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Motorola designed the ROM-based DSP56304 to support multifunction wireless and
,*!.‘*{,3,eg$\.*:<2~,

embedded DSP applications. In addition to the large on-tip ROM spaces, the DSP56304,@~~~}t.”
has a ROM patch feature that facilitates updates to tie on-cfip mask program ROM-@~~@
on-chip software. The DSP56304 includes a triple timer module, Host Interface (HI@j~~n
Enhanced Synchronous Serial Interface (ESSI), and a Serial Communications kt~~[ac@@CI).
The DSP56300 core family includes a Phase Lock Loop (pLL), External Mernq@+@%~faCe

(EMI), Data Arithmetic Logic Unit (Data ALU), 24-bit addressing, instruc~nq@e, and
DMA. The DSP56304 offers 66/80 MIPS using an kternal 66/80 MHz cl.~~gt3.0–3.6volts.
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Figure 1 DSP56304 Block Diagram

This document contains information on a new product. Specifications and information herein are subject to change without notice.
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Features

FEATURES

DSP56304 FEATURES

High Performance DSP56300 Core

e

e

e

*

e

●

●

e

●

e

e

●

66/80 Mfllion htructions Per Second (MIPS)<~{#~k6/80 MHz clock

Object code compatible with the DSP56000 ~@~NX*T
...J*,$.,*S.,.$*;.t

HigMy parallel instruction set
.>,..>,,,>...........

.Y,,.,, .~;}:,.
,.:“:)>;’

Fully pipehed 24 x 24-bit paraUel$M~&~~lier-Accmulator (MAC)
“.,.

56-bit parallel barrel shifter
$~1‘+”$,,i\$v*’..>.$.::k.,h.:.”

“.ll,~,t,::if’
~*I;,,,

24-bit or 16-bit arithmetic xporf under software control‘+$,,>\‘,...:~’‘“~~i$a
Position independent ~~e;~pport-t~,t~.,t:,\,~,~

?s:,>,.&$\.
Addresshg modes o-zeal for DSP apphcations,

On-chip instryqiotibcache contro~er
~,.,s:>

On-chip q~~yy-expandable hardware stack

Neste~’qr~ware DO loops‘:~i:::~:/,..>,~~,~..\,.,<~,
Faq~~qti-retirn interrupts.‘.$.. .....

“~S~wkp concurrent six-channel DMA contro~er
...~\*e$,,%

$W:<$,&n-chip Phase Lock Loop (PLL) and clock generator*$J.. ,,. . A..
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DSP56304

DSP56304 Features

On-chip Memories

“ Program W, kstruction Cache, X data MM, and Y data W she is
programmable:

Instruction Switch Program Instruction X Data MM
Cache Mode MM Size Cache Size Size

disabled disabled 1024 x 24-bit o 3328 x 24-bit

enabled disabled o 1024 x 24-bit 3328 x24-bit

disabled enabled 3584 x 24-bit o 2048 x 24-bit

e

●

●

●

~~
,,J3*

Data memory expansion ~{~jp 256 K x 24-bit word memory spaces (the
usage of address attrib,,ti~:ws and/or DW interface may further
extend the data me@+##kpansion up to two 16 M x 24-bit words
memory space) ~~w~~~~”,..,,?,,,.,> ~.!i>,,~,.;:Jt..,.ftt, \&>\
Program me~~r~$~pansion to one 256 K x 24-bit word memory space
(the usage ~~a~~fess attribute pins and/or DWM interface may further
extend @@:~k&am memory expansion up to two 16 M x 24-bit words
mern,ps~:~~ce)~k<.+,,, ~,~
~ter&Wf memory expansion port

Prelimina~ Data
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Target Applications

On-chip Peripherals

●

●

●

✠
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DSP56304

Product Documentation

PRODUCT DOCUMENTATION

Thethree manuals listed in Table 1 are required for a complete description of the DSP56304
and are necessary to desi~ with the part properly. Documentation is avadable from a local

*,\*’X,l,
Motorola distributor, a Motorola semiconductor sales office, a Motorola Literature

$J,$<,.,,.,’~,’$:.‘!(:,,:1+ts.,~?bs

Distribution Center, or the World Wide Web.
,,~k~~’,>,,$ ,,t.:,,.,,..<;,,‘:~.!i~,,,,,+:Jc..i$.h.......

.$t,’~’”)”“.’’.{..*:,

Table 1 DSP56304Documentation
$,.,,,,$:~:i:‘~,,.,,,. ,

.Jtr*f\.,f,.:$:i”~>+,$.t. ..
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SECTION 1

,. ....
* *$ ;.,

~$t, $:t~,.,+:~.’:,’

Functional Groupq$$S. Number of Detailed

.~i+, Si~als Description

Power (Vcc) ,.: .Q,”
>,!’*’+*, 18 Table 1-2

~,.>. :,.:,,
Ground (GND) ‘-:~y,.\.:$$\s*??\.::.:}:,, 19 Table 1-3~.,,

Clock 2 Table 1-4

PLL 3 Table 1-5
\t:,

Address Bus ,3 “,, “~*\\.>L\~,+,,>;.*..“ 18 Table 1-6

Data Bus ,T*::!$+?
Port Al

24 Table 1-7

Bus Con@%:~~;F 13 Table 1-8

hterpgt ‘~~ Mode Control 5 Table 1-9

~o~~k~rface (H08) Port B2 16 Table 1-11
* ‘

~g~ced Synchronous Serial hterface (ESSI) Ports C and D3 12 Table 1-12 and
,.~ Table 1-13

Serial Communication hterface (SCI) Port E4 3 Table 1-14

Timer 3 Table 1-15

OnCE/JTAG Port 6 Table 1-16

Note 1. Port A signals define the External Memo~ kterface port, including the external address bus,
data bus, and control signals.

2. Port B signals are the H08 port signals multiplexed with the GPIO signals.
3. Port C and D signals are the two ESSI port signals mdtiplexed with the GPIO signals.
4. Port E signals are tie SCI port signals mtitiplexed with the GPIO signals.

Figure 1-1 is a diagram of DSP56304 signals by functional group.

Preliminary Data

MOTOROLA DSP56304/D 1-1



Signal/Connection Descriptions

Signal Groupings

GNDP

GNDP1

GNDQ

GNDA

GNDD

GNDC

GNDH

GND~

EXTAL

XTAL

CLKOUT

PCAP
PINIT/~

AO–A17

DO-D23

-18

24

4

~

Power Inputs:
PLL

Internal Logic

Address Bus
Data Bus

Bus Control

HI08

ESS1/SCl~mer

Grounds:

PLL

PLL

Internal Logic

Address Bus

Data Bus

Bus Control

HI08

ESS1/SCl~mer

Clock

PLL

Port A
External
Address Bus

Interrupt

Mode
Control

Host
Intetiace

(HI08) Potil

Enhanced
Synchronous Serial

Intetiace Port O

(ESSIO)2

Enhanced
Synchronous @rial

~ MODWIRQA
~ MODB/lRQB

~ MODC/lRQC

~ MODD/lRQD

~ RESET

Non- Multiplexed
Multiplexed Bus Bus

& HGH7 HADO-HAD7
~ HAO HAS/HAS
~ HAI HA8
~ HA2 HA9

PCGPC2
PC3
PC4
PC5

Port D GPIO
PDO-PD2
PD3
PD4
PD5

Port E GPIO
PEO
PE1

PE2

Timer GPIO
TIOO
TIO1

TI02

PB11
PB12

PB14
PB15

AA0601

Nq,&jl. me HI08 port supports a non-mtitiplexed or a mtitiplexed bus, single or double Data Strobe (DS),
\/:fY~ and single or double Host Request (~) configurations. Since each these modes is configured~,.,

independently, any combtiation of these modes is possible. ~ese HI08 signals can dso be
configured alternately as GPIO signals (PBO-PB15). Si~als with dual designations (e.g., WS/
WS) have confi~rable polarity.

