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3.0 SmaRT BU-x18XF Options 

Table 1. SmaRT BU-x18XF and BU-xH18XF Options 

Common 18 Channel Features: FETs; 7-28VDC Input Power 

Model Freq. RF Antenna Analog Chan. 
Serial 
Port Display 

SmaRT 
Connect 

BU-218XF-EXT 2.4GHz 2mW External NA CAN No No 

BU-218XF-INT 2.4GHz 2mW Internal NA CAN No No 

BU-218XF-EXT-DIS 2.4GHz 2mW External NA CAN Yes No 

BU-218XF-INT-DIS 2.4GHz 2mW Internal NA CAN Yes No 

BU-218XF-EXT-DIS-AI2 2.4GHz 2mW External (2) 4-20mA IN CAN Yes No 

BU-218XF-INT-DIS-AI2 2.4GHz 2mW Internal (2) 4-20mA IN CAN Yes No 

BU-218XF-EXT-AI2 2.4GHz 2mW External (2) 4-20mA IN CAN No No 

BU-218XF-INT-AI2 2.4GHz 2mW Internal (2) 4-20mA IN CAN No No 

BU-218XF-EXT-DIS-AV2 2.4GHz 2mW External (2) 0-10V IN CAN Yes No 

BU-218XF-INT-DIS-AV2 2.4GHz 2mW Internal (2) 0-10V IN CAN Yes No 

BU-218XF-EXT-AV2 2.4GHz 2mW External (2) 0-10V IN CAN No No 

BU-218XF-INT-AV2 2.4GHz 2mW Internal (2) 0-10V IN CAN No No 

BU-2H18XF-EXT-CAN 2.4GHz 100mW External NA CAN No No 

BU-2H18XF-INT-CAN 2.4GHz 100mW Internal NA CAN No No 

BU-2H18XF-EXT-DIS-CAN 2.4GHz 100mW External NA CAN Yes No 

BU-2H18XF-INT-DIS-CAN 2.4GHz 100mW Internal NA CAN Yes No 

BU-2H18XF-EXT-DIS-AI2-CAN 2.4GHz 100mW External (2) 4-20mA IN CAN Yes No 

BU-2H18XF-INT-DIS-AI2-CAN 2.4GHz 100mW Internal (2) 4-20mA IN CAN Yes No 

BU-2H18XF-EXT-AI2-CAN 2.4GHz 100mW External (2) 4-20mA IN CAN No No 

BU-2H18XF-INT-AI2-CAN 2.4GHz 100mW Internal (2) 4-20mA IN CAN No No 

BU-2H18XF-EXT-DIS-AV2-CAN 2.4GHz 100mW External (2) 0-10V IN CAN Yes No 

BU-2H18XF-INT-DIS-AV2-CAN 2.4GHz 100mW Internal (2) 0-10V IN CAN Yes No 

BU-2H18XF-EXT-AV2-CAN 2.4GHz 100mW External (2) 0-10V IN CAN No No 

BU-2H18XF-INT-AV2-CAN 2.4GHz 100mW Internal (2) 0-10V IN CAN No No 

BU-2H18XF-EXT-SC* 2.4GHz 100mW External NA RS-232 No Yes 

BU-2H18XF-INT-SC* 2.4GHz 100mW Internal NA RS-232 No Yes 

BU-9H18XF-EXT 900MHz 10mW External NA CAN No No 

BU-9H18XF-INT 900MHz 10mW Internal NA CAN No No 

BU-9H18XF-EXT-DIS 900MHz 10mW External NA CAN Yes No 

BU-9H18XF-INT-DIS 900MHz 10mW Internal NA CAN Yes No 

BU-9H18XF-EXT-DIS-AI2 900MHz 10mW External (2) 4-20mA IN CAN Yes No 

BU-9H18XF-INT-DIS-AI2 900MHz 10mW Internal (2) 4-20mA IN CAN Yes No 

BU-9H18XF-EXT-AI2 900MHz 10mW External (2) 4-20mA IN CAN No No 

BU-9H18XF-INT-AI2 900MHz 10mW Internal (2) 4-20mA IN CAN No No 

BU-9H18XF-EXT-DIS-AV2 900MHz 10mW External (2) 0-10V IN CAN Yes No 

BU-9H18XF-INT-DIS-AV2 900MHz 10mW Internal (2) 0-10V IN CAN Yes No 

BU-9H18XF-EXT-AV2 900MHz 10mW External (2) 0-10V IN CAN No No 

BU-9H18XF-INT-AV2 900MHz 10mW Internal (2) 0-10V IN CAN No No 

BU-9H18XF-EXT-SC* 900MHz 10mW External NA RS-232 No Yes 

BU-9H18XF-INT-SC* 900MHz 10mW Internal NA RS-232 No Yes 

*Device does not have CAN interface available. SC connectivity using the RS-232 port allows the user to 

directly configure the BU-x18XF and BU-xH18XF using SmaRT Connect. 
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3.1 BU-x18XF/BU-xH18XF Base Unit Installation 

 

 

Make sure the machine to which the base unit is to be installed is disabled 
during installation.  

