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Quick Answer: The RTX 5060 Ti 16GB runs Qwen 3.5 35B-A3B at 44 tok/s with 100K context
for ~§430 MSRP. It beats the RTX 4060 Ti by 50% in LLM inference and costs about the same.
The used RTX 3090 is still faster card-for-card, but draws twice the power and costs nearly
double. For new builds on a budget, the 5060 Ti is the card to beat.

= More on this topic: GPU Buying Guide - Best Used GPUs - VRAM Requirements - What Can
You Run on 16GB

The community benchmarks are in. NVIDIA's RTX 5060 Ti 16GB is the best price-to-performance
card for local Al inference in 2026. Not the fastest. The RTX 3090 and 4090 still win on raw
throughput. But dollar-for-dollar, this is the card to buy.

I've been tracking community results from r/LocalLLaMA, Hardware Corner, and the arxiv
Blackwell deployment paper since launch. Here’'s what matters for local Al: real tok/s numbers,
what actually fits in 16GB, and where the card falls short.

Specs That Matter for Al

Forget gaming benchmarks. For local inference, you care about VRAM capacity, memory
bandwidth, and power draw. Here's how the 5060 Ti stacks up.

Spec RTX 5060 Ti 16GB RTX 4060 Ti 16GB  RTX 3060 12GB  RTX 3090 24GB
Architecture Blackwell Ada Lovelace Ampere Ampere

VRAM 16GB GDDR7 16GB GDDR6 12GB GDDR6 24GB GDDR6X
Memory Bandwidth 448 GB/s 288 GB/s 360 GB/s 936 GB/s

Bus Width 128-bit 128-bit 192-bit 384-bit

CUDA Cores 4,608 4,352 3,584 10,496

TDP 180W 165W 170W 350w

MSRP $429 $449 $329 (original) $1,499 (original)


/pdfs/rtx-5060-ti-local-ai-benchmarks.pdf
/guides/gpu-buying-guide-local-ai/
/guides/best-used-gpus-local-ai-2026/
/guides/vram-requirements-local-llms/
/guides/what-can-you-run-16gb-vram/
/guides/what-can-you-run-16gb-vram/

InsiderLLM.com

Spec RTX 5060 Ti 16GB

Street Price (Feb 2026)  $430-500 $380-450

RTX 4060 Ti 16GB

RTX 3060 12GB

$170-220 used

RTX 3090 24GB

$700-850 used

The bandwidth numbers tell the story. The 5060 Ti's 128-bit bus looks narrow on paper, but
GDDRY running at 28 Gbps pushes it to 448 GB/s, over 50% more than the 4060 Ti's 288 GB/s.
That gap is why it generates tokens so much faster. It still can’t touch the 3090’s 936 GB/s,

which is why a two-generation-old card still beats it on raw speed.

Power draw is where budget builders should pay attention. The 5060 Ti runs on a single 8-pin
connector at 180W. The RTX 3090 pulls 350W and needs a beefy 850W PSU. That'’s real money

on your electric bill if you're running inference for hours.

Real Benchmarks — Generation Speed

These numbers come from Hardware Corner’s standardized llama.cpp testing, localscore.ai

community submissions, and the arxiv Blackwell deployment paper. All use Q4_K_M

guantization unless noted otherwise.

Token Generation (t/s, higher is better)

RTX 5060 Ti RTX 4060 Ti
Model
16GB 16GB
Llama 3.2 1B Q4 192 ~130
Llama 3.1 8B Q4 51-60 34
Qwen 2.514B Q4 33 29
GPT-0SS 20B MoE
82 58
MXFP4
Qwen 3.5 35B-A3B Q4 44 —

Prompt Processing / Prefill (/s, higher is better)

Model RTX 5060 Ti 16GB RTX 4060 Ti 16GB
Llama 3.2 1B Q4 9,083 ~6,000

Llama 3.1 8B Q4 1,448-2,387 1,481

Qwen 2.514B Q4 943-1,356 918

RTX 3060
12GB

~110

42

23

RTX 3060 12GB

~5,000

1,119

678

RTX 3090
24GB

~280

87

52

129

~75

RTX 3090 24GB

~14,000

2,572

1,679
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Model RTX 5060 Ti 16GB RTX 4060 Ti 16GB RTX 3060 12GB RTX 3090 24GB
Qwen 3.5 35B-A3B 1,305 = = =
The number that matters: Qwen 3.5 35B-A3B at 44 tok/s with 100K context on a $430 card.

