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IDT WinChip Background
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The IDT WinChip 2
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Ignificant 3D-graphics performance improvement
m AMD-Compatible 100 MHz Bus (Super7™)
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m Shipments Started In 9/98
o Currently 225, 240, 250 & 266 MHz




IDT WinChip Design Philosophy

Cost (& Low Power) via Smallest Die Size
se of “Basic” Technology
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IDT WinChip Design Philosophy

Low-End PC at 300 MHz (300PR for Cyrix)...
Cyrix WIinChip AMD Mendo- Pentium
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WB98 3D 354

At Same MHz, We're Competitive & Very Low Cost
(But We're Lagging In MHz...)




IDT WinChip Roadmap

FP & MMX
+10% business

SPNO M| WinChip 2+NB (integrated
Northbridge) redirected.

Customers want higher
levels of integration
(graphics).
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W1nCh1p 4 Design For MHz

litecture-.

e 11-Stage Pipeline (vs. current 6 stages)

* Pipelined Caches (1-Cycle Throughput)
atively Simple Control Logic & Datapath
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m New Centaur-Developed Tools
« Automated Stack Placement & Wiring,
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W1nCh1p 4 Des1gn For CPI
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WinChip 4 Design Comparisons

Size (0.25p) <100 mm? 135
L1 cache 128 KB 64

214-way

L1 TLBs 256 192
8-way 4-way

FS Bus 100 MHz 100

PL Stages 10-12 10-12
Execution 0-0-0 0O-0-0




In-Order vs. Out-of-Order
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Optimized In-Order Design
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e Allows 1-Cycle Load-ALU, RETS, Indirect Br, etc.
 Modern Code Makes Heavy Use of These

ipeline es Af - es
IWI

odern de IWI:: &l Wa¥-Te

@y
I

 Faclilitates Store Load Forwardlng

m Many SDeCIfIC Code Sequence Optimizations
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m Dual Execute (Only) High Leverage Pairs
* MMX & 3DNow! Code ngh % Palrable
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WinChip 4 vs. Pentium Il
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Code Example
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WinChip 4 Branch Prediction
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irect Calculation of IP-displacement forms
IFO Call/Return Stack
| BTB for Indirect Branches
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- works well for context- sensmve branches
- used on WInChip 2 (4K entries)

- with sophisticated static prediction mechanism

0 Jcc Predictor Selector Table
o Selects Which Predictor Baseo




WinChip 4 Branch Prediction
| Address of branch inst]

& [disp sign

Direct ' |

JMP/CALL (3.6%)
Jcc (14.9%)

" (2.6%)

A

(>70%)

I 95% All

target address : :
Far branches Branches Jcc direction

not predicted ~arracti >95% correct
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The New IDT WinChip 4
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e Highly Optimized for MHz
128 KB L1 caches, Great Branch Prediction,
Hithy Optimized In-Order Execution
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 Socket 7
e 0.25u (6L Metal), 2.5V (<100 mm?)
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