Accessionindex: TCD-SCSS-T.20220825.011
Accession Date: 25-Aug-2022

Accession By: Dr.Brian Coghlan

Object name: Intel Pentium microprocessor

Vintage: 1996

Synopsis: Pentium i166 CPU chip. P/N: FV80502166.

Description:

The Pentium was Intel's 5th generation 32-bit x86raprocessor, introduced in
1993, instruction-set-compatible with the 180486t Wwith a new microprocessor
architecture that Intel called thé& microarchitecture. It was the first superscalar
x86 microarchitecture, with separate instructiod data caches, branch prediction,
built-in floating-point unit, and a 64-bit exterrtals.

The Pentium i166 was released by Intel 8ridnuary, 1996, designated the part
number FV80502166 and sSpec number SY037 (cC@pdtthe 166MHz selection
of Intel's P54CS(0.35.um) variant of theilP5 microarchitecture. It had a 166MHz
external clock frequency, a 2.5X internal CPU clkd@quency multiplier, 8kB L1
instruction and data caches, a 66M-transactiongkdé(s) front-side bus (FSB), ran
at 3.135-3.6 V, dissipated 14.5Watts, and had &&ltp suit Intel's ZIFSocket 7

The 1166 in this Collection was removed from a wgkPC and replaced with an
EvergreerSpectra 33%lugin-upgrade using an AMD AMD K6-2 microprocesso
For convenience, Figures 5-16 show images of kféntium information brochure,
see elsewhere in this catalog.

Many thanks to Brian Coghlan for donating this item



The homepage for this catalog islatps://www.scss.tcd.ie/SCSSTreasuresCatalog/
Click 'Accession Index1st column listed) for related folder, ‘&bout'for further guidance.
Some of the items below may be more properly gantiter categories of this catalog,
but are listed here for convenience.

Accession | ndex Object with I dentification

TCD-SCSS-T.20220825.011.00] Intel Pentium microprocessor. Pentium i166 CP cRN:
FV80502166. 1996.

TCD-SCSS-T.20220825.011.009 Intel Pentium microprocessor cradle.

| TCD-SCSS-T.20220825.011.009 Intel Pentium microprocessor heatsink.

| TCD-SCSS-V.20220825.001 Intel Pentium processor. Intel, information broghabout
the Pentium microprocessor. 1996.

References:

1. Wikipedia,Pentium (original) see:
https://en.wikipedia.org/wiki/Pentium (original)
Last browsed to on 25-Aug-2022.
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| Flgure 2: Pentlum |166 bottom view



Figure 4: Pentium i166 in packaging
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THE INTEL PENTIUMTPROCESSOR

Figure 6: Pentium information brochure page 2
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Figure 7: Pentium information brochure page 3

Figure 8: Pentium information brochure page 4
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Figure 9: Pentium information brochure page 5

‘memory each time the processor writes data
to the cache. The write-back technique

increases performance by reducing bus

utilization and preventing needless
bottlenecks in the system.

To ensure that data in the cache and in
‘main memory are consistent, the data cache
| implements the MESI protocol. By obeying

the rules of the protocol during reads/writes,
- the Pentium processor can maintain cache
consistency and circumvent problems that
might be caused by multiple processors
using the same data.

BRANCH PREDICTION
ranch prediction is an advanced
computing technique that boosts
performance by keeping the execu-

program performs a conditional test to deter-
mine whether to return to the beginning of the
loop or to exit and continue on to the next
execution step. These two choices, or paths,
are called branches. Branch prediction fore-
casts which branch the software will require,

based on the assumption that the previous

intel.

pentium’

branch that was taken will be used again.
The Pentium processor makes branch predic-
tions using a Branch Target Buffer (BTB).
This software-transparent innovation elimi-
nates the need for recompiling code, thus @®© INTEL '92'93
increasing overall speed and application
software performance.