2. me ESSIO, ESSI1, md SCI signals are mtitiplexed with the Port C GPIO signals (PCO-PC5), Port D
GPIO signals (PDO-PD5), and Port E GPIO signals (PEO-PE2), respectively.

3. ~00-~02 can be configured as GPIO si@s.

Figure 1-1 Signals Identified by Functional Group
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Signal/Connection Descriptions

Power

POWER

Table 1-2 Power hputs *,\*.,,

.,!

Power Name

VCCQ (4)

vcc~ (4)

Vccc (2)

VCCH

vcc~ (2)

Description
,-~.{)’

PLL Power—VccP is Vcc dedicated for Phase Lock Loop (PL<)~%~%e
voltage should be well-re~ated and the input should be pr@~jde&’fith an
extremely low impedance path to the Vcc power rail. ~e&’’wde Vccp input.

.s,..

Quiet power—vccQ is an isolated power for the inte~l pwcessing lo~c. WS

input must be tied externally to d other tip pow~’’r~~ts. The user must
provide adequate external decoupling capacito~~~~~k are four VCCQ kputs.,.,...,a~<%*+,:,*
Address Bus power—vCCA is an isolated pw~,&r sections of the address bus
1/0 drivers. This input must be tied ext$~~all$ko au other tip power inputs.
The user must provide adequate extem$~,&ouphg capacitors. There are four
VCCA tiputs.

.i::\*J., 4$\,~p ~t:...,.>i~.,) .,,,

Data Bus Power—VccD is an isdk~e~power for sections of the data bus 1/0
drivers. This input must be #~ ex~$rnally to all other chip power tiputs. me

user must provide adeq~~tg-rnal decoupltig capacitors. There are four
vcc~ inputs. :$>. t;.

:::i$.*A,,..,,,:,?~.>,.
~
Bus Control Power— WCCis an isolated power for the bus control 1/0 drivers.
This input mu:~.be @ed externally to au other chip power inputs. The user must
provide ade~d~ external decoupkg capacitors. There are two Vccc inputs.

Host PO@$~~ccH is an isolated power for the ~08 1/0 drivers. This input
\

must ~s~~~xtemtiy to all other chip power inputs. The user must provide
ad~~k~{&.@?temal decoupkg capacitors. There is one VCCH input.,,.... ,.“..;.

,E~$#CI, and Timer Power—Vccs is an isolated power for the ESSI, SCI, and
‘war 1/0 drivers. This input must be tied extemaUy to all other chip power
,.bputs. The user must provide adequate external decouphg capacitors. There

-..
are two Vccs inputs.

Note: ‘;~e$ designations are package-dependent. Some packages connect W VCCinputs except VCCP to
,.(.$~

.t:.tf,.,%ea& other intemafly. On hose packages, aHpower input, except Vccp, are labeled Vce me
+$.~i!~.:>$umbers of connections indicated in this table are minimum values; the total Vcc connections are.:.,,,

“?,’\,\\.,,,?$,,.!.,\ ““ package-dependent.

Preliminary Data
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Signal/Connection Descriptions

Ground

GROUND

Table 1-3 Growds

Ground Name Description

GNDP PLL Ground<NDp is ground dedicated for PLL use. The connection should ~
be provided with an extremely low-impedance path to ground. VCCPshotid ~~

package. There is one GNDP connection. .,&,~,

GNDP1

one GNDP1 connection.

GNDQ (4) Quiet Ground—GNDQ is an isolated ground for the intern#~~~&essing logic.
This connection must be tied externaUy to aUother chi~~&w~ connections.
The user must provide adequate external decouplh~~~~~itors. There are four

.,.$,*.:{.,,

GNDQ connections. .$>. ::.>,%,.,‘$’‘ibl)<.r.,.,.>,,

GNDA (4)
S*>S,.$$

Address Bus Ground<NDA is an isolated &o@ for sections of the address
bus 1/0 drivers. This comection must be ti~~~ternany to all other chip
ground connections. The user must provi~e~equate external decoupling
capacitors. There are four GNDA come~k,+.f;,~’<+,,<*,

GND~ (4)
..>

Data Bus Ground<ND~ is an isolat$d ground for sections of the data bus
1/0 drivers. This connection ~~st b~ tied externally to au other tip ground
connections. The user must ~~o$~e adequate external decoupkg capacitors.
There are four GND~ co~w~s.,::

GNDC (2) Bus Control Ground~~$$Bc is an isolated ground for the bus control 1/0
drivers. This co~:w~fiust be tied externally to M other chip ground
connections. ~q ti~~~ust provide adequate external decoupltig capacitors.
There are W,~G’~Q~ connections.

,,.!.
GND~ Host Gr~w#@NDH is an isolated ground for the HI08 1/0 drivers. This>.?,

come$@@:@st be tied externally to aUother &ip ground connections. The
user ~uJ$ provide adequate external decoupkg capacitors. There is one<,~”,~~.
Q~D~ Connection.

GND~ (2) >ai,;$$~~; SCI, and Timer Ground<ND~ is an isolated ground for the ESSI, SCI,
‘~$i!}::Bd timer 1/0 drivers. This connection must be tied externally to all other cfip.~,’.;,,

,!.?,w~:x$?‘“ground connections. The user must provide adequate external decoupling..~.s$!..,,$*:. .\3,?,’ capacitors. There are two GNDs connections.+.:’L,,,.,

