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The Pentium 4 600 series processors from Intel may not hold an upper hand over their 500 
series brethren in terms of clock frequencies, but they do sport quite a few significant new 
features: support for EM64T as well as EIST technology (for the reduction of processor power 
consumption and heat), and, very importantly, a series-wide upgrade to 2MB L2 Cache. 
Overall, the technical advances that have been achieved are rather obvious. 
 

First, a tech spec comparison chart is listed below: 

  Pentium 4 5XX Pentium 4 6XX 

Model number 570, 560, 550, 540, 530, 520 660, 650, 640, 630 

Clock speed 2.8 – 3.8GHz 3.0 – 3.6GHz 

FSB 800MHz 800MHz 

L2 Cache 1024KB 2048KB 

EM64T None Yes 

EDB Yes* Yes 

EIST None Yes 

Transistors 125m 169m 

Die size 112mm2 135mm2

*Only J-suffix 500 series processors (e.g. 560J, 570J) support EDB technology.  
 



 

 



From the outside, the new Pentium 4 600 series processors are completely identical to the 
Pentium 4 500 series processors. The 600 series continue to use the Prescott core, but its L2 
Cache is enlarged to 2MB, resulting in increased transistor count and die size. 
 
CPU-Z Information Comparison 

Pentium 4 560 Pentium 4 660 
“X86-64” appears in the Instructions caption for the Pentium 4 660. Both AMD’s 64-bit 
computing and Intel’s EM64T technologies belong to the x86-64 architecture, which means 
that these are expanded from traditional x86 architecture. Elsewhere, the two processors are 
shown to have different L2 Cache sizes.  
 
As multi-threading applications become universal gradually, we can expect the benefits of a 
larger-size L2 Cache to become more obvious. The enlarged L2 Cache stores a greater 
amount of data for faster access by the different threads. 
 
EM64T (Extended Memory 64 Technology) is for all intents and purposes the same as AMD’s 
AMD64 technology as they are both expansions of x86 architecture. It is capable of supporting 
4GB memory addressing and is given added 64-bit computing registers and instructions. 
 
To lower heat and power consumption, Intel has armed the Pentium 4 600 series processors 
with three different “weapons”: Thermal Monitor 2, C1E HALT State, and EIST. 
 

Thermal Monitor 2 
 
The Thermal Monitor function was introduced along with the first Pentium 4 processor. Using 
an on-die thermal diode to detect CPU temperature; the Thermal Monitor function enables the 
TCC (Thermal Control Circuit) should temperatures exceed the preset value. TCC acts by 



reducing internal processor frequency (this frequency reduction is undetectable from the 
outside), and consequently, CPU temperatures. 
 
Thermal Monitor 2 improves on Thermal Monitor primarily in the area of temperature reduction. 
Once TM2’s enhanced TCC is enabled, the CPU multiplier will be reduced to the lowest value 
possible for the Prescott core (x14), at which point the CPU will run at 2.8GHz. This in 
combination with the reduced CPU voltages enable very fast drops in temperature. 
 

 
The process is shown in the graph above. When TTM2 (temperature) hits the preset value, 
enhanced TCC is enabled immediately (elapsed time about 5μs) to reduce the CPU multiplier 
to x14. Once the CPU hits the target frequency, a new VID code will be issued to reduce CPU 
voltage – this reduction is not performed in a single go, and is stepped instead. Currently, each 
step takes voltage down by 12.5mV. 
 
Once the CPU’s temperatures have fallen below the preset value and the minimum TM2 
activation time has expired, the CPU will begin the process of climbing back up to speed and 
voltage as well.  
 
Please note that not all Pentium 4 600 series processors support the TM2 function. Currently, 
the only processor to feature support is the top-spec Pentium 4 660, but the upcoming 670 is 
certain to support TM2. 
 

C1E HALT State  
The C1E HALT State is the enhanced version of the C1 HALT State for Pentium 4 processors.  
 
When the Idle session of the OS issues an HLT command, the CPU is enabled to enter the 
power-saving C1 HALT State. Windows OS continually issues HLT commands to reduce 
power consumption and heat when the CPU is under a full load. 
 



Intel’s new C1E HALT State (Enhanced HALT State) functions in much the same way as the 
old C1 HALT State, but CPU multiplier and voltage reduction margins. Therefore it becomes 
more effective than the original C1 HALT State in heat reduction. 
 

EIST (Enhanced Intel SpeedStep Technology) 
 
Last on the list of introductories is the new EIST function that makes its debut together with the 
Pentium 4 600 series processors. SpeedStep itself is nothing new, of course, as it has been 
widely applied to Intel’s mobile processors for quite some time now. In the desktop PC domain, 
however, EIST technology is only just making its debut. 
 
EIST functions by making dynamic adjustments to CPU speed and voltage according to 
computing loads – higher frequencies and voltages for higher loads, and reduced frequencies 
and voltages for lighter loads. The manner in which the adjustments are carried out is basically 
the same to Thermal Monitor 2 and C1E. Results, therefore, are also the same. The difference 
here is that the EIST function supports many more frequency/voltage combinations between 
the processor’s default maximum speed and the minimum speed of 2.8GHz. 
 
