with your R100™ Series receiver.

• This chapter briefly describes the R100 Series and the parts in your R100 
Series kit.

• Chapter 2, “Installing the R100 Series” describes how to mount the receiver 
and antenna, connect the cables, connect the receiver to external devices, 
and configure the receiver.

• Chapter 3, “Operating the R100 Series” provides instructions on powering 
the receiver and using the LED indicators and menu system.

• Chapter 4, “RTK/L-Dif” discusses base station/rover setup.

• Appendix A, “Troubleshooting” provides possible solutions for issues.

• Appendix B, “Menu Maps” provides a full map of all system menus.

• Appendix C, “Technical Specifications” lists R100 Series specifications.

Product Overview
The R100™ Series consists of multiple GPS receiver models that track GPS and SBAS, 
with some models tracking differential radio beacon signals and/or L-band DGPS 
service. All R100 Series receivers:

• Utilize Hemisphere GPS’ exclusive COAST™ technology that maintains 
accuracy during temporary loss of differential signal

• Are capable of using Hemisphere GPS’ e-Dif® technology

Table 1-1 lists all the available R100 Series receiver models.

Table 1-1: R100 Series receiver models

Model Application Beacon L-Band
1 PPS
Output

Rack
Mount

R100 Marine/GIS/survey No No DB9 No

R110 Marine/GIS/survey Yes No DB9 No

R120 Marine/GIS/survey No Yes DB9 No

R130 Marine/GIS/survey Yes Yes DB9 No

R101 Air No No PWR/data No

R121 Air No Yes PWR/data No

R131 Marine/GIS/survey Yes Yes SMA Yes

Note:

• Any reference to the R100 Series refers to all the receivers listed in Table 1-1.

• Any reference to “Beacon only” applies to the R110, R130, or R131.

• Any reference to “L-band DGPS service only” applies to the R120, R121, 
R130, or R131.
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Chapter 1: Introduction
Features Specific to the R131
The following features relate only to the R131:

• Rack-mountable enclosure

• Soft power switch located on the front display - all other R100 Series models 
have a push-button power switch located on the top of the unit

• 1 PPS output support via an SMA connector on the back of the unit

What’s Included in Your Kit
You can purchase any R100 Series receiver as a standalone receiver or as part of a kit. 
Although they vary by receiver model R100 Series kits contain the following parts:

• Receiver and related mounting hardware

• Antenna

• Antenna mounting hardware (Marine/GIS/survey models only)

• Cables

• R100 Series User Guide (Air models only - R101 and R121)

Review the parts shipped with your kit: if any parts are damaged, contact your freight 
carrier. If any parts are missing, contact your dealer.

Table 1-2 lists available accessories for the R100 Series. The information contained in 
this table is accurate at time of printing. Contact your Hemisphere GPS dealer to 
obtain replacement parts or to order accessories.

Table 1-2: R100 Series parts list

Part Models Qty Part No.

Receiver
(one of models listed at right)

R100
R101
R110
R120
R121
R130
R131

1
1
1
1
1
1
1

803-0055-000#
803-0048-000#
803-0056-000#
803-0057-000#
803-0043-000#
803-0044-000#
803-0053-000#

Receiver mounting hardware kit R100, R101, R110, R120, 
R121, R130, R131

1 710-0056-000#

Power cable (circular) R100, R110, R120, R131 1 054-0118-000#

Power cable (circular) R130 1 054-0009-000#

Data cable, DB-9 female to DB-9 male, 
3 m

R100, R110, R120, R130 1 050-0011-022#

A21 antenna R100, R101, R120, R121 1 804-3036-000#

A21 antenna mounting hardware kit R100, R101, R120, R121 1 710-0110-000#

A31 antenna R110, R130, R131 1 804-3043-000#

A31 antenna mounting hardware kit R110, R130, R131 1 710-0111-000#

Antenna cable, TNC-TNC, 5 m R100, R101, R110, R120, 
R121, R130, R131

1 052-0005-000#
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Chapter 2: Installing the R100 Series
This chapter describes how to mount the receiver and antenna, connect the cables 
and external devices, and provides default settings and configuration information.

