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What is the LLM Pipelines project?

NXP MPU platforms: i.MX 8M Plus, i.MX 93, i.MX 95
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NXP eIQ Neutron Neural Processing Unit (NPU) 
hardware scales from 32 to >2k operations/cycle, for 
use across the range of MCUs and MPUs

Neural Processing Unit (NPU) scales Machine Learning Solutions 
from MCX MCUs to i .MX 9 Applications Processors

Crossover MCUs

Traditional 
MCUs

CORTEX®-M

Applications Processors

HETEROGENEOUS

DOMAIN COMPUTING

CORTEX®-MCORTEX®-A

SCALABLE HARDWARE PORTFOLIO

CORTEX-M CORES

CORTEX®-MCORTEX®-M

i.MX RT

MCX MCUs

i.MX series
i.MX 8M Plus
- 4x Arm® Cortex® - A53 
(1.8Ghz)
- NPU (2.3 TOPS)

i.MX 93
- 2x Arm® Cortex® - A55 
(1.7Ghz)
- NPU (0.5 TOPS)

i.MX 95
- 6x Arm® Cortex® - A55 
(1.7Ghz)
- eIQ Neutron NPU (2 TOPS)

NXP MPU platforms: i.MX 8M Plus, i.MX 93, i.MX 
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Our metrics
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Fine-tuning strategies
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The Low Rank Adaptation (LoRA) for fine-tuning
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Results - automotive use case:
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The Retrieval-Augmented Generation (RAG) for fine-tuning
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▪ With RAG:

Similarity 0.236
TTFT Ø
Time to detect 0.08 s

➢ Out of domain question:

▪ Without RAG:

The Retrieval-Augmented Generation (RAG) for fine-tuning
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Results on i.MX 95 – TinyLlama 1B - automotive use case:

➢ In domain question:

Similarity 0.079
TTFT 1.5 s
Token/s 5.1

Similarity 0.818
TTFT 3.9 s
Token/s 5.1

Hallucination

Real value
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The Retrieval-Augmented Generation (RAG) for fine-tuning

tinyAI Virtual Forum on Generative AI and Foundation Models on the Edge 2024

0

1

2

3

4

5

6

7

8

9

10

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150

TT
FT

 (
s)

Prompt size (tokens)

Time To First Token (TTFT) vs. Prompt size 

i.MX 8M Plus (4.7 token/s) i.MX 93 (2.6 token/s) i.MX 95 (5.1 token/s)

ℹ️ The lower the better



|  NXP  |  Public20

Quantization

04



|  NXP  |  Public21

Quantization strategies
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About Quantization 
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N

Accelerate the inference
computation on CPU & NPU

Reduce the model 
memory footprint

Necessary for NPU enablement 
with integer operations

Minimize the loss of response 
quality after quantization
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Quantization strategies
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Results on i.MX 95 – TinyLlama 1B - automotive use case:

Similarity 1
TTFT 12.6 s
Token/s 2.5

Similarity 0.887
TTFT 3.8 s
Token/s 5.6

Similarity 0.804
TTFT 3.9 s
Token/s 5.1
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Quantization strategies
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Results on i.MX 95

ℹ️ The lower the better



|  NXP  |  Public25

Final architecture
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