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⚫ First FP4 attention for inference, 
1000 TOPS on RTX5090.

⚫ First trainable low-bit attention, 
enabling accelerated training 
with lossless fine-tuning.

SageAttention3: Microscaling FP4 Attention for 
Inference and An Exploration of 8-bit Training

Jintao Zhang*, Jia Wei*, Haoxu Wang, Pengle Zhang, Xiaoming Xu, Haofeng Huang, Kai Jiang, Jun Zhu#, Jianfei Chen#   |   Tsinghua University

⚫ SageAttn3-FP4: 

Propose an attention method 

that utilizes the FP4 Tensor Core 

for inference acceleration in a 

plug-and-play way.  

⚫ SageBwd: 

Design a trainable 8-bit attention 

for training acceleration. 

SageAttention3-FP4 :

• FP4 microscaling quantization.

• Two-level quantization for P.

SageBwd:

• Maintain one MatMul among 

the five in backpropagation in 

FP16.

⚫ SageAttn3-FP4 kernel speed: 4 - 5x speedup than FlashAttention.
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⚫ SageAttention3-FP4: No loss in end-to-end quality on diffusion models.

⚫ SageBwd kernel speed: 1.65x speedup than FlashAttention.

End-to-End Evaluation

⚫End-to-end speedup:

⚫ SageBwd : INT8 vs. FP8:
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⚫ SageBwd: No gap with FP/BF16 attention in fine-tuning tasks.
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