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Cervis, Inc. Safety Precautions 
 

ü Read and follow all instructions.  
ü Failure to abide by Safety Precautions may result in equipment failure, loss of 

authority to operate the equipment, and personal injury. 
ü Use and maintain proper wiring. Follow equipment manufacturer instructions. 

Improper, loose, and frayed wiring can cause system failure, equipment damage, and 
intermittent operation. 

ü Changes or modifications made to equipment not expressly approved by the 
manufacturer will void the warranty. 

ü Owner/operators of the equipment must abide by all applicable Federal, State, and 
Local laws concerning installation and operation of the equipment. Failure to comply 
could result in penalties and could void user authority to operate the equipment. 

ü Make sure that the machinery and surrounding area is clear before operating. Do not 
activate the remote control system until certain that it is safe to do so. 

ü Turn off the handheld remote and remove power from the base unit before attempting 
any maintenance. This will prevent accidental operation of the controlled machinery. 

ü Power can be removed from the Base Unit by detaching the 12-pin cables from the 
base unit connectors A, B, C and D, or by removing the source power from the circuit. 

ü Use a damp cloth to keep units clean. Remove mud, concrete, dirt, etc. after use to 
prevent obstructing or clogging the buttons, levers, wiring, and switches. 

ü Do not allow liquid to enter the handheld or base unit enclosures. Do not use high 
pressure equipment to clean the handheld remote or base unit. 

ü Disconnect the radio base unit before welding on the machine. Failure to disconnect 
the base unit may result in destruction of or damage to the base unit. 

ü Operate and store units only within the specified operation and storage temperatures 
defined in the specifications of this document. 

ü Keep high-energy RF devices away from handheld remotes. Activation of high-power 
communication radios, for instance, in close proximity to handheld remotes can 
result in interference and “false” circuit activation. 

ü Do not key 2-way radios while using the handheld remote. 
 

 



 

 

1.0 SmaRT EBU-xH24XF Base Unit Introduction 
The versatile EBU-xH24XF base units feature an H-Bridge, sixteen FET (field effect transistor) 
high-side switching outputs or switch-to-ground digital inputs, two Form C relays, and CAN Bus 
control capability. Using Direct Sequence Spread Spectrum (DSSS) wireless technology at 
900MHz or 2.4GHz, the base unit provides a robust link with a SmaRT handheld remote in 
congested radio environments. It accepts a broad range of input power with operating voltages 
ranging from 7VDC to 28VDC. The rugged weatherproof enclosure allows these units to operate 
worry free in harsh weather conditions. Four 12-wire color-keyed weatherproof connecting 
cables connect the controlled devices. 

SmaRT base units feature seamless communications association to SmaRT handheld remotes 
without the need to open either the handheld remote or base unit 

2.0 Features 
• DSSS Technology (900MHz @ 10mW or 2.4GHz @ 100mW) 

• Quad Connectors for Ease of Wiring with Power on Each Connector 

• Sixteen FET Outputs/Inputs • Weatherproof 

• Eight Current Sense Channels • CAN Bus Capable 

• H-Bridge • Five Diagnostic LEDs 

• Power Cutoff FET • Two Analog Outputs 

• Two Form C Relays • Four Analog Inputs 
 

 
Figure 1. SmaRT EBU-xH24XF Base Unit 

EBU-xH24XF-INT EBU-xH24XF-EXT 
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3.0 EBU-xH24XF LEDs 
The EBU-xH24XF has five status/system LEDs that indicate the current state of the active base 
unit and can be used for troubleshooting when necessary. These LEDs are defined in Table 1. 

Table 1. EBU-xH24XF LEDs 

LED Name Color Indication  
1 CAN TX/RX RED 

GREEN 
AMBER 

CAN Transmit only active 
CAN Receive only active 
CAN TX/RX active flashes per message 

2 Out/In GREEN 
RED 
AMBER 

Outputs only active 
Inputs only active 
Outputs and inputs active 

3 Health GREEN Flash 1/s when health OK 

4 RF TX/RX RED 
GREEN 
AMBER 

RF Transmit only active 
RF Receive only active 
RF TX/RX active flashes per message 

5 Power AMBER OK when amber 

 

 
Table 2. EBU-xH24XF LEDs 

CAN TX/RX 
OUT/IN 

 HEALTH 
 RF TX/RX 
  POWER 
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4.0 EBU-xH24XF Mounting 
The EBU-xH24XF can be mounted using the four mounting holes on the sides of the EBU.  

