(1) (20 points)

The W&W Technology has invented an advanced 64M-bit embedded DRAM core (the
WW6416), which has a 16-bit dats bufffer (ie. this is 2 4M x 16-bit DRAM core). The
WW6416 bas an amazing 4K x 16K memory-cell arry, and the following control inputs:
RAS, CAS, WE, and OF, .

{a} Spmiﬁ,'ﬂleaizﬂﬂ{innumhﬁnfhim]nfmedambuﬂer,mwmmﬁer,aud
column address baffer of the WW6416.

(b) Us&ﬂleWWﬂlﬁasﬂmhasicmmpnnmtaﬁdﬁignanﬁMxﬂ-hﬁw Draw
its block diagram.

(2) (10 points)
Define and briefly explain the following terms: {a) cache memory, (b} flash memory, ()
bus protocol, (d) clock skew, (¢) latengy,

(3) (20 points)

A full adder has three inputs: the two inpiit number bits x;, y,, and a carry in from

pﬁviuusst&gcc;,andtm:uulputs:mesumbitsiaudmrryuutmx. Write down the logic

expression of 5; and ;. Design a 4-bit carry-lookahead adder using the fuil adder and

appropriate logic gates for generation and propagation signals.

{a) Using the %ﬁmloukaheadaddﬁ'asbtﬁldingblocks, desigm a 16-bit adder with
carry lookahead technique applied between the 4-bit adder bincks,

{b}hssumethﬂiﬂ)epmpagaﬁundﬂlayufmhlogicgateim, OR, NOT) is 7, what is
the iotal propagation delay of the 16-bit adder in (b)?

(4) (15 points)
If}ruuhavatwnd-bitaddemanﬂmmehasiclngicgatesﬁhem, OR, XOR, etc.,
dm,gnnnght-hnbmary add-subtract network with overflgw sighal indicating an

(3) (15 points)

A byte-addressable computer has & small dats cache capable of holding cight 32-bit
words, Fach cache block consists of one 32-bit word, Wheu a given program is
executed, the processor reads data from the following sequence of hex addresses:

200, 204, 208, 20C, 2F4, 2F0, 209, 204, 218, 21C, 24C, 2¥4
This pattern is repeated four times. Show the contents of the cache at the end of each

pass through this loop if a direct-mapped cache is used. Azsume that the cache is




(6) (20 points)
Compare (- and 1-address machines by writing programs to compute

X=(A+B*C)}/(D-E*F)

for each of the two machines. The instructions available for use are as follows:

O Address 1 Address
PUSHM LOADM
POPM : STOREM
ADD ADD M
SUB SUB M
MUL MUL M
DIV DIVM

M is a 16-bit memory address. The 0-address machine uses a stack and the 1-address
machine nses an accumulator. Assuming 8-bit opcodes and instruction lengths that are -
oltiples of 4 bits, how many bits does each machine need to cornpute X?