Note:$:=;e designationsarepackage-dependent.SomepackagesconnectaUGND inputs,exceptGN~

~~~:~~and GNDP1, to eachotherinterna~y.~ thosepackages,aUgroundconnections,exceptG~ and
‘~~” GNDP1,are labeledGND. me numbers of connections indicated in this table are minimum values;

the total GND connections are package-dependent.

Preliminary Data
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Signal/Connection Descriptions

Clock

CLOCK

Table 1-4 Clock Si~als

Signal State During
Type Signal Description

.?!
Name

\.~
Reset

‘~..-\\.,~“..?:ti,~...>.\.JK:.~
,*~?$~\.J:,,....

EXTAL hput hput External ClocWCrystal Input—EXTAL ~$?a~~ the
internal crystal oscillator input to an e~a$~std or an*.+$,.,~::.
external clock.

>:
“ih .>’*,,, “$:.f.~}.

XTAL output Chip Driven Crystal Output—XTAL conne@#~@*~@ternal crystal
oscillator output to an exter~~+~$wal. If an external clock
is used, leave XTAL mco&&e&.. .. .$,!,,~~.~,.>.:,!:,..~.,.;,*:

PHASE LOCK LOOP (PLL)

,,, ,,,

Signal
?ki:~4&Q,v*f’

Type
State During T :$,:,;>

Name Reset
Signal Description‘:~~~

,>,

PCAP hput hput \+i\,\, PLL Capacitor—PCAP is an input connecting an off-
~j;b .‘.!,

%. &ip capacitor to the PLL filter. Connect one capacitor?t’.a.t..iy!t::t::~$:>,$“~.*., terminal to PCAP and the other terminal to VCCP.:“:1:,.$‘“ ~!>
*$t\,%$;.,+,.~.~\\“,?s\.\.:., .:$/,,....,..,,.-:<,>\,,..\,,,~~61{,,$.,~>\*,,., H the PLL is not used, PCAP may be tied to Vcc, GND,.),.i’<;%,+<s‘:..\ t.*:.. ‘: or left floating.

CLKOUT
~$;p$

Chip-driven Clock Output—CLKOUT provides an output clock
..,.,:.s,,,,,,$,>,t.,.“.!$:}*,\ synchronized to the internal core clock phase.

, ,’;et**,:b~,..$~’“.;: .$’!.-~~i:f>.s. If the PLL is enabled and both the mdtipfication and
,(,: ~~..:.

.3.,:ii:.->, division factors equal one, then CLKOUT is also~~\,?*-.A,.,~,:~
~t$,~’\*>:+~c.‘$$

synchronized to EXTAL.
>:;,~,,J~.,.~.,!>,+.
,,“’:yJ&
:?..\ If the PLL is disabled, the CLKOUT frequency is half$.

the frequency of EXTAL.

Preliminary Data

MOTOROLA DSP56304/D 1“5



Signal/Connection Descriptions

External Memo~ Expansion Poti (Port A)

Table 1-5 Phase Lock Loop Si~als (Continued)

Signal
Type

State During
Name Reset

P~IT/ hput hput
NMI

Signal Description I
,*!.
‘*{,3,

PLL Initial/Non-Maskable Interrupt-Dmtig sg:.;y.~i<t~,
,(,.~,.~,:,.. ~

assertion of RESET, the value of P~IT/~ is written $’ 2<’::‘f’.:~. ‘~k.jt,:<*...t
into the PLL Enable (PEN) bit of the PLL control .,,,.,,.,.,,..,, i:.:.:.,.-“ ..>,.:\-:.\*,,
register, deter-g whether the pLL is enabled or,J:~~$-“J>
disabled. After RESET reassertion and during nora’ ~“*,O$’y:?>ki..~.$+
instruction processing, the PMT/M Schmitt~Q;@er
input is a negative-edge-tiiggered Non-Mas~l#!@’
kterrupt (~) request interna~y s~ck.@ to
CLKOUT. ,,i~~.,,~,~,..,.,?.- <<!,

+<! ,...,,,

*J*>.,$,!..!.,!,..,
~ \ .>..,<

,f$.J’*,\\:itl .%”)$.

EXTERNAL MEMORY EXPANSION PORT (PO@$hf~.,~\i,.~,t}
,++.:.:):;:.‘~-:~

Note: When the DSP56304 enters a low-po~$r~t%dby mode (Stop or Wait), it
releases bus mastership and tri-stq@$@@*relevmt Port A signals: AO–A17,
DO-D23, AAO/RASO-AA3/WS3, w; ~, BB, CAS, BCLK, BCLK.

——

~:,!:~.*,\
Note: If the hardware refresh of.@~nal DW is enabled, the Port A pins exit

al Address Bus Si~als

Signal
Name Signal Description

4.:?

AO-A17 Address Bus—When the DSP is the bus master, AO–
.,?!\

..+:$,,\tw3’,\t- A17 are active-high outputs that specify the address
~.<~+~.>,‘,:W~~.a\\,:, for external program and data memory accesses.-31“!?$,\\,*,,J,‘:+~..,!> .,:, Otherwise, the signals are tri-stated. To minimize~$,.:..!.*.\,~,,t,1.* power dissipation, AO-A17 do not change state

when external memory spaces are not being
accessed.

Prelimina~ Data
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Signal/Connection Descriptions

External Memory Expansion Port (Port A)

EXTERNAL DATA BUS
Table 1-7 External Data Bus Signals

State During
*,\

Signal
*’X,l,

Type
fi:$,,::~;$:~

Name
Reset, Stop, Signal Description *::$...,:\‘

or Wait

DO-D23 hputl Tri-stated Data Bus—When the DSP is the bus~&@~~O-D23
output are active-tigh, bidirectional inp::k~~~fts that

provide tie bidirectional data ~Jf~&xternal
program and data memory a$$es@ Otherwise, DO-
D23 are tri-stated. ~.;;~.,.,,\.a”\.,

..:,..,.\’i\.‘~’i$
>*’ S*:$.

State During
\,$lw.V:.$‘.,.,.\.

Signal
.>..~>>,*

Type Reset, Stop, .:i,~,+’:k,~$ignalDescription
,!.

Name
.,:?

or Wait ,<+,. ...,..,
AAo- Output Tri-stated Add{$q~%bute or Row Address Strobe—When
AA3/ dewt,~~ AA, these signals can be used as chip selects or
RAso- dwikonal address kes. When defined as MS, these
MS3 ,ji~als can be used as MS for Dynamic Random Access

.,*t;? Memory (DRAM) interface. These signals are tri-statable~,,:,~~.>,..,,’.,~\,5\,c,‘.$, outputs with programmable polarity.,,.
RD output

Tri-#a~&
Read Enable—When the DSP is the bus master, ~ is an~4\h.t:\:+~)~,J,ay:“.k. ...“~!:j,~:~~~.$*,* active-low output that is asserted to read external memory

,,; ,++.$ +~~.“,.t’~~~~.*!$ on the data bus (DO–D23).Othemise, RD is tri-stated.~..$,,

WR ou~~f.:.( j~~$~-stated Write Enable—When the DSP is the bus master, WR is an
,$’ .’$,“/.:}, .*.,*y+,>,,$$ active-low output that is asserted to write external

,!. .:.,....;~, “v+ memory on the data bus (DO–D23).Otherwise, the signals
....,,,..%,,f:!,;,.,,..: >,,i,...!;s- are tri-stated.

\.$.>,4

Preliminary Data
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Signal/Connection Descriptions

External Memo~ Expansion Port (Port A)

Table 1-8 External Bus Control Signals (Contiued)

Signal State During

Name
Type Reset, Stop, Signal Description

or Wait

m hput Ignored kput Transfer Acknowledge—H the DSP56304 is the bus
master and there is no external bus activity, or the ,.il’ts
DSP56304 is not the bus master, the ~ input is ignore@.~j
me ~ input is a Data Transfer Acknowledge (DTAC~ ,,+
function that can extend an external bus cycle inda~~

>i.s*’\,.:,, .,:>,,..,

Any number of wait states (1, 2,.,., infinity) ma~@’a&~ed
to the wait states inserted by the BCR by ke~~~g~
reasserted. h typical operation, ~ is d@~~r@ at the,,.:,*,.,y..
start of a bus cycle, is asserted to enablet~~~etion of the
