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AGENDA

• System Modeling with SystemC / -AMS
• Use Case

• System View

• Subsystem View

• System Integration with IP-XACT

• System Simulation and Results



2PUBLICN o v e m b e r ,  2 0 2 2 2

PUBLIC
NXP, THE NXP LOGO AND NXP SECURE CONNECTIONS FOR A SMARTER WORLD ARE TRADEMARKS OF NXP B.V. 
ALL OTHER PRODUCT OR SERVICE NAMES ARE THE PROPERTY OF THEIR RESPECTIVE OWNERS. © 2022 NXP B.V.

System Modeling
with SystemC / -AMS
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3) System Model

− Realistic Stimuli for Model V&V
− Block Interactions via Bus Messages
− Block Interface Standardization (Registers)

=> Executable Spec in SystemC-TLM

1) Requirements
− Receive RF Signal
− Convert to Baseband
− Send Data Off-Chip

2) Map Functions to Subsystems

SYSTEM VIEW
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RF

SUBSYSTEM VIEW
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=> Executable Spec in SystemC-TLM and SystemC-AMS TDF
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RF AGC LOOP
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END-TO-END MODEL AND TESTBENCH
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System Integration
with IP-XACT
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SYSTEM INTEGRATION
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SYSTEM INTEGRATION
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SYSTEM INTEGRATION
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System Simulation and
Results
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LIBRARIES AND TECHNOLOGIES USED

• SystemC 2.3.x Implementation from EDA Tool

• SystemC-AMS 2.4 Implementation from EDA Tool

• IP-XACT system integration flow (incl build- and register generation flow)

• EDA tooling for waveform analysis and debug

• In-house libraries developed for configuration, RF models and common utilities
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SYSTEMC-AMS MODEL EXAMPLE

Decimator implementation in 
SystemC-AMS TDF
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AGC LOOP CONTROL F IRMWARE EXAMPLE
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AGC LOOP CONTROL F IRMWARE EXAMPLE
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DAB TRANSMISSION SANITY CHECK:  “UNITY GAIN”  (NO AGC)

█ In-Phase, Transmitter  █ In-Phase, Baseband

Time domain signal Frequency domain signal
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SYSTEM SANITY CHECK:  AGC LOOP CONTROL

15 ms ramp
(full dynamic range)
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RESULTS

• Modeled AGC loop in an RF-frontend

• System-level interaction: μC ó RF-frontend

• PoC for early driver / FW development

• Simulation Speed:

− Discrete Event-based: ~2 hrs processing for 1 sec radio stream

(passband signal representation)

− TDF-based: ~10 min processing for 1 sec radio stream

(passband signal representation)
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