 

Figure 2. EBU-xH24XF Mounting Dimensions 

5.0 EBU-xH24XF Wiring 
5.1 Harnesses HN-1026 and HN-1027 

The EBU-xH24XF has four 12-pin connector sockets listed as A, C, D, and B as shown in Figure 
2. Cable harness HN-1026 and HN-1027 are typically used to plug into the appropriate sockets 
of the EBU-xH24XF and then wired to the necessary individual outputs.  

• Harness HN-1026 (Figure 3) has a gray 12-pin plug that connects to EBU socket A and a 
green 12-pin plug that connects to EBU socket C. The »90 inch (total, connector to lead 
ends) cable harness contains the combined 24-wires ending with 24 individually numbered 
»6 inch flying leads for wiring to appropriate outputs. 

• Harness HN-1027 (Figure 4) has a brown 12-pin plug that connects to EBU socket D and 
a black 12-pin plug that connects to EBU socket B. The »90 inch (total, connector to lead 
ends) cable harness contains the combined 24-wires ending with 24 individually numbered 
»6 inch flying leads for wiring to appropriate outputs. 

Table 3 defines the cable plug pins, the pin type, and the match to the numbered flying lead. For 
instance: Pin 1 of Connector A is described as 1:M1: 1, where 1(connector pin): M1 (the defined 
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output):, and 1 (numbered flying lead). Appendix E Table 10 lists available cable harness 
options. 

Table 3. HN-1026 and HN-1027 Cable Harnesses Pins to Flying Leads Assignments 
Conn. Pins to Leads Assignments (Pin: Type: Lead)   

A 1: M1: 1 2: M2: 2 3: M3: 3 4: M4: 4 5: M5: 5 6: M6: 6 

7: M7: 7 8: M8: 8 9: +VIN: 9 10: +VIN: 10 11: GND: 11 12: GND: 12 

C 1: M9: 13 2: M10: 14 3: M11: 15 4: M12: 16 5: M13: 17 6: M14: 18 

7: M15: 19 8: M16: 20 9: +VIN: 21 10: +VIN: 22 11: GND: 23 12: GND: 24 

D 
1: M17 NC: 1 2: M17 COM: 2 3: M17 NO: 3 4: M18 NC: 4 5: M18 COM: 5 6: M18 NO: 6 

7: M19: 7 8: M20: 8 9: +VIN: 9 10: +VIN: 10 11: GND: 11 12: GND: 12 

B 1: CANH: 13 2: CANL: 14 3: CANTERM: 15 4: RS232TX: 16 5: RS232RX: 17 6: M21: 18 

7: M22: 19 8: M23: 20 9: M24: 21 10: +VIN: 22 11: GND: 23 12: GND: 24 
 

 
Figure 3. EBU-xH24XF Base Unit and Harness HN-1026 Pinouts 
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Figure 4. EBU-xH24XF Base Unit and Harness HN-1027 Pinouts 
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5.2 Individual Wiring Harness Models HN-1016 to HN-1019 
Individual wiring harness models HN-1016, HN-1017, HN-1018, and HN-1019 are illustrated and 
defined in the following four tables and figures. Each have pins (1–12) that directly relate to the 
individually numbered leads (1–12) of the each cable, though the output assignments of each 
cable are unique to the specific cable as shown in the following four tables. 