bus cycle, and is reasserted before the~~~ bus cycle. The+:i$+v..:$~,

current bus cycle completes one qg~~,%periodafter ~ is
asserted synchronous to CL&QQ,~$~e number of wait
states is determtied by the,~&~~&t or by the Bus Control
Register (BCR), whichevefi~!onger. The BCR can be used
to set the minimum n~ber %f wait states in external bus

“- ‘:~:,:*”cycles. ,+,,,.,,>, \\.,.!.>~..,..:::,,%{,?.> ~>.
“t+:‘-~’.,.$’~

k order to use.wm functionality, the BCR must be
programmed to 3&least one wait state. A zero wait state
access C* no?be extended by ~ reassertion, othewise
~prq~~peration may result. ~ can operate
s~~-usly or asynchronously depending on the

,.~~~$of the TAS bit in the Operating Mode Register
.$3:p,+).

‘:1,‘q ..$:.~?:t*~&._‘i]’ “~ TA functionality may not be used while perfortig“J:ty“’:!!,:,~<*
~,~ .,““”’ DRAM type accesses, othemise improper operation may~.>.:s,:.,{.h.~,<,,,+.>.I.z.$~~~i$,,.. ‘,,$? result.{:;

m Ouput $,@’*dt’ Bus Request—m is an active-low output, never tri-
*5(,i~ ~~@*en figh/ stated. ~ is asserted when the DSP requests bus

,~~x<::’,t+reasserted) mastership. ~ is reasserted when the DSP no longer
..,:>,,..,.+’.+$?’$..“::* needs the bus. ~ maybe asserted or reasserted.::{:$;,,.,.:<.,~} ~;~\,,..... independent of whether the DSP56304 is a bus master or a>$:\>.::,..;,.~!,.1,,$...,..!) bus slave. Bus “parking” a~ows BR to be reasserted even,<,rs~>.\$.,“.ii.,$:; ,+. though the DSP56304 is the bus master (see the~~.,,*“L~>i:.*,$- .:*. -.!/.$ description of bus “parking” in the ~ signal description).....’J:+\t<!s.,.;}.

%$.+~+~,,.,,>., The Bus Request Hole (BRH) bit in the BCR allows ~ to
,?.,*,:J.,)<,4~

be asserted under software control even though the DSP$i:’~’</;. does not need the bus. ~ is typically sent to an external
bus arbitrator that controls the priority, parking and
tenure of each master on the same external bus. ~ is ordy
affected by DSP requests for the external bus, never for the
internal bus. During hardware reset, ~ is reasserted and
the arbitration is reset to the bus slave state.

Preliminary Data
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Signal/Connection Descriptions

External Memoq Expansion Port (Port A)

Table 1-8 External Bus Control Signals (Continued)

Signal
Name

BG

BB

BCLK

Type

hput

output

output

State During
Reset, Stop,

or Wait

[gnored hput

hput

Tri-stated

Tri-stated

Tri-stated

Signal Description *,\*.,,

asserted/reasserted synchronous ~oCLKO,m,$&proper
operation. BG is asserted by an external{,~~$%d~tration,,.,<~,$.
circuit when the DSP56304 becomes *$F*#bUS master.
men BG is asserted, the DSP56304 %~$$wait un_n n is
reasserted before taking bus m~+&s~~. When BG is
reasserted, bus mastership i~@*ly given up at the end
of the current bus cycle. ~.tia~occur ti the middle of\~,,\.>.,.::.,\\,<:,
an instruction that req~&e~~me than one external bus‘.y}\,:~,,4,.t
cycle for execution. ,+,<, ‘.*.

Bus Busy—BB i~~~$~ectiond active-low input/output
and must b~~~rt@ and reasserted synchronous to
CLKOUT. B~:@$?cates that the bus is active. My afier BB
is deassl&ed 2W the pending bus master become the bus
mast,~<@d then assert the signal again). The bus master
m~j:ke~$ ~ asserted after ceasing bus activity regardless,\$i‘.*,.,+,
a&*lher ~ is asserted or reasserted. This is cded “bus
~afig” and tiows the current bus master to reuse the
bus without re-arbitration unti another device requires
the bus. The reassertion of BB is done by an “active pW-
up” method (i.e., ~ is driven figh and then released and
held high by an external pu~-up resistor).

BB requires an external pti-up resistor.

Column Address Strob&When the DSP is the bus
master, CAS is an active-low output used by DRAM to
strobe the column address. Otherwise, if the Bus
Mastership Enable (BME) bit in the DRAM Control
Register i; cleared, the si~al is tri-stated.

Bus Clock—When the DSP is the bus master, BCLK is an
active-high output used by Syn*onous Static Random
Access Memory (SSRAM) to sample address, data, and
control signals. BCLK is active either during SSRAM
accesses or as a sampkg signal when the program
Address Tracing mode is enabled @y setting the ATE bit
in the OMR). When BCLK is active and synchrotied to
CLKOUT by the internal PLL, BCLK precedes CLKOUT
by one-fourth of a clock cycle. The BCLK rising edge may
be used to sample the internal program memory access on
the AO–A23address kes.

Bus Clock Not—When the DSP is the bus master, = is
an active-low output and is the inverse of the BCLK
signal. Otherwise, the signal is tri-stated.

Preliminary Data
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INTERRUPT AND MODE CONTROL

The interrupt and mode control signals select the chip’s operatig mode as it
comes out of hardware reset. After ~SET is reasserted, these inputs are

*,\*’X,l,

hardware kterrupt request lines.
$J,$<,.,,.,’~,’$:.‘!(:,,:1+ts.,.,.+\~,,

.$? ~>,:,:~.;,.. .

Signal Name

RESET

MODA/IRQA

Type

Table 1-9 kterrupt and Mode Control
,,:...,,,<,

,.:>~?,,

State During
Reset

kput

hput

Signal Description
,,,,.

Reset—m is an active-low, Schrnitt-~i@~~put.
Reassertion of RESET is internally s~~~~ed to the
clock out (CLKOUT). When asserte~$V&$~&pis placed~~,s~,
in the Reset state and the interna~:~ha% generator is
reset. The Schmitt-trigger hpu~@&ws a slowly rising
input (such as a capacitor c~~~~) to reset the chip
refiably. If= is dea~,~~fW~g@chronous to
CLKOUT, exact start-yp ?~tig is guaranteed, allowing
multiple processors @&~tartsynchronously and operate
together in “lock#~~~<.men the ~SET signal is
reasserted, tie *$*cfip operating mode is latched
from tie MO~~~%ODB, MODC, and MODD inputs.
fie RESET ~~’al must be asserted after power up.,itj......,y..-<:’,!,..
MSR~c’& tolerate 5 V.

,@@ Select WExternal Interrupt Request A—MODA/
,@ is an active-low Schmitt-trigger input, intern~y
#~chronized to CLKOUT. MODA/IRQA selects the
initial chip operating mode during hardware reset and
becomes a level-sensitive or negative-edge-triggered,
maskable interrupt request input during normal
instruction processing. MODA, MODB, MODC, and
MODD select one of sixteen initial tip operating