Mounting the Receiver

When mounting the receiver, adhere to the following guidelines:

• Install the receiver inside and away from the elements and in a location that 
minimizes vibration, shock, extreme temperatures, and moisture

• Ensure the front panel (menu screen, LEDs, and buttons) is visible and 
accessible

• Ensure the top panel (R100 Series, except R131) or back panel (R131) is 
easily accessible to connect/switch out cables and turn power on and off

• Although the R100 Series is splash-proof in case of accidental exposure, it is 
designed for indoor use (see Table C-5 on page 39 for R100 Series 
environmental specifications)

• R131 only: Ensure soft power switch on front panel is accessible

Figure 2-1 illustrates the typical mounting orientation of the R100 Series receivers, 
indicating that the R131 receiver is rack-mountable.

Figure 2-1: Receiver mounting orientation

Figure 2-2 shows the dimensions (including attached mounting brackets) of the R100 
Series (except R131) and the R131, respectively. Use Figure 2-2 when using the 
receiver mounting procedure that follows. The connectors differ between different 
R100 Series models—keep this in mind when installing your receiver. See Figure 2-3 
on page 11 for more information.

Note: Although you are not required to mount the receiver, you may want to do so to 
prevent damage to the receiver and any cables connected to the receiver.

Note: There is an option within the menu to switch (flip 180°) the direction of the 
display. If it is easier to mount the unit upside down, you can mount it this way and 
still operate the display.

All R100 Series receivers (except R131) R131 receiver (rack mountable)

Mounting
opening/groove
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Chapter 2: Installing the R100 Series
 

Figure 2-2: R100 Series (except R131) and R131 dimensions
 with mounting brackets

114.3 mm
(4.50 in)

4 x 5.2 mm
(0.20 in)

159.6 mm
(6.28 in)

141.6 mm
(5.57 in)

114.3 mm
(4.50 in)

152.4 mm
(6.00 in)

41.1 mm
(1.62 in)

9.3 mm
(0.37 in)

134.6 mm
(5.30 in)

159.6 mm
(6.28 in)

6.8 mm
(0.27 in)

119.4 mm
(4.70 in)

46.4 mm
(1.83 in)

69.9mm
2.75in

4 x 5.2 mm
(0.20 in)

114.3 mm
(4.50 in)

141.6 mm
(5.57 in)

114.3 mm
(4.50 in)

152.4 mm
(6.00 in) 9.3 mm

(0.37 in)

134.6 mm
(5.30 in)

184.4 mm
(7.26 in)

6.8 mm
(0.27 in)

R100 Series (except R131)

R131 Receiver
R100 Series User Guide 7 PN 875-0173-000 Rev H1



Chapter 2: Installing the R100 Series
To mount the receiver:

1. Locate the thumbscrews, nuts, and brackets included in your R100 Series kit.

2. Slide the nuts through the 
opening (at right) along 
both sides of the receiver 
(see also Figure 2-1 on 
page 6 for opening on 
R131).

3. Place the bracket 
alongside the receiver and 
insert the thumbscrews 
(two thumbscrews per 
bracket) so they screw 
into the nuts.

4. Using the remaining holes 
in the brackets (two holes 
per bracket) screw down 
the brackets in your 
preferred location.

Mounting the Antenna
Proper antenna placement is critical to positioning accuracy. When mounting the 
antenna, adhere to the following:

• Make sure the antenna has a clear view of the sky (an obstructed view of the 
sky may impair system performance)

• Mount the antenna on, or as close to, the measurement center point (the 
GPS engine inside the receiver computes a position based on 
measurements from each satellite to the phase center of the antenna)

• Position the antenna as high as possible

• Antenna is designed for outdoor use (see Table C-5 on page 39 for R100 
Series environmental specifications)

You can mount the antenna as follows:

• Magnetic mount

• Pole mount

• Surface mount

Note: The following procedure shows how to mount the R100 Series receiver (except 
R131). Instructions are similar for mounting the R131.