That's a 35-billion-parameter MoE model running at conversational speed with a 100K token
window. A year ago, you needed a 4090 for that.

The 50% speed advantage over the RTX 4060 Ti holds across every model size. That's the
GDDR7 bandwidth at work. Same tier of card, much faster memory.

The KV Cache Trick — Free VRAM

One optimization that's become standard practice with the 5060 Ti: Q8 KV cache quantization.
In llama.cpp, you set it with:

llama-server -m model.gguf \
--cache-type-k g8_0 \
--cache-type-v g8_0 \
-ngl 99

This halves KV cache memory with no measurable quality loss. Community testing on r/
LocalLLaMA shows zero perplexity degradation at Q8. On a 16GB card, that’s the difference
between fitting Qwen 2.5 14B at 32K context and running out of VRAM at 16K.

For MoE models, the savings are even bigger because the KV cache is the main bottleneck, not
model weights. That's how Qwen 3.5 35B-A3B hits 100K context on 16GB — the active
parameters are only about 3B, so most VRAM goes to the KV cache.

What Fits on 16GB — The Real Table

This is what most people actually want to know. Here's what you can run at each model size,
with approximate context limits using Q8 KV cache.

Model Quant Max Context (approx.) Generation Speed Fits?
Llama 3.2 1B Q4_KM 128K+ ~192 t/s Easily

Llama 3.2 3B Q4_KM 100K+ ~120t/s Easily
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Model Quant Max Context (approx.) Generation Speed Fits?
Llama 3.1 8B Q4_K_M ~70K ~551/s Yes
Llama 3.1 8B Q8.0 ~40K ~451/s Yes
Qwen 2.5 14B Q4_K_M ~45K ~33t/s Yes
Qwen 2.5 14B Q6_K ~25K ~28 /s Tight
GPT-0SS 20B MoE MXFP4 131K ~82 /s Yes
Qwen 3.5 35B-A3B MoE Q4_K_M ~100K ~44 /s Yes
Gemma 3 12B Q4_K_M ~50K ~40t/s Yes
Gemma 3 27B Q4_KM ~8K ~151t/s Barely
Qwen 3 32B dense Q3_KM ~4K ~10t/s Barely, slow
Any 70B Any = = No

The sweet spot: 8B—14B dense models with long context, or MoE models up to 35B. MoE is the
reason 16GB cards punch above their weight now. You get the quality of a much larger model
while only loading a fraction of the weights into VRAM at once.

RTX 5060 Ti vs. Used RTX 3090 — The Real Question

This is the comparison everyone’s making. A new 5060 Ti runs $430-500. A used 3090 runs
§700-850. Different price, different tools.

Factor RTX 5060 Ti 16GB RTX 3090 24GB (used)
Price $430-500 new $700-850 used

VRAM 16GB 24GB

Generation Speed (8B Q4) 511t/s 871/s

Generation Speed (14B Q4) 331t/s 52 t/s

Power Draw 180W 350W

PSU Requirement 550W 850W

Warranty Full manufacturer None

Largest Dense Model ~14B comfortably ~32B comfortably
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Factor RTX 5060 Ti 16GB RTX 3090 24GB (used)
Connector 1x 8-pin 2x 8-pin

Noise/Heat Quiet, cool Loud, hot

Case Size Standard ATX Needs 3-slot clearance

Get the 5060 Ti if:

* You're building a new system and want low power and a warranty
* MoE models are your primary workload (Qwen 3.5, GPT-0SS)
* You want a quiet, efficient setup that doesn't heat your room

* Budget is firm under $500

Get the used 3090 if:

* You need to run 27B-32B dense models with real context length
+ Raw generation speed matters more than power efficiency
* You have a case and PSU that can handle a 350W card

* You're comfortable buying used hardware without warranty

The 3090 wins on capability. 24GB lets you run models that don’t fit on 16GB, period. But the
5060 Ti is better value for the models most people actually run day-to-day.

System Build Recommendations
Three builds at different price points, all built around the 5060 Ti.

The $600 Budget Build

Component Pick Price
CPU Intel Core i3-12100F or Ryzen 5 5600 $75-90
Motherboard B660 / B550 mATX $60-80
RAM 32GB DDR4-3200 $55-65
GPU RTX 5060 Ti 16GB $430
Storage 500GB NVMe SSD $35

PSU 550W 80+ Bronze $45-55
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Component Pick Price
Case Basic ATX mid-tower $40-50
Total ~$740-805

Runs 8B—14B models, MoE models, Stable Diffusion. The i3-12100F is fine because the GPU
does all the inference work. 32GB system RAM gives headroom for CPU offloading if you want to
experiment.