modes, latched into the OMR when the RESET signal is
reasserted. If ~ is asserted synchronous to
CLKOUT, multiple processors can be re-synchronized
using the WMT instruction and asserting IRQA to exit
the Wait state. If the processor is in the Stop standby
state and IRQA is asserted, the processor will exit the
Stop state.

MODA/IRQA can tolerate 5 V.

Preliminary Data
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Table 1-9 hterrupt and Mode Control (Continued)

Signal Name Type
State During

Reset
Signal Description

*,\:,.>.

MODB/~QB hput hput Mode Select B/External Interrupt Request B+@~k/
IRQB is an active-low Schmitt-trigger kput:@~~,&~Hy
synchronized to CLKOUT. MODB/IRQB{~$@& the
initial chip operating mode during ha~ma~~:$eset and
becomes a level-sensitive or negati~~~$~d~triggered,
maskable interrupt request inpuf d~k normal
instruction processing. MOD~+~ODB, MODC, and
MODD select one of sixteeyw~?chip operating
modes, latched into OmftiRd the RESET signal is,.l,?,‘,J,l.!,,*t:..
reasserted. If IRQB is,~$~~d synchronous to
CLKOUT, mdtipl~pro~ssors can be re-synchronized
using the WAIT w&ction and asserting IRQB to exit,.f,l~,,,~:$>
the Wait statqg ~ ~

.>,?..f!~$:,,c..,,~.$*, .,>,..
MODBJ* can tolerate 5 V.

MODC/~QC hput hput Mq~~~~&LectC~xtemal Interrupt Request C—MODC/
=~anactive-lowS chmitt-triggeri nput, intema~y

$$%~nized to CLKOUT. MODC/~QC selects the
‘@tial chip operating mode during hardware reset and

.,:s. “~> becomes a level-sensitive or negative-edge-triggered,
;)\*::..+~:$~,

‘aJ\ ‘“$+
maskable interrupt request input during normal

“~‘\>!,i.i.$,.,,,j.,..’,.....,..,>~.,. .,,, instruction processing. MODA, MODB, MODC, and
~~,:$! ~.~..,.,,.~$$,,..:<*:+*L MODD select one of sixteen initial chip operating
,$,,,+..:,<y+:* !..+t.,*$

,. y:?:>:<,-’+ modes, latched into OMR when the RESET signal is
~s-,t$~,,.,.\,,\~t~..,,~~~t,’,~~v‘,.Lb, reasserted. H ~QC is asserted synchronous to“.’y$$:,,

~..’a,, ‘~r<‘, CLKOUT, mtitiple processors can be re-synchrotied!., ;?~.... ‘.*.<,,,,,*Y::~~..~..,
.:>, using tie WAIT instruction and asserting ~QC to exit

::?,<:2,?.f:y~i+.. the Wait state.
$’%. ~~
*:*?$,.,,,.:$...’i~t{.. ,.,<,,:,,*..”.<~.,,,,i<:: ..4..v.i\ *:.\l,.,\, MODC/IRQC can tolerate 5 V.

MQ~~~/,~QD ~put hput Mode Select D/External Interrupt Request D—
>. ,yt.% ,; *,,::},,~.~~~ MODD/~ is an active-low Schmitt-trigger input,

J.:S:,,,<<+,\~,..,,, ~.,...Jt\...* .,,,
internally synchronized to CLKOUT. MODD/IRQD

i~:t,,.,, selects the initial chip operating mode during hardware
reset and becomes a level-sensitive or negative-edge-
triggered, maskable interrupt request input during
normal instruction processing. MODA, MODB, MODC,
and MODD select one of sixteen initial chip operating
modes, latched into OMR when the RESET signal is
reasserted. If ~ is asserted synchronous to
CLKOUT, multiple processors can be re-synchronized
using the WMT instruction and asserting IRQD to exit
tie Wait state.

MODD/~QD can tolerate 5 V.
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HOST INTERFACE (HI08)

The~08 provides a fast para~el data to 8-bit port, which maybe connected
directly to the host bus. ,*!.‘*{,3,sg:.;y.%i<t~,~,., ~.*,;,,.!..
The HI08 supports a variety of standard buses, and can be directly connected to a .+,$Y:~~

~~:.~?,

number of industry standard microcomputers, microprocessors, DSPS, and D~~,k~
hardware.

,,} .,.+!,.. ,,,’;$:.<,}%..$:&$!’.,

.,, ‘.; ~<i:y ~,,;>

*,:. ‘.’~t.,t<.

Careful synchronization is required when reading multiple,-bi#~~sters that are
.,f*,~..

written by another asynchronous system. This is a cornm@&~pblem when two
asynchronous systems are connected (as they are in th~’’M~3kport). The
considerations for proper operation are discussed Q;~~~4&110wtig table:

..::;~. ~,:$.+:.x,,7*.
Table 1-10 Host Port Usage Co@’d&ations.+:!,>,,;,.

Action ~~&~$~$p~i~n
,,,. ->

Asynchronous read of Wen reading the re~iv~byte registers, Receive register High (RXH),
receive byte registers Receive register ~$&~$ (RXM), or Receive register Low (RXL), the

host interface ~rwwer should use interrupts or poU the Receive
register Dat~.W~ ~~F) flag wfich indicates that data is available.
This assm~~&&e data in the receive byte registers will be valid.

,$‘jb:$.‘!1.,,!

Asynchronous write to The ~$&~&rface programmer should not write to the transmit byte
transmit byte registers repe%~~ransmit register High (TXH), Transmit register Middle

\,&&@# or Tr~smit register Low (TXL), tiess the Transmit register
i!P$$a Emp~ (TXDE) bit is set indicating that the transmit byte>>:,,.

:<$,‘“+::Lregisters are empty. This guarantees that the transmit byte registers
“’’:$v$f,<,il$.>’~ WN transfer valid data to the Host Receive (HRX) register.

.t;$~ .:

Asynchronous ,~~l~?&*’ The host interface programmer should change the Host Vector (HV)
host vector .,.$<,, “Y*.t,.~ register only when the Host Command bit (HC) is clear. This WW

y,~,.,,.~,,,*,.,.$*$+,i,.. .$?
+:v ‘*:.

guarantee that the DSP interrupt control logic will receive a stable
,,.5. ++?,,. .< vector. I

Preliminary Data

1“12 DSP56304/D MOTOROLA



Signal/Connection Descriptions

Host Intetiace (HI08)

Host Port Configuration

The functions of the signals associated with the H08 vary according to the
programed configuration of the interface as detertied by the 16 bits ~,#$}a
HI08 Port Control Register (HPCR). Refer to the DSP5630# User’s Ma~~~~f ~
detailed descriptions of this and tie o~er configuration registers used~.~i@the~m,.y:.:i.,, -..,.,,
HI08. e? .,!,,. !,,{,..,*,.(p)h~i:,,c\?+\..... ,.t~\ ,*,,..$.,,’,:~r~‘..*~.x?+~

Table 1-11 Host hterface
,,.+,.,...:,,.~,~,?~*..),*‘.’.*/,.~.::.’\?~.*?.:,<~,.. ..... ,$.

. .. ,,,?

State During
*Q>:lb’~:+,,

.).,,),~i..tf~;

Signal Name Type Reset or Signa*~~3&ption

Stopl
,,. ., .:$ ~{>.~+$.~e,““\~7a

s$,,,,$$.:.~~
“;:$

HO-H7 hput/ Disconnected Host Data—~*)hd~I08 is programed tO

output interface a n~~-M1~lexed host bus ~d the HI
function is.~le$d, these siwals =e lfies 0–7 of the
Data bid$w&tid~al, tri-state bus.~:/:..,x. ,.j:.y.?i:i:,;:,

MDO- hput/ ~@%k~dress-Wen HI08 is programmed to
WD7 output .,,&ter,&ce a mtitiplexed host bus and the ~ function is