 

Use the configuration diagrams supplied by Cervis as a guide when mounting the base unit and 
connecting the wiring harnesses. Dimensions for drilling mounting holes are shown in are shown 
in Figure 2. Wiring diagram and connector pinout is shown in Figure 3.  

 

Figure 2. BU-xH18XF Base Unit Mounting Dimensions 

 

102mm (4”) centers 

7.4mm  
(0.29”) dia. 

 

1
3

3
m

m
 (

5
.2

5
”
) 

7
4

.9
m

m
 (

2
.9

5
”
) 

118mm (4.7”) 
 

3
6

m
m

 (
1

.4
”
) 

 

BU-x18XF 
BU-xH18XF 



Base Unit Manual 

2015 Cervis, Inc.   5 

3.2 BU-x18XF Base Unit Wiring Diagram and Connectors Pinout 

 

Figure 3. BU-x18XF/BU-xH18XF Field Wiring 

Table 2. BU-x18XF/BU-xH18XF P1 and P2 Connectors Pinout 

P1 
Pin 

Assigned 
P1 
Pin 

Assigned  
P2 
Pin 

Assigned 
P2 
Pin 

Assigned 

P1:1 +VDC P1:7 M13  P2:1 M5 P2:7 +VDC 

P1:2 M17 P1:8 M14  P2:2 M6 P2:8 CANL or RS-232 RX 

P1:3 M9 P1:9 M15  P2:3 M7 P2:9 M1 

P1:4 M10 P1:10 M16  P2:4 M8 P2:10 M2 

P1:5 M11 P1:11 M18  P2:5 CANH or RS-232 TX P2:11 M3 

P1:6 M12 P1:12 VDC  P2:6 Umbilical PWR P2:12 M4 
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4.0 SmaRT BU-x18XF in SmaRT Remote Control Systems 

The basic standard SmaRT Remote Control System consists of at least one SmaRT base unit, a 
SmaRT remote control unit, and the wiring harness that is used to connect the base unit to the 
controlled apparatus. A single base unit is capable of communicating with multiple SmaRT 
remotes—up to eight—a variety of which are available including the PTO-xH06, the PG-xH14 
pistol-grip, the OO-218, and MCB-xH4JS handheld remotes, and the SmaRT Console Remote 
examples as shown in Figure 4. 

Communications between the base unit and the remotes are established at the factory using the 
Associate process, which can also be easily performed on site when necessary using the 
SmaRT remote. Associate processes for each remote control unit are described in detail in each 
SmaRT remote manual and Cervis Engineering SpecSheet. 

 

Figure 4. SmaRT BU-x18XF/BU-xH18XF with SmaRT Remote Control Unit Examples 
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5.0 Associate Mode 

Communication between the SmaRT BU-x18XF and SmaRT remotes is established while the 
system is at the factory before it is shipped. The process can be applied in the field when 
necessary—when a remote is replaced or added for example. Access to and the exact button or 
switch sequencing used while in Associate mode will vary depending on the type of SmaRT 
remote with which the base unit is to communicate. Please reference the appropriate SmaRT 
remote control manual or Cervis Engineering SpecSheet for complete Associate Mode details. 

 

 

Prevent inadvertent movement of the machine while establishing the 
communication link between SmaRT base units and remote controls. 
Always remove power from the base unit before attempting to enter 
Associate. 

Associate Example 

The following example shows the steps taken to associate as standard SmaRT PTO-x06 six 
button handheld remote to a SmaRT BU-x18XF base unit. 

1. Remove power from the base unit and turn OFF the hand-held device. 

2. Stand near the base unit in unobstructed, clear line-of-sight with the handheld in hand. 

3. Simultaneously press and hold the Associate (B1) and Dissociate (B2) buttons. RX and ER 
light. 

4. Continue to hold both buttons until TX and RX light steady. 

5. When TX and RX light, release B1 and B2. ER and BA light. 

Note: If the next button press is not immediately performed (approximately 2sec.), all LEDs 

flash and the Associate procedure is aborted. The process must be started anew to establish 
the communication link. 

6. Immediately press and hold the Associate button (B1). All LEDs light. 

7. TX begins to slowly blink. Continue to hold B1. 

8. Apply power to the base unit. 

The handheld and base unit begin to establish a communication link while the Associate button 
is held. Once the process is complete, all LEDs light briefly and then go out.  

9. Release the Associate button. 

TX and RX will be flashing indicating the handheld is sending and receiving messages. The 
SmaRT System is ready for use.   