The $900 Sweet Spot Build

Component Pick Price

CPU Ryzen 5 7600 or Intel i5-13400F $140-170
Motherboard B650 / B660 ATX $100-120
RAM 32GB DDR5-5600 $75-90

GPU RTX 5060 Ti 16GB $430

Storage 1TB NVMe SSD $60-70

PSU 650W 80+ Gold $60-70

Case Decent airflow ATX $60-70

Total ~$925-1,020

Same models as the budget build, but faster model loading from NVMe, room for a second GPU
later, and a better CPU for RAG pipelines.

The $1,200 Dual-GPU Path

Component Pick Price
CPU Ryzen 7 7700X or Intel i5-14600K $200-250
Motherboard B650 ATX (2x PCle x16) $130-160
RAM 64GB DDR5-5600 $140-170
GPU 2x RTX 5060 Ti 16GB $860
Storage 2TB NVMe SSD $100-120

PSU 850W 80+ Gold $90-110


https://www.amazon.com/s?k=RTX+5060+Ti+16GB&tag=insiderllm-20
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Component Pick Price
Case Full ATX, good airflow $70-90
Total ~$1,590-1,760

This is the interesting one. Two 5060 Ti cards give you 32GB total VRAM — enough for 32B
dense models at full context or MoE models at enormous context lengths. Hardware Corner
tested dual 5060 Ti setups hitting 131K context with Qwen3 MoE 30B. The tradeoff: multi-GPU
adds latency overhead, so per-token speed is slower than a single 3090. But you get context
lengths the 3090 literally can't reach.

What you can't do on 16GB

Here's where the VRAM wall hits:

+ 70B+ dense models: Not happening. Llama 3 70B needs ~40GB even at Q4. No quantization
trick will fit it.

+ 27B dense with long context: Gemma 3 27B fits at Q4, but you top out at ~8K context. Barely
enough for a conversation, useless for document processing.

+ 32B dense models: Qwen 3 32B technically loads at Q3, but ~4K context at ~10 t/sis not a
usable experience.

+ 14B at high quant: You can run 14B at Q8 for maximum quality, but context drops to ~40K.
Always a tradeoff.

+ Multi-user serving: A single 5060 Ti saturates around concurrency 32 for agentic workloads
(per the arxiv paper). Serving multiple users needs more cards.

If any of those are your use case, look at the used RTX 3090 or save for a 4090.

Power and thermals

The 5060 Ti’s biggest advantage over older high-end cards isn’'t speed. It's the electric bill.

GPU TDP Under Al Load PSU Minimum Annual Power Cost*
RTX 5060 Ti 180W ~170W 550W ~§75
RTX 4060 Ti 165W ~155W 550W ~$68

RTX 3060 170W ~160W 550W ~§70
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GPU TDP Under Al Load PSU Minimum Annual Power Cost*

RTX 3090 350W ~330W 850W ~$145

Estimated at $0.12/kWh, 8 hours/day inference workload.

If you're running inference in a bedroom or small office, this matters more than benchmark
numbers. A 3090 under sustained load sounds like a hair dryer and raises room temperature by
a few degrees. The 5060 Ti is quiet on stock coolers and doesn't need any special case airflow.

The 180W TDP also means a single 8-pin power connector. No adapter dongles, no 12VHPWR
cables. Any PSU you already own probably works.

The Verdict

The RTX 5060 Ti 16GB is my new default recommendation for local Al on a budget. 44 tok/s on
Qwen 3.5 35B-A3B with 100K context, 50% faster than the 4060 Ti it replaces, 180W on a single
8-pin, $430 MSRP. A year ago, that workload needed a 4090.

The used RTX 3090 is still the smarter buy if you need more than 16GB or if raw speed matters
most. But for 8B—14B models, MoE architectures, and Stable Diffusion, the 5060 Ti is the card to
buy.

One caveat: stock is getting tight due to GDDR7 shortages, and street prices have crept to $500
in some markets. At MSRP, buy it. At $500+, start comparing against used 3090s.

=] Related guides: Budget Al PC Under $500 - VRAM Requirements for Every LLM - Best Used
GPUs for Local Al - What Can You Run on 16GB VRAM - GPU Buying Guide

Get notified when we publish new guides.

Subscribe — free, no spam
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