Note: Hemisphere GPS 
does not provide the 
screws in this step.

Use remaining holes in brackets to
secure unit in desired location
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Chapter 2: Installing the R100 Series
Magnetic Mount
The magnetic mount can be screwed into the bottom of the antenna and mounted to 
metal surfaces. The magnetic mount includes a metal disc and foam adhesive that 
allow you to bond the metal disc to the desired mounting location if there are no 
metal surfaces. You then place the magnetic mount on the metal disc.

To attach the antenna using the magnetic mount:

1. Clean and dry the surface where you will attach the metal disc.

2. Remove the backing from one side of the foam adhesive and press the 
adhesive onto the mounting surface.

3. Remove the backing from the other side of the foam adhesive and press the 
metal disc onto the mounting surface, applying firm pressure to ensure 
good adhesion.

4. Place the magnetic mount (with antenna attached) on top of the metal disc.

Pole Mount
The center thread of the antenna is 5/8” for compatibility with a survey pole (not 
included). Simply thread the pole into the antenna.

Surface Mount
As an alternative to the magnetic mount, you can attach the antenna directly to the 
mounting surface with four machine screws (no. 8-32).

To attach the antenna directly to the mounting surface:

1. Photocopy the bottom of the antenna and use it as a template to plan the 
mounting hole locations.

Make sure the photocopy is scaled one to one with the 
mounting holes on the bottom of the antenna.

2. Mark the mounting hole centers, as necessary, on the mounting surface.

3. Place the antenna over the marks to ensure the planned hole centers align 
with the true hole centers (adjusting as necessary).

4. Use a center punch to mark the hole centers.

5. Drill the mounting holes with a 3/16” bit appropriate for the surface.

6. Place the antenna over the mounting holes and insert the mounting screws 
through the bottom of the mounting surface and into the antenna.

When installing the antenna, hand tighten only. Damage 
resulting from overtightening the antenna is not covered by the warranty.
R100 Series User Guide 9 PN 875-0173-000 Rev H1



Chapter 2: Installing the R100 Series
Routing and Connecting the Cables
Adhere to the following when routing and connecting cables:

• Power cable must reach an appropriate power source

• Antenna cable must reach from the antenna to the receiver

• Data cable may connect to a data storage device, computer, or other device 
that accepts GPS data

• Do not run cables in areas of excessive heat

• Do not expose cables to corrosive chemicals

• Do not crimp or excessively bend cables

• Do not place tension on cables

• Coil up excess cable near unit

• Secure along the cable route using plastic tie wraps as necessary

• Do not run cables near high Voltage or strong RF noise and transmitter 
sources

Improperly installed cables near machinery can be dangerous.

Connecting the Receiver to External Devices
Communication between the R100 Series and external devices occurs through serial 
ports and USB ports.Table 2-1 lists these connections for each R100 Series model.

Table 2-1: R100 Series serial and USB communication

Model
Serial Communication Through
Port A and Port B

USB 
Communication

R100 External ports connected via DB9 cable (1) USB-B port

R101 Internal ports connected via power/data connector None

R110 External ports connected via DB9 cable (1) USB-B port

R120 External ports connected via DB9 cable (1) USB-B port

R121 Internal ports connected via power/data connector None

R130 External ports connected via DB9 cable (1) USB-B port

R131 External ports connected via DB9 cable (1) USB-B port
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Chapter 2: Installing the R100 Series
Figure 2-3 shows how the serial and USB ports may appear on your particular R100 
Series model.

Figure 2-3: Serial and USB ports

If you connect a device to Port A, Port B, or the USB port you can transmit and receive 
data between the R100 Series and the device. Similarly, if you connect one device to 
Port A and another device to the USB port you can transmit and receive data between 
the R100 Series and each device.