To efficiently predict branches, the
Pentium processor uses two prefetch buffers.
One buffer prefetches code in a linear fashion
(for the next execution step) while the other

based on addre:

tion pipelines full. This is lished by
predetermining the most likely set of instruc-
tions to be executed. The Pentium processor
is the first PC-compatible microprocessor to
use branch prediction, which until now has
traditionally been associated with main-

o8 o = frame computers.

For a better understanding of this con-

[ Y cept, consider a typical application program.
After each pass through a software loop, the

in the Branch Target Buffer (to jump to the The Pentium™ processor is more than 300

beginning of the loop). As a result, the
needed code is always prefetched before
it is required for execution.

The Pentium processor’s prediction algo-
rithm not only forecasts simple branch choic-
es, but also supports more complex branch ]
prediction—for example, within nested loops. 1
This is accomplished by storing multiple

Figure 10: Pentium information brochure page 6
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branch addresses in the Branch Prediction
Buffer. The BTB’s design allows 256 addres-
ses to be recorded, and thus the prediction

algorithm can forecast up to 256 branches.

H FL uNIT

he emerging wave of 32-bit com-

pute-intensive software

tion in one of the integer pipelines, then move
on to the floating-point pipeline. In addition,
common floating-point functions—such as
add, multiply and divide—are hardwired for
faster execution.

As a result of these innovations, the

Pentium processor (815\100) executes float-

require a high degree of floating-

point processing power to handle mathematical

ing-point i five to ten times faster
than the 33-MHz Intel486 DX processor,

optimizing it for the high-speed numeric

As the floating-point require-

ments of personal computer software have

steadily increased, advances in

technology have been introduced to satisfy
these needs. The Intel486 DX processor, for
example, was the first Intel microprocessor to
integrate math coprocessing functions on-chip;
previous-generation Intel processors used off-
chip math coprocessors when floating-point
calculations were required.

The Pentium processor family takes math
computational ability to the next performance
level by using an enhanced on-chip floating-
point unit that incorporates sophisticated

ipeli functions.

inherent in advanced visual
applications such as CAD and 3D graphics.

ENHANCED 64-BIT DATA BUS
he data bus is the highway that
carries information between the
processor and the memory subsys-
tem. Because of its external 64-bit data bus,
the Pentium processor can transfer data to and
from memory at rates up to 528 Mbytes/
second, a more than five-fold increase over the
peak transfer rate of the 66-MHz IntelDX2™
i (105 Mb
This wider data bus facilitates high-speed

ight-stag and
A three-stage floating-point instruction pipe-
line is appended to the integer pipelines.

Most floating-point instructions begin execu-

by maintaining the flow of instruc-
tions and data to the processor’s superscalar
execution unit. As a result, the Pentium

processor’s (815\100) overall performance is

Figure 11: Pentium information bro

chure page 7

over two and one-half times that of the 66-
MHz IntelDX2 microprocessor.

In addition to having a wider data bus, the
Pentium processor implements bus cycle pipe-
lining to increase bus bandwidth. Bus cycle
pipelining allows a second cycle to start
before the first one is completed. This gives
the memory subsystem more time to decode
the address, which allows slower and less-
expensive memory components to be used—
resulting in a lower overall system cost.
Furthermore, burst reads and writes, parity on
address and data, and a simple cycle identifi-
cation all contribute to providing better
bandwidth and improved system reliability.

The Pentium processor also has two
write buffers, one corresponding to each pipe-
line, to enhance the performance of consecu-
tive writes to memory. Write buffers improve
performance by allowing the processor to pro-
ceed with the next set of instructions, even
though one of the current instructions needs

to write to memory while the bus is busy.

DATA INTEGRITY FEATURES

Protecting important data and ensuring its
integrity has become increasingly important as
mission-critical applications continue to pro-
liferate. To ensure the Pentium processor’s
reliability, Intel performed millions of simula-
tions and tests. In addition, designers
integrated two advanced features traditionally

iated with mai lass design

internal error detection and functional redun-

dancy testing—to help preserve data integrity
in today’s evolving PC-based networks.

