Designing RV-C Nodes: Best Practices for Component Vendors
Component vendors entering the RV industry often ask where to begin when developing RV-C–compliant products. This guide outlines common design pitfalls and best practices to help ensure successful integration, compliance, and long-term reliability.

Plan Buffering and Processing Capacity Early
RV-C was originally designed with modest microprocessor capabilities in mind. While modern microcontrollers are significantly more powerful, insufficient early planning can still result in performance constraints.
The RV-C bus operates at 250 Kbps, allowing for a theoretical maximum of approximately 2,500 messages per second. However, bus management overhead reduces usable bandwidth, and sustained traffic beyond approximately 1,000 messages per second can introduce transmission delays. Even in systems averaging 250 messages per second, designers must account for burst traffic conditions.
Traffic bursts occur because:
· Many status messages are timer-driven and tend to synchronize across devices.
· Broadcast requests can trigger multiple simultaneous responses.
· Certain requests generate multi-node exchanges.
Accordingly, nodes should be designed for worst-case traffic scenarios—approximately one message every 600 microseconds.
If a CAN controller supports only a two-message buffer, it must be serviced at least every 1,200 microseconds. Immediate message parsing routines must also be evaluated to ensure that worst-case execution paths do not exceed 600 microseconds, even when interrupted by higher-priority tasks.
A widely accepted best practice is implementing a secondary buffer. An interrupt service routine (ISR) or high-priority timer transfers messages from the CAN controller into this secondary buffer. Processing can then occur within a lower-priority main thread, allowing millisecond-level handling instead of microsecond-level constraints.

Schedule Transmissions Properly
RV-C packets are triggered in three primary ways:
1. Timer-Based Transmissions
Most status messages follow the Message Gap parameter defined in the DGN specification. Devices require a scheduler that:
· Triggers messages according to the defined gap
· Staggers transmissions to minimize bus congestion
2. Change-Based Transmissions
Certain status messages transmit only when underlying data changes. These DGNs must:
· Be evaluated frequently
· Respect the defined minimum gap between transmissions
· Be staggered to avoid bursts
After transmitting, the DGN should not be re-evaluated until the minimum gap has expired.
3. Response-Based Transmissions
Some messages require immediate responses (e.g., Request for DGN, terminal activity, commands). These responses do not require staggering.
However, if a status DGN is requested, it must not be retransmitted again until its minimum broadcast gap expires. This protects the network from runaway conditions.
When staggering transmissions, ensure that data reflects real-time conditions at the moment the processor pushes the packet to the CAN controller—not when the scheduler initially triggered the event.

Ensure PRODUCT_ID Accuracy and Consistency
The PRODUCT_ID is one of the five mandatory DGNs and is critical for service, diagnostics, and interoperability.
It consists of four ASCII text fields separated by asterisks:
· Make
· Model
· Serial Number
· Unit Number
Best practices include:
· Use consistent Make naming across all product lines.
· Use the Model field for product name only (versioning should be handled through GENERIC_REVISION_STATUS).
· Populate Serial and Unit Number fields meaningfully (e.g., lot number, build date, firmware distinction).
The PRODUCT_ID enables technicians and service tools to identify products quickly, often through simple diagnostic interfaces. Completeness and consistency are essential to support automated adaptation and troubleshooting.
Devices should not use PRODUCT_ID for peer identification. Instead:
· Use GENERIC_REVISION_STATUS for firmware version checks.
· Use ADDRESS_CLAIM for manufacturer identification.

Fully Implement Request for DGN
The Request for DGN is frequently implemented incorrectly.
Two versions exist:
· Address-specific (EAxxh): Always requires a response.
· If supported → respond with data.
· If unsupported → respond with NAK (E9FFh), code 1.
· Global (EAFFh): Respond only if supported. Do not send NAK if unsupported.
Devices must support requests for all DGNs they broadcast—not just DM_RV, PRODUCT_ID, or ADDRESS_CLAIM.

Develop a Comprehensive Application Document
In addition to installation and user manuals, each product should include an Application Document (“AppDoc”). This document defines the product’s logical integration within the RV-C network.
The AppDoc should include:
Device Identification and Addressing
· PRODUCT_ID format
· ADDRESS_CLAIM contents
· Source addressing scheme
Diagnostics
· DM-RV behavior
· Supported DSAs, SPNs, and FMIs
DGNs/Data Transmitted
· Complete list
· Valid data values
· Clarification of protocol interpretations
DGNs/Data Processed
· Required inputs for operation
· Safety interlocks (e.g., CHASSIS_MOBILITY_STATUS dependencies)
Instancing
· Instance values used
· Configuration methods
· Physical interpretation
Test Procedures
· Device-specific requirements
· Summary reports (if applicable)
A thorough AppDoc reduces integration time, minimizes production issues, and streamlines service diagnostics.

Maintain Specification Integrity
Open systems require strict adherence to standards.
Unlike closed systems, open network designs demand:
· Precise specification compliance
· Accurate documentation
· Clear definitions
· No undocumented workarounds
Deviation from the specification introduces unpredictability and integration risk. Professional rigor at the design stage significantly reduces downstream cost and complexity.

Amend the Protocol When Necessary
If required functionality is absent from the RV-C protocol, vendors should formally amend it rather than creating semi-random or improperly structured DGNs.
The amendment process involves:
1. Contacting the RV-C Administrator
2. Editing the relevant section
3. Submitting documentation for review
4. Undergoing a 30-day membership review period
Proprietary messages remain appropriate for configuration, testing, or specialized features. However, they are not recommended for routine operation due to:
· Address dependency risks
· Diagnostic limitations
· Forensic traceability concerns

Design for Autonomous Operation
Devices must operate independently within dynamic network environments.
Each node must:
· Power up safely without external input
· Maintain its own configuration
· Accept commands from any source
Additionally, safety interlocks must be enforced locally. Devices must not assume incoming commands are inherently safe. Safety logic may reference data from other nodes but must remain locally controlled.

Apply for an SAE Manufacturer Code
RV-C leverages the SAE Manufacturer Code registry (for compatibility with SAE J1939).
The Manufacturer ID:
· Is included in ADDRESS_CLAIM
· Serves as a dynamic address tie-breaker
· Supports inventory via MFG_SPECIFIC_CLAIM_REQUEST
Applying for a code is fast and free through SAE.

Implement the “Big Five” First
All RV-C nodes must support five mandatory DGNs:
1. DM_RV
Regular “heartbeat” message.
2. Address Claim
Prevents source address conflicts.
3. Product ID
Identifies the device clearly.
4. Request for DGN
Must parse address-specific and global versions.
5. ACK/NAK
Proper acknowledgment handling for commands and requests.
Nodes may not passively “lurk” on the network. Every device must be identifiable and testable.
Recommended Development Approach:
Implement and validate the Big Five before adding application-specific functionality. This establishes a stable foundation and significantly reduces debugging complexity.