The USB port is designed to be connected to a host device such as a PC. When you 
connect a PC to the R100 Series the PC should recognize it as a serial device and a new 
COM will appear as a valid connection on the PC. Set the communication software to 
use this new port to access the R100 Series.

The serial ports operate at the RS-232 interface level to communicate with external 
data loggers, navigation systems, and other devices. Either serial port can also be 
used for firmware updates. Figure 2-4 shows the pinout assignment for the DB9 
connector (female), Figure 2-5 shows the pinout assignment for the power/data 
connector, and Table 2-2 and Table 2-3 provide the related pinout descriptions.    

Note: For those models that include a USB port (R100, R110, R120, R130, and R131) 
Port B is shared with the USB port. If you connect a device to Port B and another 
device to the USB port the receive functionality on Port B is disabled. Therefore, 
Hemisphere GPS recommends using Port A and the USB port if want to connect two 
devices to these R100 Series models.

Note: For successful communication you must set the baud rate of the R100 Series 
serial ports to match that of the connected devices.

R100, R110, R120, R130 receivers R131 receiver (rack mountable)

R101 and R121 receivers (serial, no USB)
R100 Series User Guide 11 PN 875-0173-000 Rev H1



Chapter 2: Installing the R100 Series
Table 2-2: Port A / Port B serial port pinouts
(R100/R110/R120/R130/R131)

Pin
Port A
Description

Port B
Description

1 Not connected Not connected

2 Transmit data Port A Transmit data Port B

3 Receive data Port A Receive data Port B

4 Not connected Not connected

Figure 2-4: Serial port 
pinout assignment

5 Signal ground Signal ground

6 Not connected Event marker

7 Not connected Not connected

8 Not connected Not connected

9 5V output, 350 mA max 1 PPS

Table 2-3: Power/data connector pinout 
for R101 and R121

Pin Description

A Power

B 1 PPS

C Port A Tx

D Port A Rx

E Port B Tx

F Port B Rx

Figure 2-5: Power/data port pinout 
assignment

G Manual mark

H Ground
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Chapter 2: Installing the R100 Series
Default Settings
Table 2-4 through Table 2-6 provide default options/settings for the R100 Series.

Configuring the Receiver
You can configure many aspects of the R100 Series through the serial port using 
Hemisphere GPS commands. For more information regarding the use of Hemisphere 
GPS commands refer to the Hemisphere GPS Technical Reference (go to 
www.hemispheregps.com and click the GPS Reference icon).

Table 2-4: DGPS options

DGPS Option

SBAS (WAAS, EGNOS, MSAS, etc)

e-Dif

Beacon (R110, R130, R131 only)

External RTCM

L-Band (R120, R121, R130, R131 only)

L-Dif

Table 2-5: Serial port settings

Serial 
Ports

Baud Rates
Data 
Bits

Parity
Stop 
Bits

Interface 
Level

A and B 4800, 9600, 19200, 38400, 57600, 115200 8 None 1 RS-232

Table 2-6: GPS message output options

GPS Message Update rate Max DGPS age Elevation mask

Hemisphere GPS Binary 1 Hz to 20 Hz 259,200 seconds 5°

NMEA 0183 GGA 1 Hz to 20 Hz 259,200 seconds 5°

NMEA 0183 GLL 1 Hz to 20 Hz 259,200 seconds 5°

NMEA 0183 GSA 1 Hz 259,200 seconds 5°

NMEA 0183 GST 1 Hz 259,200 seconds 5°

NMEA 0183 GSV 1 Hz 259,200 seconds 5°

NMEA 0183 RMC 1 Hz 259,200 seconds 5°

NMEA 0183 RRE 1 Hz 259,200 seconds 5°

NMEA 0183 VTG 1 Hz to 20 Hz 259,200 seconds 5°

NMEA 0183 ZDA 1 Hz 259,200 seconds 5°

Note: Changes you make to the R100 Series via the serial port are not automatically 
saved to memory for subsequent powerup; therefore, you must issue the $JSAVE 
command to save the changes. However, if you make changes via the menu system, 
they are automatically saved.
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