Wiring Harness HN-1016 
Table 4. EBU-xH24XF Base Unit Harness HN-1016 (Socket A) 

Socket Pins 1 through 12 Assignments   

A 1: M1 2: M2 3: M3 4: M4 5: M5 6: M6 
7: M7 8: M8 9: +VIN 10: +VIN 11: GND 12: GND 

 

 
Figure 5. EBU-xH24XF Base Unit Harness HN-1016 (Socket A) 

Wiring Harness HN-1017 

Table 5. EBU-xH24XF Base Unit Harness HN-1017 (Socket C) 
Socket Pins 1 through 12 Assignments   

C 1: M9 2: M10 3: M11 4: M12 5: M13 6: M14 
7: M15 8: M16 9: +VIN 10: +VIN 11: GND 12: GND 

 

 
Figure 6. EBU-xH24XF Base Unit Harness HN-1017 (Socket C) 
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Wiring Harness HN-1018 
Table 6. EBU-xH24XF Base Unit Harness HN-1018 (Socket B) 

Socket Pins 1 through 12 Assignments   

B 1: CANH 2: CANL 3: CANTERM 4: RS232TX 5: RS232RX 6: M21 
7: M22 8: M23 9: M24 10: +VIN 11: GND 12: GND 

 

Figure 7. EBU-xH24XF Base Unit Harness HN-1018 (Socket B) 

Wiring Harness HN-1019 

Table 7. EBU-xH24XF Base Unit Harness HN-1019 (Socket D) 
Socket Pins 1 through 12 Assignments   

D 
1: M17 NC 2: M17 COM 3: M17 NO 4: M18 NC 5: M18 COM 6: M18 NO 
7: M19 8: M20 9: +VIN 10: +VIN 11: GND 12: GND 

 

 
Figure 8. EBU-xH24XF Base Unit Harness HN-1019 (Socket D) 
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6.0 SmaRT Handheld & Base Unit Remote Association 
A SmaRT remote control system must have communications between the SmaRT handheld 
control unit and the EBU-xH24XF base unit is set up at the factory using an Associate process 
prior to shipping the system. The Associate process can be performed in the field when 
necessary—troubleshooting or replacing a SmaRT component for instance—using the Associate 
method prescribed in the particular SmaRT handheld remote manual that was originally sent with 
the system. Please refer to the handheld remote manual or Engineering System manual that was 
sent with the system for Associate process details. 

 
Figure 9. SmaRT EBU-xH24XF Associate Illustration with Various SmaRT Handhelds 

 

SmaRT MCB SmaRT Console Box 

SmaRT Pistol Grip 

SmaRT HH-xH06 

SmaRT HH-xH10 
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7.0 SmaRT EBU-xH24XF Specifications 
Table 8. EBU-xH24XF Base Unit Specifications 

Item Description 
Power Vin +7 to +28VDC 

Radio Frequency 
License 
Modulation 
Antenna 

906–924MHz @ 10mW; 2405-2480MHz @ 100mW 
Free 
DSSS  
External or Internal 

Environment Operating Temp 
Storage Temp 
Humidity 

-20°C to 55°C (-4°F to 131°F) 
-40°C to 85°C (-40°F to 185°F) 
0 to 100% 

Indicators (5) 1 – Power 
2 – OUT/IN 
 
3 – HEALTH 
4 – RF TX/RX 
5 – CAN TX/RX 

OK when amber 
Green – output(s) only active; Red-input(s) only active 
Amber – output(s) and input(s) active 
Blinking when active 
Red – TX only active; Green-RX only active; Amber TX/RX active 
Red – TX only active; Green-RX only active; Amber TX/RX active 

Enclosure Dimensions 
Durability 
Mounting Holes 
 
Weight 

6.25" x 8.06" x 2.09" (119mm x 133mm x 36mm) 
High Impact Polymer 
7.4mm (0.29”) dia. 
5.63" center-to-center (143mm center-to-center) 
1.45lbs (0.66kg) 

Outputs/Inputs H-Bridge 
Active Low (<1V) 
FET 
 
Form C Relay 
Analog Inputs 
Analog Outputs 

One @ 4A (M1, M2) 
Sixteen (M1−M16) digital inputs 
Eight Open Drain @ 2A per channel with current sense (M1−M8)  
Eight Open Drain @ 4A per channel (M9−M16) 
Two @ 8A per channel (M17, M18) 
Four 0-10V (M21−M24) 
Two 0-10V (M19−M20) 