EIST requires support not only from the CPU, but the chipset, motherboard, BIOS and OS as 
well. Currently the 9xx series Intel chipsets already provide the support that is required. From 
the motherboard side there needs to be dynamic VID support, and an EIST-supporting BIOS. 
In terms of OS, the Windows XP SP2 is completely EIST-ready. 
 

Test Platform 
Hardware 

CPU 
Intel Pentium 4 660 (Prescott，2MB L2 Cache) 
Intel Pentium 4 560 (Prescott，1MB L2 Cache) 

Motherboard Gigabyte GA-8I915P Duo Pro-A (915P，LGA775) 
Memory A-DATA DDR2 533 512MB x2 
HDD Maxtor DiamondMax Plus 9 160G SATA (8MB Cache)  
Graphics card Leadtek PX6600GT TDH PCI-E (128MB GDDR3) 
Monitor Viewsonic P95f+ 
PSU Century Star 500W 
Optical drive LITE-ON 52x CD-ROM 

Software 
OS Windows XP Professional + SP2 
DirectX 9.0c 
Intel INF 6.3.0 
Graphics driver NVIDIA Forceware 71.84 
Desktop resolution 1280 x 1024@32bit 

Test Software and Configuration 
Business Winstone 2004 1.0.1 
Multimedia Content Creation Winstone 2004 1.0.1 

Synthetics 

SiSoftware Sandra 2005 



 PCMark04 build 130 
Quake III Arena 
SPECviewperf 8.01 

OpenGL and 
Professional 3D  

CINEBENCH 2003 
AquaMark3 
3DMark03 Pro build 360 DirectX  
3DMark05 Pro build 120 
winLAME pre1 
Usage: 467MB WAV file converted to MP3 
Settings: VBR 128Kbps-320Kbps Quality 2 
Auto Gordian Knot 1.73beta，XviD 1.0.2，DivX 5.2.1 
Usage: 354MB VOB file converted to AVI 
Settings:No audio，1pass，VBR Quality 75 
Super Pi 1.04M /2.09M 

Audio and video 
encoding 

WinRAR 3.41 
Usage: Decompress English Windows XP SP2file (326MB) 
with WinRAR 
Settings: Optimum RAR file quality 

 
Test Results

Business 
Winstone 

2004 

Business 
Winstone 2004 

Multitasking 

Multimedia 
Content 
Creation 
Winstone 

2004 

 
Winstone 2004 

25.1 3.11 33.6  
Overall CPU Memory  

PCMark04 
5673 5573 5368  

Dhrystone 
ALU 

Whetstone FPU 
Whetstone 
iSSE2 

 
SiSoftware 

Sandra 
2005:CPU 
Arithmetic 

10665 4396 7568  

Integer 
iSSE2 

Float iSSE2   
SiSoftware 

Sandra 
2005:CPU 
Multi-Media 

26007 34441   

3dsmax-03 catia-01 ensight-01 light-07 
18.20 13.12 10.73  10.49  

maya-01 proe-03 sw-01 ugs-04 
SPECviewperf 

8.01 
23.48 17.77 14.84  6.605  

Overall CPU   
AquaMark3 

10139 55458   
3DMark03 Overall CPU   



 997 8766   
Overall CPU   

3DMark05 
5256 3587   

 
For the CPU temperature comparison we use the Gigabyte EasyTune 5 software’s 
temperature monitor readings. The readings can be relied upon for comparison purpose 
between a few sets of test results gained using the same test platform. 
 
Idle conditions are those after entering Windows with no programs running. The stable system 
reading after 10 minutes under idle is the one recorded.  
 
Full loads, on the other hand, are simulated using Prime 95 (Torture Test: In-place large FFTs), 
with the stable system reading given after 10 minutes of running the one recorded.  
 
Normal loads are simulated by running a DivX video on Windows Media Player for 5 minutes 
(CPU usage rate 20-30%). 
 

 

 
Under full loads, EIST simply does not kick-in. Therefore, temperature is no different to those 
with EIST disabled. Still, the temperature is about 10°C lower than that of the Pentium 4 560’s. 
This confirms the claim that system power consumption for a Pentium 4 500 series processor 
is greater than that of an equal-frequency Pentium 4 600 processor. Intel has definitely put in a 



lot of effort to reduce processor power consumption. To the user that is nothing if not good 
news. 
 
EIST springs into action during normal loadings and idle conditions. At idle, the reduction in 
temperature is obvious. At this time CPU frequency has been reduced to 2.8GHz, and the 
voltage reduced to the lowest level supported by EIST.  
 
During normal loads the temperature reduction brought about by EIST is less significant, but 
we have to take into account that at these loadings the CPU does not remain at 2.8GHz, which 
is when power consumption is at its lowest level. 
 
Overall, in many circumstances most computers spend extended periods in idle conditions or 
having low CPU usage rates, which are exactly where EIST technology provides the most 
value towards the reduction of processor power consumption and heat output. 
 


