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Solutionto Assignmenb
Timing Analysis

Question1

Timing Specifications

Youcanusethefollowing tableto determinevhether
a timing specificationis a guaranteedesponser a
requiremenandthetypeof specification:

from |to is alwaysa
input | input | requirement
width, setup,or holdtime
input | output| response
propagatiordelay
output| input | requirement
width
output | output| response
width

The assignmenidoes not specify the operating
voltagesoyou couldhave usedeitherthe 3V to 3.6V
orthe2.7V to 3.6V specifications!’ ve assumedhe
supply voltageis above 3.0 volts and usedthe 25
MHz CLK specificationdelonv eventhoughCLK is
actuallyCLK2/2 =125 MHz.

Note that although some output-to-inputmini-
mumwidth specificationsarelabelledsetupor hold
requirementsin the CPU specifications,the true
setup/holdrequirementsare measuredo an input
signal, CLK2. Theserequirement@appearin a ear
lier part of the table (e.g. t21 andty,) andwill be
metif the “higher level” requirementgiven belov
aremet.

From Lecture5, Figure 1 a CPU cycle takes 4
CLK2 cyclesor 160 nsif CLK2 is 25 MHz. This
valueshouldbeusedasthecycletime.

All timesin nanoseconds.

In thetablesbelow I've usedthe following abbre-
viations:

sol 5. tex 1

symbol | meaning
S guaranteediming response
R timing requirement
C CLK2 period(40ns)
Wmin | minimumwidth
Wmax | maximumwidth
PD propagatiordelay

Notethatif the magin is zerothe specifications
met.

CPU Write Cycle

All thesignalsareoutputs.

R/S | type | value| from to
ta1 S | Whin 0 | addressl WR*
taza| S | Whin 0| Cs* WR*
tao S | Whin 0 | WR* address
taca| S | Whin 0| Cwr Ccs*
tazb| S | Whin 10 | WR* address
ta3 S | Whpin | 2C-10| data WR*
t14 S Whin C-10 | WR* data
tas S | Whax | C+10 | WR* data
46 S | Whin | 2C-10 | WR* WR*
CPU ReadCycle
All signalsexceptdatabusareoutputs.
R/S| type | value| from to
ta7 R | Wmax | 4C-41 | address| data
t4a7a| R | Wmax | 4C-42 | CS* data
48 R Wmax | 3C-39| RD* data
tag R | Wmin 0 | RD* data
50 R Wmax C | RD* data
ts1 S | Whin 0 | RD* address
tstal S | Whin 0 | RD* Cs*
tso S | Wpin | 3C-13 | RD* RD*




RAM ReadCycle

All signalsexceptdatabusareinputs.

R/S| type | value| from to
trc R | Whin 70 | address address
taa S PD 70 | address data
tco1 S PD 70 | CE1* data
tco2 S PD 70 | CE2 data
ton S PD 10 | address data
tLz1 S PD 10 | CE1* data
ttzo | S PD 10 | CE2 data
tHz1 S PD 30| CE1* data
thzo | S PD 30| CE2 data

RAM Write Cycle

All signals are inputs except data bus for twuz

and tow).

The RAM write cycle is WE* con-

trolled (Chart1) becausehe CPU timing specifica-
tionsshav that WE* (WR*) goesactive after CE1*

(CS1¥).
R/IS | type | value| from to
twe R | Whin 70 | address| address
tews | R | Whin 50 | CE1* CE1*
tcews | R | Whin 60 | CE2 CE2
taw R | setup 50 | address) WE*
twp R | Wnin 55| WE* WE*
tow R | setup 30 | data WE*
toH R | hold 0| WE* data
tas R | Whin 0 | address WE*
twr R | hold 0| WE* address
twhz S PD 30 | WE* data
tow S PD 10 | WE* data
Flash ReadCycle
All signalsexceptdatabusareinputs.
R/S | type | value| from to
trc R | Whin 80 | address | address
tacE S PD 80 | CE* data
thoe | S PD 40 | OE* data
tan S PD 80 | address | data
top S PD 20 | OE*, CE* | data
ton S PD 0 | OE*, CE* | data
address

Timing Analysis

We only needto verify thattiming requirements are
met.

CPU Requirements- RAM ReadCycle

Since RD* is not connectedto the RAM, the
CPUtiming requirementselative to RD* cannotbe
checled.

required| expression| maigin
t47 4C-41=119 t/_\A =70 49
t47a | 4C-42=118 | tco1=70 48
tag 3C-39=81 | unknavn
tag 0 | unknavn
tso C=40| unknavn

CPU Requirements- Flash ReadCycle

required| expression| maigin
t47 4C-41=119 t/_\A =80 39
t47a 4C-42=118 tACE =80 38
tsg 3C-39=81 | taoe =40 41
t49 0 tOH =0 0
tso C=40| top=20 20

RAM Requirements- CPU ReadCycle

required| expression| maigin
tre 70 | 4C=160 90

RAM Requirements- CPU Write Cycle

required| expression | magin
twc 70 4C=160 90
tcw1 50 | ty1atts6=70 20
tewz 50
taw 50| ty1+t46=70 20
twp 55 t46 = 70 15
tow 30 t43= 70 40
tDH 0 t44 =30 30
tas 0 111 = 0 0
tWR 0 t42 =0 0

Flash Requirements- CPU Read Cycle

required| expression| maigin
tre 80| 4C=160 80