~~~&&cted, these signals are lines O-7 of the Address/
‘>Data bidirectional, multiplexed, tri-state bus.

,,-*:\\....“:f~,,ti}:,.,,
PBO-PB7 hput ,),, it+~$h Port B O-7—Wen the HI08 is configured as GPIO+,~ i.,.

or
~~~:,.<t;:>*\*J+:T5w through the HPCR, these signals are individually

output #&$ >’ “ programed as inputs or outputs through the HI08
{:~$+‘.,~i.,..<~’

.,~... “‘ Data Direction Register (HDDR).
,::~(.,!:.~.\\,,?.
\,.\ f!+..,c\.,.:?.;,JL~-~t:~.:,>~’$.*.,, ‘.;,*-\,,.‘~$.,.,J: ~s kput is 5 V tolerant.

,.:. ~.S>
HAo ,..,,~.p$ut Disconnected Host Address Input b~en the HI08 is

,:!:: ~~!i,$\.~>.,,.;,l.,+., programmed to interface a non-multiplexed host bus
...i’i$$::,,.\’.Jl{.

SF ‘%)‘f\\\&>,
and the ~ function is selected, this signal is line Oof

,t. ~w.~i+ the Host Address input bus.
,,:,.~>.

*:‘*:,:>.‘+. *,
,R,~tis hput Host Address Strobe—men ~08 is programmed to

. \\t$:,“~~~$,lk interface a mtitiplexed host bus and the HI function is
:J~:o“* selected, this signal is the Host Address Strobe (HAS)

Schmitt-trigger input. me polarity of the address
strobe is programmable but is configured active-low
(~) foUowing reset.

PB8 hput Fort B S—men the HI08 is configured as GPIO

or through the HPCR, this signal is individually

output programed as an input or output through the
HDDR.

~is input is 5 V tolerant.
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Table 1-11 Host kterface (Continued)

State During
Signal Name Type Reset or Signal Description

Stopl

HA1 kput Disconnected Host Address Input l—men the H08 is
programmed to interface a non-mtitiplexed host bus, P
and the HI function is selected, this signal is he 1 & ~~{
the Host Address (HAl) input bus.

.,>,:,“,~$is
,*~\~+i,/,+,,‘,‘~~,,,;.:,..,.,,.3.

HA8
.:?... :+’

hput
“~.::;...,~.,:!

Host Address %Wen ~08 is progrq:~,to’
interface a mdtiplexed host bus and tie$~jwtion is
selected, this signal is tie 8 of the Ho~~$d~&ss (HA8)

..\>:*x,.,,,,,~~,~sinput bus. ... !.;$,.
‘\ l.~;$l%:+y,*,
i .~,+..~“

PB9 kput \ Port B 9—Wen the ~08 is c~wed as GPIO
or through the HPCR, this si~%~~+:~dividually

output programmed as an inp~@$,o@&ut through the*;$
HDDR.

\~,,,,.l.!~.
*\$~~

.,?::’” *Ls’,$~‘..\,J$>
This input is 5 ~jkqe~t.

HA2 hput Disconnected Host Addres&@@ 2—~en the ~08 is
programme~~~%terface a non-multiplexed host bus
and the ~$fiction is selected, this signal is fie 2 of
the ~st Address (HA2) input bus.

.{J+....,.,l;

HA9
,:,~:

hput e$~~~ddress 9—Men M08 is programmed to
,$’$~~&@rface a mtitiplexed host bus and the ~ function is

,g$g: k~elected, this signal is he 9 of the Host Address (HA9)
...>..x>;, .,‘.’’i;L\>.:+\~.’$kinput bus.,:{.,+‘ ~,

“+..;$,t *!*;*$,,.,<,1,

PB1O kput ,.:,,.$‘+:... Port B l~~en the ~08 is configured as GPIO -;,:?’~’i;xs.>,~+‘6’ through the HPCR, this signal is individua~y
Ou”;ut.$; *~++*+y programmed as an input or output through the

~:.$.,,.,l:..->.. .\x, HDDR.,V:f,.,.,>,~,i\.*W...~~‘ ‘“:’:i~,t{$fz,$k~.k,:,,$:~i.,, This input is 5 V tolerant.‘.,8?;......,., ..!,,:<,’
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Table l-11 Hosthterface (Contiued)

State During

$ignal Name Type Reset or Signal Description ,*!.‘*{,3,
stop*

.!.*~,~,,:,:...~,~::,;,;.,~s,!,,
,:..\\ “,!>.~

mw hput Disconnected Host Read~rite—When ~08 is progra-~~~
interface a single-data-strobe host bus a~q~&HI
function is selected, this signal is the@$&~~ad/Write
(HRW) input.

,. .:..y.:~,~>.,“\::&,*,,!,...........,
..~j,l“+lyl‘“

‘,\*\:,\$...

~/HRD hput Host Read Data—When HQ~f~}programed to

interface a double-data-sm$~~~st bus ~d tie HI
function is selected, ~~~~k is the Host Read Data
strobe (HRD) Schi~*@r input. The polarity of the
data strobe is prWa&able, but is codigured as
active-low (HR3J: Wer reset.~,$,..:4,,)\-\.:,

.,!,., ~’.!,,t;~

PB1l hput POrt B l%&%#i the HI08 is cofii~red as GpIO
or through k HPCR, this signal is individually

output prg~rxed asan input or output through the@Me:
$,$.:%,,pj~$,$,

+:,:,*,.,,’‘:~{!,
“‘i~~ input is 5 V tolerant.

~S/HDS hput Disco~kcte& Host Data Strobe-When HI08 is programmed to
~+Y’%>,ti,
!. s.?!,>~+.>..-’~ interface a single-data-strobe host bus and the HI

,?:$:$J.;.>9,,...~.+z}: ~.... ~3? function is selected, this signal is the Host Data Strobe-<.,J’ .L:t:k,,,,.;,,.... ,
**,5?‘ (HDS) Schmitt-trigger input. The polarity of the data

!,:+i, ~,,,3:>
.,4., ,:$.$*:. ?...\:k strobe is programmable, but is configured as active-

,.,~,,P:?a\\~.~y;l,
-,:!., low (HDS) following reset.,$:},.,,,:. ,,>,

‘**5\.,;::
HWR/HWR ,{&+? Host Write Data—When HI08 is programed to

.<,?:;.:),,.:. ,,,,
‘fa interface a double-data-strobe host bus and the HI

v,. 1~$~.p.>,~.,.....3. function is selected, this signal is the Host Write Data
.*,:$ !:j.*’~:>,.\tF* Strobe (HWR) Schmitt-trigger input. The polarity of

..,:. .&
,>?.’~’<<: the data strobe is programmable, but is confi~red as~t.,~:

$ ‘~${$,,w~i~
.. .’,;. active-low (HWR) followtig reset.
‘~~:t.:;,tsl::+i;%,‘~J1-:$,,\

~@’; hput Port B 12—When the HI08 is configured as GPIO

or through the HPCR, this signal is individually

output programed as an input or output through the
HDDR.

This input is 5 V tolerant.
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Table 1-11 Host hterface (Contiued)

State During
Signal Name Type Reset or Signal Description

Stopl

HCS hput Disconnected Host Chip Select—men HI08 is programmed to
interface anon-multiplexed host bus and the ~ JK
function is selected, this signal is the Host Chip Se~@$r
(HCS) input. The polarity of the chip select is .,+~~${~$$
programmable, but is configured activelow (W} “
after reset. ~:!,:.,\%~,$3,, ‘**’{!,,,,.*“}::\,. >J)s*,t.

HA1O
,,.‘.,t:!i..i,.~,\

hput Host Address l&~en W08 is pro~:wed to
interface a multiplexed host bus qd’%~w function is~<;‘,!\*,t\$$\\.
