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Outline
• Introduction to MX Formats

• Motivation
• Implications for Low-bit LLM Serving

• Analysis on Low-bit MX Formats

• MX+: Cost-Effective and Non-intrusive Extension to MX Formats
• Key Insight 

• Software & Hardware Integration on GPUs

• Evaluation

• Conclusion
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Experimental Setup
Models
• OPT,  Llama-2 & 3.1, Mistral, etc.

Accuracy
• MX PyTorch emulation library

Performance
• Software: CUTLASS library
• Hardware: NVIDIA RTX 5090 GPU

Workloads
• lm-evaluation-harness

Scheme Activation Weight

A-MXFP4+ MXFP4+ MXFP4

MXFP4+ MXFP4+ MXFP4+

Scheme Activation Weight

MXFP4 MXFP4 MXFP4

MX+ Schemes

MX Schemes



64

Ac
cu

ra
cy

 (%
)

Accuracy 
MXFP4+A-MXFP4+MXFP4

50

60

70

80

90

BF16

MX+ greatly improves accuracy over MX!

Llama-3.1-70B 
 Jurisprudence



65

Ac
cu

ra
cy

 (%
)

Accuracy 
MXFP4+A-MXFP4+MXFP4

50

60

70

80

90

BF16

MX+ greatly improves accuracy over MX!

Llama-3.1-70B 
 Jurisprudence

Ac
cu

ra
cy

 (%
)

20

35

50

65

80

Llama-3.1-8B
Lambada

50

60

70

80

90

Qwen-2.5-14B
Jurisprudence

60

65

70

75

80

Mistral-7B
ARC easy

30

40

50

60

70

OPT-66B
ARC easy



66

0.0

0.5

1.0

MXFP4 A-MXFP4+
(SW)

MXFP4+
(HW)

E2
E 

Ti
m

e 
(m

s)
Decode Prefill

E2E Performance

MX+ maintains comparable performance to MX

RTX5090 + vLLM / Llama-2-13B 
Batch 4 / In 1024 / Out 64



67

0.0

0.5

1.0

MXFP4 A-MXFP4+
(SW)

MXFP4+
(HW)

E2
E 

Ti
m

e 
(m

s)
Decode Prefill

E2E Performance

MX+ maintains comparable performance to MX

1.10x 1.02x

RTX5090 + vLLM / Llama-2-13B 
Batch 4 / In 1024 / Out 64



68

More Details in Our Paper
• Application of MX+ for NVFP4
• And comparison with MXFP4+

• Comparison with A8W4 and other quantization works
• Handling multiple outliers in a block
• Use of reserved bits
• MX+ for other DNN workloads (e.g., ViT and CNN)
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Conclusion
Problem
• Low-Bit MX Format shows subpar accuracy

Solution: MX+, a cost-effective and non-intrusive extension to MX
• Higher precision for BMs by repurposing exponent bits as extended mantissa
• Integration to existing software and hardware system

Result
• MX+ improves accuracy by up to +42.15% compared to the MX format
• Comparable performance under software and hardware integration
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Thank You!
MX+
Pushing the Limits of 
Microscaling Formats for Efficient
Large Language Model Serving

Jungi Lee (jungi.lee@snu.ac.kr)

MICRO’25  |  October 2025

Shared Exponent
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