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FP Units

Instruction Byte Buffer

Shared L3 Cache 16MB Victim Cache (mostly exclusive of L2)
(16-way)

L1 Instruction Cache 
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180 Entry
Integer Physical Register File

Scheduler Queues 36-entry

Floating Point Rename
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160 Entry(256-bit Width)
FP Physical Register File

Micro-Ops Queue
(Instructions)

Up to 4 Micro-OPs

4-way X86 Instruction Decoders

4 Instructions/Cycle Decode

OP Cache
4K Micro-Ops

(w/ Instruction fusion)

32 bytes/Cycle

32 bytes(256 bits)/Cycle

Up to 7 Micro-OPs

Scheduler 4x16(64) queues 

Stack
Engine

Dispatch (w Branch fusion)

224 Entry 
Retire 
Queue

Up to 6 Micro-OPs

NSQ (Non-Scheduling Queue) 64-entry

Micro-tags
(Instruction cache 

& Op cache)

L0 BTB 16-entry
L1 BTB 512-entry
L2 BTB 7K-entry
Indirect Target Array (ITA) 1K

Pick

Up to 4 Micro-OPs

Load Queue
(72 entries)

L1/L2 DTLB
Data Cache Tags

64 entry L1 TLB
1.5K entry L2 TLB

d

8 Micro-Ops Retire

L1 Instruction 
Cache tags

OP Cache tags

Up to 8 Fused 
Instructions

Up to 4 Instructions

32 bytes(256 bits)/Cycle

32 bytes(256 bits)/C
ycle

32 bytes(256 bits)/C
ycle

L1 Hashed Perceptron
(Neural Net based Predictor

with Hash Perceptron(HP) Tables)

L2 TAGE
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Scheduler 1x28 queues 
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Pick
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WCB (Write 
Combine Buffer)
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MAB (Missed 
Allocation Buffer)

Fowarding Muxes Fowarding Muxes

Load 
Convert

Front end

Memory

New TAGE Branch Predictor
2 Level Branch Prediction

L1 BTB 512 <- 256
L2 BTB 7K <- 4K

L1 Icache
32KB <- 64KB
8-way <- 4-way

PreFetch

OP Cache
4K <- 2K
Better instruction fusion

SIMD Registers
256-bit <- 128-bit
2x wide

SIMD Units
256-bit <- 128-bit
2x throughput

MUL Latency
3 cycles <- 4 cycles

AVX 256
256-bit uOP <- 128-bit uOP

FP Load/Store
2x 256-bit Load <- 2x 128-bit
1x 256-bit Store <- 1x 128-bit

Write Combinner
Better multiple stream

Store Queue
48 <- 44

Prefetch
Improved 
throttling

L3 Cache
16MB <- 8MB

3rd AGU
For Store

L2 DTLB
2K <- 1.5K
1G page <- no 1G

Int Register
180 <- 168

uOP Issue
7uOPs <- 6

Unified AGU 
Queue

ROB
224 <- 192