Internal error detection places parity bits
on the internal code and data caches, transla-
tion look aside buffers, microcode, and
branch target buffer. This feature helps detect
errors in a manner that remains transparent to
both the user and the system.

For situations where data integrity is
especially crucial, the Pentium processor sup-
ports Functional Redundancy Checking
(FRC). ERC requires the use of two Pentium
chips, one acting as the master and the other
as the “checker.” The two chips run in tan-
dem, and the checker compares its output
with that of the master Pentium processor to
assure that errors have not occurred. If a dis-

crepancy is discovered, the system is notified.

SL TECHNOLOGY POWER
MANAGEMENT FEATURES

The Pentium processors (735\90, 815\100)
incorporate new SL technology features for
superior power-management capabilities.
These features operate at two levels: the
‘microprocessor and the system. Power man-
agement at the processor level involves put-
ting the processor into low power state during

non-processor intensive tasks (such as word

), or into a very low-ps state
when the computer is not in use (“sleep”
mode). At the system level, Intel’s SL tech-
nology uses system management mode (SMM)
to control the way power is used by the com-
puter (including peripherals). This mode
provides intelligent system management that
allow the microprocessor to slow down, sus-
pend, or completely shut down various system
components so as to maximize energy savings.
All members of the Pentium processor family
include SMM.

MULTIPROCESSOR SUPPORT
The Pentium processor is ideal for the

increasing wave of multiprocessing systems.

Multiprocessing applications that combine

two or more Pentium processors are well
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Figure 12: Pentium information brochure page 8
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ICOMP™ Index Ratings for Intel Processors

served by the chip’s advanced architecture,
separate on-chip code and data caches, chip
sets for controlling external caches, and so-
phisticated data integrity features.

As previously discussed, the Pentium
processor family uses the MESI protocol to
maintain cache consistency among several

processors. The Pentium processor also

ensures that instructions are seen by the sys-
tem in the order that they were programmed.
This strong ordering helps software designed
to run on a single-processor system to work
correctly in a multiprocessing environment.
The Pentium processors (735\90,
815\100) also include two new multiprocessor
(MP) features: a multiprocessor interrupt
controller on-chip and the dual processor
mode. The processor’s on-chip MP interrupt
controller can support up to 60 processors.
The dual processor mode enables two proces-
sors to share a single second-level cache,
allowing the development of low-cost shared-

cache multiprocessol

stems for workstations

and low-end servers.

Source: iComp™; A simplified measure of relative
Intel microprocessor performance, Intel Corp., 1992

brochure page 9

PERFORMANCE MONITORING
Performance monitoring is a feature of
the Pentium processor that enables system
designers and application developers to
optimize their hardware and software prod-
ucts by identifying potential code bottlenecks.
Designers can observe and count clocks for
internal processor events that affect the
performance of data reads and writes, cache
hits and misses, interrupts, and bus utilization.
This allows them to measure the effect that
their code has on both the Pentium processor
architecture and their product, and to fine-tune
their application or system for optimal perfor-
mance. The benefit to end users is better value
and higher performance, due to the greater
synergy between the Pentium processor, its

host system, and application software.

MEMORY PAGE SIZE FEATURE

The Pentium processor offers the option
of supporting either the traditional memory
page size of 4 Kbytes, or a larger 4 Mbyte
page. This feature—which is transparent to
the application software—was provided to
reduce the frequency of page swapping in
complex graphics applications, frame buffers,

and operating system kernels, where the

increased page size allows users to map large,
previously unwieldy objects. The larger page
enables an increased page hit rate, which

results in higher performance.