 

Figure 5. Handheld to BU-x18XF/BU-xH18XF Associate Example 

 

Associate (B1) Dissociate (B2) 
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6.0 BU-x18XF and BU-xH18XF Specifications 

Table 3. SmaRT BU-x18XF and BU-xH18XF Specifications  

Item Description  

Power Vin +7 to +28VDC 

Radio Frequencies BU-218XF: 2405 – 2480MHz @ 2mW 

BU-2H18XF: 2405 – 2480MHz @ 100mW  

BU-9H18XF: 906 – 924MHz @ 10mW 

License License Free 

Modulation DSSS 

Antenna Internal or External (RP-TNC) 

Environment Operating Temp -20°C to 55°C (-4°F to 131°F) 

Storage Temp -40°C to 85°C  (-40°F to 185°F) 

Humidity 0 to 100% 

Vibration/Shock IEC60068-2-6 

10Hz to 150Hz @ 1.0g peak acceleration 

10.0g peak shock acceleration 

LED Indicators  
(11 Red) 

+V1, +V2, +V3 OK when lit 

1 (HTH) Health (blinks when active) 

2 (RTX) RF TX (blinks when active) 

3 (RRX) RF RX (solid when active) 

4 (CTX) CAN TX (blinks when active) 

5 (CRX) CAN RX (blinks when active) 

6 (OUT) Output (solid when active) 

7 (IN) Input (solid when active) 

8 (ERR) Error (solid when active) 

Enclosure Dimensions mm: 133 x 118 x 36 (inch: 5.25 x 4.7 x 1.4) 

Durability High Impact Polymer 

Mounting Holes mm: 7.40 dia.; 102 center-to-center 

Inch: 0.29 dia.; 4.00 center-to-center 

Outputs/Inputs Eighteen FET—Open Drain 

 Current 3A per channel 

15A Max. total @ 50° C (122° F) 

Digital I/O (18) Assignments  M1(Ch1) P2–9 M2 (Ch2) P2–10 M3 (Ch3) P2–11 

M4 (Ch4) P2–12 M5 (Ch5) P2–1 M6 (Ch6) P2–2 

M7 (Ch7) P2–3 M8 (Ch8) P2–4 M9 (Ch9) P1–3 

M10 (Ch10) P1–4 M11 (Ch11) P1–5 M12 (Ch12) P1–6 

M13 (Ch13) P1–7 M14 (Ch14) P1–8 M15 (Ch15) P1–9 

M15 (Ch16) P1–10 M17 (Ch17) P1–2 M18 (Ch18) P1–11 

Analog (2) 

(factory configurable) 

0–10V or  
4–20mA  M17(Ch17) P1–2 M18 (Ch18) P1–11 

Optional Umbilical 
Communications 

CAN Bus SAE J1939 

SmaRT Connect SEE Table 1 Only units marked with –SC are RS-232 capable (CAN is not 
available) allowing SmaRT Connect use. 
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7.0 LED Diagnostic Troubleshooting 

Table 4. SmaRT BU-x18XF LED Troubleshooting Hints 

Indication   

Unmarked LED active  Input power polarity is reversed 

+V1, +V2, +V3 

Power LED not active 

 Is +VDC input power present? 

 Check input power polarity. 

RTX/RRX not active 

 Check for obstructions preventing line-of-sight transmission. 

 Check that the console box is active. 

 Re-associate the console box to the base unit. 

CTX/CRX not active 

 Check CAN wiring. 

 Check that the remote is active. 

 Re-associate the remote to the base unit. 

Health LED blinking rapidly  Indicates an internal problem. 

Out LED not active 

 Check that the handheld LEDs are active when the 
appropriate buttons are pushed. 

 Check that startup sequence was followed. 

ERR LED active 

 Check the outputs for loose wiring, etc. 

 Over-temperature channel indication. 

 Over-current channel indication. 

 Active channel current consumption less than 1A typical. 
(This is not a problem in cases where less then 1A draw is a 
normal condition.)  
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Appendix A: Exposure to Radio Frequency Energy 

SmaRT handheld remote units contain radio transceivers. When active, handheld remotes send 
out radio frequency (RF) energy through its internal antenna.  

For optimal performance and to ensure that human exposure to RF energy does not exceed the 
recommended guidelines, always follow these instruction and precautions: When using the 
handheld remote, hold the remote so that the top buttons are away from the body in the direction 
of the base unit. Keep the remote when in use at least 15mm (5/8 inch) away from the body, and 
only use carrying cases, belt clips, or holders that are approved by Cervis, Inc. 

A SmaRT base unit when active sends out radio frequency (RF) through its external antenna. 
Base units using an external antenna should be mounted to ensure the antenna is at least 20cm 
away from the human body. Only the external antennas recommended by Cervis, Inc. are to be 
used. 

Appendix B: Agency Identification Label Locations 

 

Figure 6. Agency Identification Label Locations 

Note: The base unit agency label position is 

identical for  all base units including both 
internal antenna and external antenna, and 
900MHz and 2.4GHz  base units. 

Agency label will 

be here! 
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Appendix C: BU-218XF Declaration of Conformity 
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