selected, this signal is ke 10 of the ~$~t Address,,%>,+},
(HA1O)input bus. ,. ,J,,,t,$.

-.t<>.’:t-.., ,?\$....,,~.>$‘.“>*$*.>.,r~~ >,~~
PB13 hput Port B 13—~en the ~@$~,@nfigured as GPIO

or through the HPCR, t~:@@l is individually
output programmed as ~~put br output through the

HDDR. ..,y~;.‘“r.*.~’:~‘ ‘,.’:>{$:s
,~,:.,:.,,p’.>.>,:~%..~~,.,~

This input i~~i%?tolermt.
‘ ,..

HREQ/ output Disconnected Host $eq~st-~en M08 is programmed to
HREQ inte+e a single host request host bus and the ~

~~wti’is selected, this signal is the Host Request
.*;~(wo) Ouput. me Polari9 of the host request ~

~k
>+3‘F.,,@grammable, but is configured as active-low~:r(t.

&tiypq:>:> Q) foUowing reset. The host request maybe$,.)\~.:~$,:.,,,./
$\\‘~’ e~’ programmed as a driven or open-drain output.‘-”.~:%,<,,....,,\3.:\.,i>.’?:,.1*>,:.

HTRQ/ output ~..$l$,,,~ Transmit Host Request—men ~08 is programmed
HTRQ ‘.,,?..... ;i\ to interface a double host request host bus and the HI,,y., ~:.$>*8Z<”,.,.. S.]*,,:Y function is selected, this signal is the Transmit Hostt,t,, \’.~!\3.,l~,,.,J

+:.! Request (HTRQ) output. The polarity of the host,,,$.~.>,:t$,.~,::
;%%$g;>\,* request is programmable, but is configured as active-\y..,}.,,,,j$?* ~, low (HTRQ) foUowing reset. The host request maybe,,,.,,$.k..*.~bi,,,,,,,*,“’$i,t>,-*’~;),i,*/t, programmed as a driven or open-drain output.

..,,,‘,., J“3t*... ~4~\fi
PB14 tiy .< ‘ hput Port B l&~en the ~08 is programmed to interface?)~,,~*.,<:X>*Z~:,$.%*’~,t,\.! or a multiplexed host bus and the signal is configured as.,.*;.,},,l\:{rj%,,,....“..?+..4:::, output GPIO through the HPCR, this signal is individu~y,.~:.,~j’:p.$.S+~,,~:w’:!.

,,* programmed as an input or output through the
‘:J HDDR.

This input is 5 V tolerant.
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Signal Name

HACK/
HACK

HRRQ/
HRRQ

PB15

7Type

Table l-11 Hosthterface (Continued)

hput

output

hput
or

output

State During
Reset or

Stopl

Disconnected

.,?,.,

Signal Description ,*!.‘*{,3,sg:.;y.~i<t~,~,., ~,\\idt“ ~::,

Host Achowledg*Wen ~08 is pro~$w to
interface a single host request host bus$*+@ m
fiction is selected, this signal is the.l~~~>
Acbowledge (HACK) Schmitt-~X~$&Put. me
polarity of the host ackowle~e?$#ogrammable,
but is configured as active-ld~WCK) after reset.*, >;~.+,>

,$.\”N?.;$*
Receive Host Request#@~n ~08 is programed to
interface a double h~$~%est host bus and the ~
function is selec@J t~~ signal is the Receive Host
Request (~~~~but. The polarity of the host

~“”~~~:+.“*<:
request ispxg~-able, but is configured as active-
low (H~Qjk#er reset. The host request maybe
pro~aa as a driven or open-drain output.~,$’<.!,i>.ak~<.~

~%~ ?%Wen the ~08 is configured as GPIO
~wbgh the HPCR, this signal is individually
ipro~ammed as an input or output through the

4
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ENHANCED SYNCHRONOUS SERIAL INTERFACE O (ESSIO)

There are two synchronous serial interfaces (ESSIO and ESSI1) that provide a full-
duplex serial port for serial communication with a variety of serial devices, ,*!.‘*{,3,sg:.;y.~i<t~,
including one or more industry-standard codecs, other DSPS, microprocessors, ,(,.~,.~,:,.. ~.!:i
and peripherals which implement the Motorola Serial Peripheral kterface (SPI). $,k$~~~$

,“;::.*:..~,:F.- “:’&, ‘.:~,.,~’-*,,,.<,... ..,.

Signal
Name

Scoo

Pco

Table 1-12 Enhanced Synchronous Serial hterface O(ESSIO)
,<:..

..:**,,,<$,~.k*

Type

hput
or
output

5C01 hput/
output

1

State Duringl

stop

Disconnected

-,*,.,
Signal Description

,~,.,t$<$..<$
\*.,$:}FW}.t..,,....,j$,;(..+~1“,.+l~;j;,,~x:,~.i>}.<’x,...t.t,.... ,

Serial Control O—Thetictio*~i$MO is
determined by the selectio~.~f ~Wer
Synchronous or As~ch&&% mode. For

~’~i:’:~,!“i@!,Asynchronous mode, ~#@l’@al will be used for
the receive clock I~@J-tt-trigger input). For
Synchronous rn@~”’@s signal is used either for
Transmitter 1 dd~,ut or for Serial 1/0 Flag O.,+l?i.$,%,,..;~ ‘hi.,,, ~+b
Port C O*~f#efault configuration following
reset is’%@ input PCO.men configured as
PCO,s@a~ direction is controUed through the
Fqt Directions Register (PRRO).The signal cm
$e’fionfigured as ESSI signal SCOOthrough the
~~rt Control Register (PCRO).

This input is 5 V tolerant.

Serial Control l:The function of this signal is
determined by the selection of either
Synchronous or Asynchronous mode. For
Asynchronous mode, this signal is the receiver
frame sync 1/0. For Synchronous mode, this
signal is used either for Transmitter 2 output or
for Serial 1/0 Flag 1.

Port C l—The default configuration following
reset is GPIO input PC1. Wen configured as
PC1, signal direction is controlled through PRRO.
The signal can be configured as an ESSI signal
SCO1through PCRO.

This input is 5 V tolerant.

.:,,..,:
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Table l-12 Efianced Synchrono.us Seridhterface O(ESSIO) (Continued)

Signal
Name

SC02

PC2

SCKO

Type

hput/
output

hput
or
output

State During’

Reset

nput

stop

Discomectec

.,~,

Signal Description
~bk“~,):\.........h.bji...>j.>. \,,,,~’,;$’} i~’...

Serial Control Signal 2—SC02 is used,~~t~~e
sync 1/0. SC02 is the frame sync fo,r.,,&#We
transmitter and receiver in Sync~,~o=4’’mode,
and for the transmitter ody ~:~~p~onous
mode. men configured as&@~~@ut, this signal
is the internally generate@:,$~m5 sync signal.
men configured as ~’7@$,u*; this signal receives
an external frame %* $,@d for the transmitter
(and the receive~$~~~$hronous operation).,!:t,‘..,

,,.,~.,,\ !>ls.
Port C 2-,*~~Wault configuration following
reset is @l~, hput PC2. men configured as
PC2, ~~iki:~hection is contro~ed through PRRO.
~ s~@l can be configured as an ESSI signal
~~~~ through PCRO.
..,,,,,“\,~.:
*S inuut is 5 V tolerant.,;,,>..\.,.,,::,,* .