UPGRADABILITY

As with all new implementations of the
Intel 32-bit microprocessor architecture, the
Pentium processor has been designed for easy
upgradability using Intel’s upgrade technology.
This innovation protects user investments by

adding performance that helps to maintain the

p ivity levels of Intel p based
systems over their entire lifespans.

Upgrade technology makes it possible for
users to take advantage of more advanced
processor technology in their existing systems
with an easy-to-install, single-chip perfor-
mance upgrade. For example, Intel’s first
upgrade options, the OverDrive™ processors
developed for Intel486 SX and Intel486 DX
processors, apply the same speed-doubling
technology used in the development of the
InteIDX2 microprocessor.

Intel’s upgrade processors will also be
available for systems based on the Pentium
processor family, ensuring an easy future

upgrade path based on even more advanced

processor technology. In addition, Pentium
processor technology will be the basis of the
upgrade processors now being developed for

Intel486 processor-based systems.

INCREASED PERFORMANCE:
BY THE NUMBERS

The Pentium processor stands alone on
the performance ladder when compared to all
other PC-compatible microprocessors.

‘While there are many ways to measure per-
formance, three different examples are offered
here to demonstrate the Pentium processor’s.
speed and processing power: Intel’s iCOMP™
index, the SPECint92 UNIX benchmark, and
the SPECfp92 UNIX benchmark.

One indication of the Pentium processor’s
high performance is provided by Intel’s
iCOMP (Intel COmparative Microprocessor
Performance) index. The iCOMP index,
which measures the performance of the mem-
bers of the Intel 32-bit architecture, was creat-
ed so that computer users can more easily
identify relative performance differences
among Intel’s microprocessors. The index is
based on four distinct aspects of processor
performance: integer, floating-point, graphics

and video performance. Each of the four
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Figure 14: Pentium information brochure page 10



Figure 2.

Intel Pentium™ Processor (815/100)

UNIX SPECIn182 Benchmark Performance

Intel Pentium Processor (735/90)
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Figure 8. UNIX SPECIp92 Benchmark Performance
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elements is considered for both 16- and 32-bit
software, and is weighted relative to the
estimated percentage of time it occupies the
processor’s attention (based on a mix of
today’s commonly used application software).
As shown in Figure 1, the Pentium processor
at iCOMP index 815\100 MHz has more than
2.7 times the relative performance of the 66-
'MHz IntelDX2 microprocessor, which has an
iCOMP rating of 297.

SPECint92 is a processor-intensive UNIX
benchmark (Figure 2) that evaluates desktop
performance using a representative mix of
application instructions. With a SPECint92
Tating of 100.0, the Pentium processor at
JCOMP index 815\100 MHz outperforms
nmany workstation-class, RISC-based proces-
sors, including members of the IBM, MIPS
and Sun SPARC processor families.

The SPECfp92 UNIX benchmark (Fig-
ure 3) is a useful measure of floating-point
performance. The SPECfp92 rating for
the Pentium processor at iCOMP index
815\100 MHz is 80.6. This is comparable
to that of today’s RISC architectures, and is
‘more than 4.3 times that of the 66-MHz

IntelDX2 processor.

Figure 16: Pentium information brochure page 12

HIGH PERFORMANCE WHILE
MAINTAINING COMPATIBILITY

The Pentium processor family provides
extremely high-performance because it incor-
porates the latest state-of-the-art design
principles. With its superscalar architecture,
separate code and data caches, branch predic-
tion, and enhanced floating-point unit, the
Pentium processor can meet the performance
needs of today’s—and tomorrow’s—applica-
tions software. Meanwhile, it maintains
complete compatibility with the large installed
base of software currently running on Intel
architecture processors.

The Pentium processor’s combination of
performance and compatibility uniquely posi-
tions it to meet the needs of the emerging
wave of notebook, desktop, and server appli-
cations. Not only will users experience
dramatic performance improvements while
running their current software, but they can
also anticipate that new applications will take
even further advantage of the Pentium proces-

sor’s high-performance features.
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