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Solution to Assignment 5
Timing Analysis

Question 1

Flash Read Cycle

H = 5ns. All timesin nanoseconds. Note that if the No timing requirements.

margin is zero the specification is met.

Timing Requirements

CPU Read Cycle

taamy | 4H -8=12
tsuD)r 5
thD)R 0

CPU Write Cycle

No timing regquirements.

RAM Read Cycle

RAM Write Cycle

The circuit shown in the assignment is incorrect be-
cause a write cycle could only be terminated by ei-
ther DS* (CS*) or R/'W* (WE*) going high. Con-
secutive write cycles therefore would not terminate.
The following analysis assumes that the write cycle
will be terminated by either DS* or R/W* going high

(write cycle 3 or 2 respectively).
tWC 10
tCW 7
tAS 0
tAW 7
tWP]_ 10
tBW 7
tWR 0
tDW 5
tDH 0

sol 5. tex

Timing Analysis

CPU Requirements- RAM Read Cycle

req'd expression margin
ta(A)Ml 12 taa Of tco =10 2
tsuD)R 5 | 4H —tgicLkL-a) —taa =
20-4-10=6 1
tho)R 0 toH +taccLkL-A) =
3+ -1=2 2
CPU Requirements - Flash Read Cycle
req'd expression margin
ta(A)Ml 12 tacc Or tce = 55 -43
tsuD)r 5 | 4H —tgicLkL-a) —tacc =
20-4-55= -39 —44
tho)R 0 toH + tacLKL-A)
04+-1=-1 -1

For the first two requirements an additional 5 wait
states (50 ns) would be required to meet the require-
ments. The hold time requirement cannot be met by
adding wait states.

RAM Requirements- CPU Read Cycle

req'd | expression | margin
trc 10| 4H=20 10




RAM Requirements- CPU Write Cycle

req'd expression margin
twe 10 4H =20 10
tew 7 4H =20 13
tas 0 ? ?
taw 7 4H =20 13
twet 10 4H =20 10
tew 7 — —
twr 0 ? ?
tow 5 2H —tgcLkL-D)w +td(cLKL-A) =

10-4-1=5 0

tbH 0 | tgccLkL-msH) +thpymsH +tacLkL-a) =
-14+54+-1=3 3

When evaluating the guaranteed cycle time (twc)
and pulse widths on R/'W* and DS* (tcw and typr)
| have assumed that the timing delays will be con-
stant from bus cycle to bus cycle (i.e. that each bus
cycleisexactly 4H long). If you did not makethisas-
sumption then the pulse widthswould be 5 nssmaller
(max to min range of tycLkL-A))-

The CPU address setup time (tas) and write re-
covery time (twr) are not specified, and it would be
wrong to assume a value of 0 simply by looking at
the timing diagram.

Since UB* and LB* aretied low, the tgyy duration
requirements will alwaysbe met.

The data hold time can only be obtained indirectly
by looking at the timing of the MSTRB signal. This
sort of indirect analysisisn’t alwaysvalid.




