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Student Version L E S S O N    P L A N  #06
CLASS: Computer Repair, Maintenance, Upgrade and Management      
 DATE: Wednesday September 16th 2009
TOPIC: Microprocessor  

                         AIM: What were the features of the Pentium processor?

NOTE:

Dynamic RAM (DRAM) is the RAM of choice for the PC world.  DRAM is cheap, small, and relatively fast, although not as fast as today’s CPUs.  DRAM works by making each storage bit a microscopic capacitor and transistor.  A charged capacitor is a 1 and a discharged capacitor is a 0.

DRAM however has a small problem: the capacitors.  A capacitor resembles a battery in that it holds a charge and then discharges it.  Unlike a battery that holds a charge for months, the tiny capacitors in DRAM hold their charges for about 16 milliseconds.  Therefore, the DRAM needs an entire set of circuitry to keep the capacitors charged.  The process of recharging these capacitors is called refresh.

Unfortunately if the CPU decides to access the RAM during a refresh, a wait state is created.

H.W. # 7: 

1) Compare and contrast DRAM and SRAM. 

2) What was the first Intel CPU to contain internal cache?

3) If you know the system bus speed, how can you determine the CPU speed?

4) Describe the difference between a PGA socket and an SPGA socket.

5) Why does memory need to be refreshed?

DO NOW: 

1) I know we discussed it, but what is the purpose of cache?  
  


2) Look up the term SRAM at www.webopedia.com.  What are the differences between SRAM and DRAM?



PROCEDURE:

Write the AIM and DO NOW.

Get students working!

Take attendance.

Go Over HW

Collect HW#4
Go over the Do Now

The purpose of the activities below is to help you understand the advancements made to CPU’s that eventually gave rise the Pentium Processors.

Activity 1:

The main difference between a x486 and a x386 chip was that a x486 had a small (8KB) SRAM cache built into the chip.  What type of cache was this? L1 cache To help answer this question look up L1 cache at www.webopedia.com.



Activity #2:

Although an internal cache on the CPU is very helpful, a CPU will happily use all the cache it can get.  Therefore, almost all the 486s could work with an external cache.  To get a better idea of external cache look up the term L2 cache at www.webopedia.com
What is L2 cache?



Activity #3:

Intel came out with a lot of models of the x486.  They presumed that people might want to upgrade from a weaker x486 to a better x486.  So motherboards were sold with a separate socket for the better chip or were designed to take the better chip.   To understand this a little more look up and define an OverDrive CPU.  At www.pcwebopedia.com look up OverDrive and at www.techweb.com/encyclopedia look up OverDrive CPU  What is an overdrive CPU?



Activity #4:

The table below lists CPUs and recommended upgrades (Overdrive CPUs)

	Current Chip
	Recommended Upgrade CPU
	Speed (MHz)

	*486SX-25 or 486DX-25
	486DX/2  (clock doubler)
	**25/50

	  486SX-33 or 486DX-33
	486DX/2  (clock doubler)
	    33/66

	  486SX-25, 486DX-25, 486DX/2 25/50
	486DX/4  (clock tripler)
	    25/75

	  486SX-33, 486DX-33, 486DX/2 33/66
	486DX/4  (clock tripler) 
	    33/100


*In 486SX-25 the number after the dash indicates the clock speed, in this case 25MHz or 25 million cycles per second, where if 1 instruction can be carried out with 1 cycle then 25 million instructions can be carried out in 1 second.

** In the Speed column 25/50, the first number is the external or system bus speed, and the second value represents the internal speed of the CPU.  Clock multipliable chips always have two speeds: an external speed and an internal speed.

If you had a 486DX-25 processor and a motherboard that accepted and Overdrive CPU and you wanted to triple the internal speed of the processor, which Overdrive CPU would you choose?


Activity #5:

The next to last (penultimate) item we’ll look at before we leave the x486 world is the sockets that were used for the 486 processors.

Go to http://www.informit.com/content/images/0789725363/elementLinks/03fig10.gif  and look at the different x486 processor sockets.  Answer the following questions?

What package type are all these sockets?  

What do you see different between all the socket types?



Activity #6:

To insert a 486 CPU, it takes 100 pounds of insertion force to install a chip in the standard 169-pin screw socket 1.  I read that figure from a book).  When I took out the CPU, the pins were slightly bent.  Obviously, with that kind of force involved something is going to bend or break.  What did the Socket 1 motherboard designers implement?  To answer this question, look up ZIF Socket at www.techweb.com/encyclopedia.  There is also a great picture.



Because of the number of pins involved, virtually all CPU sockets from Socket 2 through the present are implemented in ZIF form.  This means that since the 486 era, removing the CPU from most motherboards does not require any tools.

Activity #7:

On October 19, 1992, Intel announced that the 5th generation of its compatible microprocessor line would be called Pentium rather than 586 (why?)


The Pentium had a 64-bit external data bus that split internally as two dual-pipelined 32-bit data buses.  These data buses enabled the CPU to process two separate lines of code simultaneously.


With respect to voltage, aside from the Pentium 60 MHz and 66 MHz which used 5 V, all the early Pentiums ran at 3.3 volts.


What about motherboard speeds?  With the exception of the very first 5 Volt Pentiums, all early Pentium motherboards ran at speeds of up to at least 60 to 66 MHz.  However, the early Pentium CPUs had clock speeds of 200 MHz.

Question: How could they do that on motherboards that ran at only 60 or 66 MH?



What sockets did the Pentium CPU use?  The original Pentium 60 MHz and 66 MHz used a PGA type package called socket 4.  All other Pentiums used a totally different type of package called a Staggered Pin Grid Array (SPGA). Why does it have the name Staggered?



Take a look at an SPGA socket at www.techweb.com/encyclopedia and look up the term ZIF Socket.

Activity #8:

Later Pentiums incorporated a technology known as MMX technology.  What was this technology?



Activity #9: 

What was the FPU bug with the Pentium Processor?  Go to http://www.computerhope.com/help/cpu.htm to find out.




Activity #10: The Pentium came out with Pipeline processing.  Look up the term Pipeline Processing at www.techweb.com/encyclopedia.  Go to http://www.cs.umd.edu/class/fall2001/cmsc411/projects/microproc/terms.html for another description of pipeline processing.

How would you describe pipeline processing?


Activity #11: Look up the term overclocking.  What is overclocking?



How can overclocking be achieved?

Why is it not recommended to overclock a CPU?


To protect against overheating a CPU, most motherboards include what is known as throttling.  Look up throttle at www.techweb.com/encyclopedia.  What is throttling?



































