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Solutionto Assignment5
Timing Analysis

Question1

Timing Specifications

Youcanusethefollowing tableto determinewhether
a timing specificationis a guaranteedresponseor a
requirementandthetypeof specification:

from to is alwaysa
input input requirement

width, setup,or hold time
input output response

propagationdelay
output input requirement

width
output output response

width

The assignmentdoes not specify the operating
voltagesoyoucouldhaveusedeitherthe3V to 3.6V
or the2.7V to 3.6V specifications.I’ve assumedthe
supply voltage is above 3.0 volts and usedthe 25
MHz CLK specificationsbelow eventhoughCLK is
actuallyCLK2

�
2 � 12� 5 MHz.

Note that although some output-to-inputmini-
mumwidth specificationsarelabelledsetupor hold
requirementsin the CPU specifications,the true
setup/holdrequirementsare measuredto an input
signal,CLK2. Theserequirementsappearin a ear-
lier part of the table (e.g. t21 and t22) and will be
met if the “higher level” requirementsgiven below
aremet.

From Lecture5, Figure 1 a CPU cycle takes 4
CLK2 cyclesor 160 ns if CLK2 is 25 MHz. This
valueshouldbeusedasthecycle time.

All timesin nanoseconds.

In thetablesbelow I’ve usedthefollowing abbre-
viations:

symbol meaning
S guaranteedtiming response
R timing requirement
C CLK2 period(40ns)

Wmin minimumwidth
Wmax maximumwidth
PD propagationdelay

Notethat if themargin is zerothespecificationis
met.

CPU Write Cycle

All thesignalsareoutputs.

R/S type value from to
t41 S Wmin 0 address WR*
t41a S Wmin 0 CS* WR*
t42 S Wmin 0 WR* address
t42a S Wmin 0 CW* CS*
t42b S Wmin 10 WR* address
t43 S Wmin 2C-10 data WR*
t44 S Wmin C-10 WR* data
t45 S Wmax C+10 WR* data
t46 S Wmin 2C-10 WR* WR*

CPU ReadCycle

All signalsexceptdatabusareoutputs.

R/S type value from to
t47 R Wmax 4C-41 address data
t47a R Wmax 4C-42 CS* data
t48 R Wmax 3C-39 RD* data
t49 R Wmin 0 RD* data
t50 R Wmax C RD* data
t51 S Wmin 0 RD* address
t51a S Wmin 0 RD* CS*
t52 S Wmin 3C-13 RD* RD*

sol5.tex 1



RAM ReadCycle

All signalsexceptdatabusareinputs.

R/S type value from to
tRC R Wmin 70 address address
tAA S PD 70 address data
tCO1 S PD 70 CE1* data
tCO2 S PD 70 CE2 data
tOH S PD 10 address data
tLZ1 S PD 10 CE1* data
tLZ2 S PD 10 CE2 data
tHZ1 S PD 30 CE1* data
tHZ2 S PD 30 CE2 data

RAM Write Cycle

All signals are inputs except data bus for tWHZ

and tOW). The RAM write cycle is WE* con-
trolled (Chart1) becausethe CPU timing specifica-
tionsshow thatWE* (WR*) goesactive afterCE1*
(CS1*).

R/S type value from to
tWC R Wmin 70 address address
tCW1 R Wmin 50 CE1* CE1*
tCW1 R Wmin 60 CE2 CE2
tAW R setup 50 address WE*
tWP R Wmin 55 WE* WE*
tDW R setup 30 data WE*
tDH R hold 0 WE* data
tAS R Wmin 0 address WE*
tWR R hold 0 WE* address
tWHZ S PD 30 WE* data
tOW S PD 10 WE* data

FlashReadCycle

All signalsexceptdatabusareinputs.

R/S type value from to
tRC R Wmin 80 address address
tACE S PD 80 CE* data
tAOE S PD 40 OE* data
tAA S PD 80 address data
tOD S PD 20 OE*, CE* data
tOH S PD 0 OE*, CE* data

address

Timing Analysis

We only needto verify that timing requirements are
met.

CPU Requirements- RAM ReadCycle

Since RD* is not connectedto the RAM, the
CPUtiming requirementsrelative to RD* cannotbe
checked.

required expression margin
t47 4C-41= 119 tAA = 70 49
t47a 4C-42= 118 tCO1 = 70 48
t48 3C-39= 81 unknown
t49 0 unknown
t50 C = 40 unknown

CPU Requirements- FlashReadCycle

required expression margin
t47 4C-41= 119 tAA = 80 39
t47a 4C-42= 118 tACE = 80 38
t48 3C-39= 81 tAOE = 40 41
t49 0 tOH = 0 0
t50 C = 40 tOD = 20 20

RAM Requirements- CPU ReadCycle

required expression margin
tRC 70 4C= 160 90

RAM Requirements- CPU Write Cycle

required expression margin
tWC 70 4C= 160 90
tCW1 50 t41a + t46 = 70 20
tCW2 50
tAW 50 t41 + t46 = 70 20
tWP 55 t46 = 70 15
tDW 30 t43 = 70 40
tDH 0 t44 = 30 30
tAS 0 t41 = 0 0
tWR 0 t42 = 0 0

FlashRequirements- CPU ReadCycle

required expression margin
tRC 80 4C= 160 80
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