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From Llama to Llasa
to Chatterbox
How to Make LLMs Talk
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How does an LLM work?

RAW TEXT

Explain how an LLM 
works

1. TOKENIZATION

[Explain], [ how], [ an],[ L], 
[LM], [ works]

Break into pieces

[176289, 1495, 448, 451, 
19641, 5882, 198]

2. EMBEDDING

[[0.8, -0.2, …], [1.2, 0.2, …], 
… ]

Convert to vectors

FINAL VECTOR

[[0.4, 0.9, …], [0.1, 1.7, …], … 
]

Convert to vectors

3. POSITIONAL 
ENCODING

Positional Embedding
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How does an LLM work?

FINAL VECTOR

[[0.4, 0.9, …], [0.1, 1.7, …], … 
]

Convert to vectors

MODEL INFERENCE

LAYER 1

LAYER …

LAYER N

45%: „ ?“
35%: „ with“
20%: „ Attention“
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How to generate Audio?

The Problem: Raw Audio is Too Big

• A 10-second WAV file = 441 000 raw samples.

• As a token sequence, this is too long for an LLM to handle.

• Result: Extremely slow performance and very short audio 
generation limits.

FINAL VECTOR

[[0.4, 0.9, …], [0.1, 1.7, …], … 
]

Convert to vectors

MODEL INFERENCE

LAYER 1

LAYER …

LAYER N

.wav / .mp3 ?

The Solution: Neural Encoder/Decoder

• The Neural Encoder acts as a smart "audio compressor.“

• It converts the long raw audio stream into a short, efficient 
sequence of tokens.

• The LLM processes these tokens, not the raw audio.

• A Neural Decoder then reconstructs the final audio from 
the LLM's token output.
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How to generate Audio?

The Solution: Neural Encoder/Decoder

• The Neural Encoder acts as a smart "audio compressor.“

• It converts the long raw audio stream into a short, efficient 
sequence of tokens.

• The LLM processes these tokens, not the raw audio.

• A Neural Decoder then reconstructs the final audio from 
the LLM's token output.

Encoder

Decoder

AUDIO

Codebook

0 1 2 3 4 5

AUDIO

Examples:
• SNAC -> Orpheus

• XCodec-2 -> Llasa

• S3 (Cosyvoice) -> Chatterbox

Residual Vector 
Quantization 

(RVQ)
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How to generate Audio?

Encoder

Decoder

AUDIO

Codebook

0 1 2 3 4 5

AUDIO

RAW TEXT

Explain how an LLM 
works

MODEL INFERENCE

LAYER 1

LAYER …

LAYER N

45%: 
35%: 
20%:

e.g. Llasa 
<s_102>, 
<s_643>, …



bitbastibitbasti

How to generate Audio?

Encoder

Decoder

AUDIO

Codebook

0 1 2 3 4 5

AUDIO

RAW TEXT

Explain how an LLM 
works

MODEL INFERENCE

LAYER 1

LAYER …

LAYER N

45%: 
35%: 
20%:
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How to generate Audio?

Encoder

Decoder

AUDIO

Codebook

0 1 2 3 4 5

AUDIO

RAW TEXT

Explain how an LLM 
works

MODEL INFERENCE

LAYER 1

LAYER …

LAYER N

STOP

…
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Why use a LLM?

+ Optimized inference libraries ->
vLLM, SGLang
+ Optimized training libraries ->
Liger Kernel, Axolotl, … 
+ Push towards multimodality in 
LLMs

- „Slower“ Inference ->
autoregressive generation

- Currently mostly more 
parameters used

- Neural Encoder/Decoder 
necessary

- Orpheus, Llasa and partially 
Chatterbox suffer from repeating 
token
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What is special about Chatterbox?

Speaker Reference & 
Exaggeration

1. TOKENIZATION

[Explain], [ how], [ an],[ L], 
[LM], [ works]

Break into pieces

[176289, 1495, 448, 451, 
19641, 5882, 198]

2. EMBEDDING

[[0.8, -0.2, …], [1.2, 0.2, …], 
… ]

Convert to vectors
4. Reference and 

Exaggeration

T3CondEnc

Voice-
Encoder

AUDIO

speaker_emb

emotion_
adv

S3-
Tokenizer

AUDIO

*simplified Architecture

T3.speech_emb + 
T3.speech_pos_emb
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Find me at

Try it out
https://huggingface.co/SebastianBodza/Kartoffelbox-v0.1
https://huggingface.co/spaces/SebastianBodza/Kartoffelbox

https://huggingface.co/SebastianBodza/Kartoffelbox-v0.1
https://huggingface.co/SebastianBodza/Kartoffelbox-v0.1
https://huggingface.co/SebastianBodza/Kartoffelbox-v0.1
https://huggingface.co/SebastianBodza/Kartoffelbox-v0.1
https://huggingface.co/spaces/SebastianBodza/Kartoffelbox
https://huggingface.co/spaces/SebastianBodza/Kartoffelbox
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