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[ A new microprocessor is being designed with a conventional architecture employlngw

% instructions and _8-bit words. Due to physical size constrains, only eight disti -bit o are

allowed. The use of modifiers or the address field to extend the opcodes is  forbidden.

?\//%5 (@) Wha@ghmsmm_ﬁg@ would.you.imp]ement? Specify the operations performed by each instruction
as well as the location of its operands. (8%)

/ka‘b) Demonstrate that your instruction set is Iun_,QnLly_,co\_p_ete in some reasonable sense; if it is not,

describe an operationthat can not be programmed using your instruction set. (8%)

(&@{ 2. (a) Draw a diagram to show a _sx\ngl_e-_byﬂgm&tloggf the data path inside the CPU. (8%)

D
Yb) According to the structure in (a), write a control sequence for execution of the instruction “Add
contents of a memory location addressed in absolute mode to a register, say R1.” (8%)

% IQ (c) The CPU is driven by a continuously running clock, such that W@Qﬂs in duration.

How long will the CPU have to wait for memory function complete, assuming that a memory read-
operation takes 0.4 s to complete? What percentage of time is the CPU 1dle during execution of
g é i

this instruction? (8%) E% )([ 0 F DCQ CX N

q/‘a :
(6 3. Describe the properties of the following ;nﬂo_xﬂgms_ (16%) v & Zya
(aw@g_\(b) interleaved memory (c) flash memory (d) SDRAM IQ@ 66 3“0

[&Q[ 4, A computer consists of a CPU and an 10 device D connected to m via a (M/M;ed /7

10 device D
HQ bus. The CPU can execute a maximum of 10° instructions per seond. An average instruction reqmres@

Ui (D S}@ machine cycles @of which use the memory bus. A memory read or write operation use@machme
cycle. When not executing IO instructions, the CPU operates at 95% of its maximum speed. The IO
b device D is only used to transfer large blocks of data to and from M.
O qu D t SM gm

ISR (2) If programmed IO is used, and each one-word IO transfer requires the CPU to executefZ_l_gsir_u_g_tw liten
( estimate the maximum IO data transfer rate ., possible through D. (8%) S [y o

2-
‘ (b) Estimate ry,, if DMA transfer is used. (8%) L\;) KD’} \ ({/.
} E/o . 5. A nonpipeline system takes 50ns to process a task. The same task can be processed in - t =
| pipeline with a clock cycle of 10xs. Determine the speedup ratio of the pipeline for 100 tasks. What is the K&
| : al “maximum speedup that can be achieved? (8%)
f'l/ M
6. Demgn a fast 16-bit adder by using the 4-bit carry-lookahe as a building block. Eastimate the
orst-case add-time of your design, and compare it with aw Assume that the gate
dealy is d time units. (12%
| X 7. Our favorite program runs in 12 seconds on computer A, which has a 400MHz clock. We are trying to
ﬁ;\‘\o help a computer designer build a machine B that will run this program in 6 1 in 6 seconds. The designer has
- determined that a substantial increase in clock rate is possible, but this increase w111 affect the rest of the
73&\\?5@ CPU design, causing machine B to ire 1.2 timésas m es a: for this program.
43:\ What@lg;at/e\shauld we tell the designer to target? (8%) 4o © \
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