CAN Open Plug B (Black) P1: CANH; P2: CANL; P3: CANTERM 

Terminals 

Plug A (Gray) 
Pins 1-12  

1: M1 2: M2 3: M3 4: M4 

5: M5 6: M6 7: M7 8: M8 

9: +VIN 10: +VIN 11: GND 12: GND 

Plug C (Green) 
Pins 1-12  

1: M9 2: M10 3: M11 4: M12 

5: M13 6: M14 7: M15 8: M16 

9: +VIN 10: +VIN 11: GND 12: GND 

Plug D (Brown) 
Pins 1-12  

1: M17NC 2: M17COM 3: M17NO 4: M18NC 

5: M18COM 6: M18NO 7: M19 8: M20 

9: +VDC 10: +VDC 11: GND 12: GND 

Plug B (Black) 
Pins 1-12  

1: CANH 2: CANL 3: CANTERM 4: RS23TX 

5: RS232RX 6: M21 7: M22 8: M23 

9: M24 10: +VIN 11: GND 12: GND 

 

üNote: EBU-xH24XF-CAN units are internally terminated at 1.2kW.Termination can be 
removed at the factory. 
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Appendix A: Exposure to Radio Frequency Energy 
SmaRT handheld remote units contain radio transceivers. When active, a handheld remote 
sends out radio frequency (RF) energy through its internal antenna. The SmaRT handheld 
remote complies with limits set by the FCC for operating distance from human tissue. 

Appendix B: Agency Identification Label Locations 

 
Figure 10. Agency Identification Label Locations 

Appendix C: Antennas, Extensions, and Kits 
Table 9 defines antennas, antenna extensions, and antenna kits available for the EBU-xH24XF-
EXT base units. 

Table 9. Compatible EBU-xH-24XF-7773 External Antenna Details 

Part Cervis Ref. No. 
900MHz IS BAND Swivel Antenna BB3-06 

2.4GHz IS Band Swivel Antenna BB3-07 

3 ft. antenna extension cable J5-07 

10 ft. antenna extension cable J5-02 

10 ft. antenna cable (J5-02) and external antenna (BB3-06) EXT-10-900 

10 ft. antenna cable (J5-02) and external antenna (BB3-07) EXT-10-200 

3 ft. antenna cable (J5-07) and external antenna (BB3-06) EXT-3-900 

3 ft. antenna cable (J5-07) and external antenna (BB3-07) EXT-3-200 
 

üNote: Only the antenna recommended by Cervis, Inc. is to be used with the SmaRT base 
unit. 

AGENCY 
LABEL 
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Appendix D: EBU-xH24XF Model Specifications 
Model Freq. RF Pwr #Ch Channel Types Antenna Input V 

EBU-9H24XF-INT-AV4-AO2 900MHz 10mW 24 H-Bridge, FET, Digital In, 
Form C Relay Internal 7 - 28VDC 

EBU-9H24XF-EXT-AV4-AO2 900MHz 10mW 24 H-Bridge, FET, Digital In, 
Form C Relay External 7 - 28VDC 

EBU-2H24XF-INT-AV4-AO2 2.4GHz 100mW 24 H-Bridge, FET, Digital In, 
Form C Relay Internal 7 - 28VDC 

EBU-2H24XF-EXT-AV4-AO2 2.4GHz 100mW 24 H-Bridge, FET, Digital In, 
Form C Relay External 7 - 28VDC 

PNote: EBU-xH24XF-CAN units are internally terminated at 1.2kW.Termination can be 
removed at the factory. 

 

Appendix E: EBU-xH24XF Cable Harness Options 
Table 10. EBU-xH24XF Cable Harnesses 

Part # Connector Colors Cable 
HN-1026 GRAY and GREEN Two 12-pin connectors; 24 wire; »90 inch total length 

Individually numbered »6 inch flying leads 

HN-1027 BROWN and BLACK Two 12-pin connectors; 24 wire; »90 inch total length; 
Individually numbered »6 inch flying leads 

HN-1016 GRAY One 12-pin connector; 12 wire; »90 inch total length 
Individually numbered »6 inch flying leads 

HN-1017 GREEN One 12-pin connector; 12 wire; »90 inch total length 
Individually numbered »6 inch flying leads 

HN-1018 BLACK One 12-pin connector; 12 wire; »90 inch total length 
Individually numbered »6 inch flying leads 

HN-1019 BROWN One 12-pin connector; 12 wire; »90 inch total length 
Individually numbered »6 inch flying leads 
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