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DEFINITION

The J1939 SPN Master Reference Sheet (v2024) is a standardized, vendor-agnostic

technical reference document that maps SAE J1939 Suspect Parameter Numbers (SPNs) to

their semantic definitions, data encoding rules, scaling factors, offset values,

resolution, units, and diagnostic relevance. It serves as the authoritative lookup

for interpreting raw CAN bus parameter data from heavy-duty vehicles and off-road

equipment in telematics, fleet management, and remote diagnostics systems. The 2024

edition incorporates updates from SAE J1939-71 (2023), J1939-31 (2022), and

field-reported anomalies validated by OEM and Tier-1 collaboration.

OVERVIEW

The J1939 SPN Master Reference Sheet functions as the canonical translation layer

between low-level CAN message payloads and human- and machine-readable vehicle health

and operational metrics. Each SPN entry includes critical metadata: SPN identifier

(16-bit or extended 32-bit), name (e.g., 'Engine Speed'), description, data length

(in bits), bit position within the PGN payload, scaling (linear transformation

coefficients), offset, engineering units (e.g., rpm, kPa, C), data type

(unsigned/signed integer, float, enumerated), and status flags (e.g., 'Valid', 'Not

Available', 'OutOfRange'). Unlike proprietary OEM parameter tables, this master sheet

harmonizes cross-manufacturer interpretationsresolving ambiguities such as whether

SPN 513 represents 'Engine Coolant Temperature' (SAE default) or an OEM-specific

variantand explicitly documents deviations per ISO 11992 and UNECE R13-H

compliance requirements. In practice, telematics platforms use this reference to

auto-configure data parsers, generate normalized time-series databases, trigger

rule-based diagnostics (e.g., 'SPN 1711 > 120C for 30s  Coolant Overtemp

Alert'), and feed AI models with semantically consistent features. Its v2024 revision

introduces support for new SPNs introduced in J1939-71 Rev 5.0 (e.g., battery

state-of-health metrics), expanded enumeration sets for hybrid powertrain SPNs, and

revised scaling for post-2021 aftertreatment sensors calibrated to tighter EPA Tier 4

Final tolerances.

KEY COMPONENTS

1. SPN Identifier

2. Scaling and Offset Parameters

3. Bit Position and Data Length

APPLICATIONS

  - Fleet-wide OBD-II and J1939 Diagnostic Event Correlation

  - Real-time Anomaly Detection in Telematics Edge Devices

  - Automated SAE J1939-to-ISO 22900-2 (MCD-2D) Mapping for Calibration Tools

KEY FORMULAS

Physical Value Conversion: Physical_Value = (Raw_Bits  Scaling) + Offset

  -> Converts the raw binary value extracted from the CAN payload into engineering units

(e.g., converting 16-bit hex 0x1A2B to degrees Celsius)

Bit Field Extraction: Raw_Bits = (CAN_Payload_Word >> Bit_Position) & ((1 <<

Data_Length) - 1)

  -> Extracts the correct bit-aligned integer value from a multi-byte PGN payload based

on SPNs defined bit position and length

RELATED CONCEPTS

  - PGN (Parameter Group Number)

  - SAE J1939-71

  - CAN FD Frame Structure
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