<)$?, ~ ~

Disconnected Serial Clock—SCKOis a bidirectional Schmitt-~:,..
,:/,,, trigger input signal providing the serial bit rate\.;:$.\tl>,
‘:*?:+\\;’> clock for the ESSI interface. The SCKO is a clock

input or output used by both the transmitter and
receiver in Synchronous modes, or by the
transmitter in Asynchronous modes.

Although an external serial clock can be
independent of and asynchronous to the DSP
system clock, it must exceed the minimum clock
cycle time of 6 T (i.e., the system clock frequency
must beat least three times the external ESSI
clock frequency). The ESSI needs at least three
DSP phases inside each half of the serial clock.

Port C 3—The defadt configuration fo~owing
reset is GPIO input PC3. men configured as
PC3, signal direction is controlled through PRRO.
The signal can be configured as an ESSI signal
SCKO through PCRO.

This in~ut is 5 V tolerant.
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Signal/Connection Descriptions

Enhanced Synchronous Serial Intetiace O(ESSIO)

Table 1-12 Efianced S~chonous Serial hterface O (ESSIO) (Continued)

Signal
Name

SRDO

PC4

STDO

PC5

Note: 1.

Type

hput/
output

hput
or
output

hput/
output

hput
or
output

State Duringl

Reset

hput

hput

stop

Disconnected

Discomected

.,+<,$.“.:~,y‘.>,:

Signal Description

Serial Receive Data—SRDOreceives serial data
and transfers the data to the ESSI receive shift ~
register. SRDOis an input when data is being ,,@i’,~
received. .:.+:.,,.;\,.,i\:...~,:.,- ***,,,,$~~$.,.>*,‘~‘,-:..~. \...\>i>.\,,,;
POti C &The defatit configuration fQ~~~y~g
reset is GPIO input PC4. men coq*~@ as
PC4, signal direction is controlledtio~~h PRRO.
The signal can be configured W}&]’%l signal
SRDOthrough PCRO.

.,!+./\:*,::\?Q,Fj+)(,,,.~s~){,,:,,,~,,>:,+;
.$~,],,,,,4Ft.<:,e

This input is 5 V toler~%i$~

Serial Transmit ~f##DO is used for
transmitting dqp frh the serial transmit shift
register. STQ~S~&~,noutput when data is being
transmitte~! “$}.*..%:*~b,$$’~?\>;\\~\

.4.,,..>s:\
Port C’~fie default configuration following
rSset @ GPIO input PC5. men configured as
~q5, signal direction is controUed through PRRO.
~~~ signal can be configured as an ESSI signal
,~TDOthrough PCRO.

Waitstatedoesnot aff~:~@aI state.
,.. ,.,
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Signal/Connection Descriptions

Enhanced Synchronous Serial Intetiace 1 (ESSII)

ENHANCED SYNCHRONOUS SERIAL INTERFACE 1 (ESSII)

Table 1-13 Efianced Spchonous Serial hterface 1 (ESSI1) *,\*.,,

Signal
Name

Sclo

PDO

Type

hput
or
output

State Duringl

Reset stop

Disconnected

Signal Description

~~,t:~.,..
Serial Control &The ticti~~~$@YO is

Y

detertied by the selection d~j~$~er
Synchronous or Async@~us mode. For
Asyntionous mode@W~#@al wdl be used for
the receive clock I~l@,{q*tt-trigger input). For
Swctionous mq$,$:@s signal is used either for
Transmitter,,~:$u@mtor for Serial 1/0 Flag O.

if;.,,.>..s:,J>>.,,.,
~o~ D ~~adefault configuration following
rese~#~$@Rl@input PDO.Men configured as
P~O, ‘&*~d direction is contro~ed through the
~~$,,Directions Register (PRR1). The signal can be
~fii~red as an ESSI signal SC1Othrough the
Fort Control Register (PCR1).

This input is 5 V tolerant.

Serial Control l—The function of this signal is
determined by the selection of either
Synchronous or Asynchronous mode. For
Asyn&onous mode, tis signal is the receiver
frame sync 1/0. For Synchronous mode, this
signal is used either for Transmitter 2 output or
for Serial 1/0 Flag 1.

Port D l—The defadt configuration fo~owing
reset is GPIO input PD1. men configured as
PD1, signal direction is controlled through PRR1.
The signal can be configured as an ESSI signal
SC1l through PCR1.

This hput is 5 V tolerant.
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Signal/Connection Descriptions

Enhanced Synchronous Serial Intetiace 1 (ESSI1)

Table 1-13 Efianced Syncbonous Serial hterface 1 (ESSI1) (Continued)

Signal State Duringl Signal Description

Name
Type

Reset stop

SC12 hput/ hput Disconnected Serial Control Signal 2—SC12 is used for frame
output sync 1/0. SC12 is the frame sync for both the ,),;..

$.,,J
transmitter and receiver in Synchronous mod,@, ‘ri~
and for the transmitter ofly in Asynchrono@*t~~$?. .;r.\’?$:>..,~,.
mode. men configured as an output, ti~~?~a]

v
is the internally generated frame sync, : aW’
men configured as an tiput, tM:+:@~&eceives
an external frame sync signal foq~e tr%smitter
(and the receiver in Synchro~q~$p@ration).

.&.>~ :,.,!..,:,,,,\\\,:,
PD2 hput Port D 2—The default c&ration foUowing

or reset is GPIO input P*~~en configured as
output PD2, signal direc~qn&Fg&ntroUedthrough PRR1.

The signal can be’}@,&i~ed as an ESSI signal
SC12 throug~~CR1.’‘‘c~$,.,,,,.,’$s’:~:~:,~,.&
This ti~:~*&#V tolerant.

SCK1 hput/ hput Disconnected Serial~~ck—SCKl is a bidirectional ScWtt-
Output ,~igger input signal providing the serial bit rate

$,*‘~ock for the ESSI interface. The SCK1 is a clock
..... “~.,~put or output used by both the transmitter and~,,:$:::.::.:<\.x$\:,4:,},\ ,.$,“i.: receiver in Synchronous modes, or by the

~f.:~:~,.:,,-~ .
$~;k.: $% trmmitter in Asynchronous modes.~:~:t~p$.

,tyl.,}{+,.p,
‘??~? Although an external serial clock can bee:.*

“T,vp<33:;::: independent of and asynchronous to the DSP{:+:,.,, ::}!,.‘>:.. ~$~:,,.:s’.,*,,...).*\;p,\>. ... system clock, it must exceed the minimum clock~+,
y,. :$? cycle time of 6T (i.e., the system clock frequency*.,,,,,‘1{\:k,~,.,,:>,’~~?%$’.:: :$$ must beat least three times the external ESSI$:}:*...{*:,.>~-$) .!‘. clock frequency). The ESSI needs at least three

,!.$..!.$:, ,, ,..:}$~+ +- DSP phases inside each haMof the serial clock.,Jt,:~>,\’-‘J.’>~\?+~~.!\,:.,~,>
PD3

\&!,, \<,K*\~J,
%p.. ‘“ Port D 3—~e default configuration foflowing

,4:$,:*: “:$$‘“ reset is GPIO input PD3. men configured as
*,3 . Q’hput PD3, signal direction is controlled through PRR1.

~~,,?,<’*’,:,:!$:.!,.i,.,,:~ The signal can be configured as an ESSI signal“J\$Fr,,~\..,,. ~.,?,,\,?~:.;.+.:,,,:.,!> SCK1 through PCR1.
$.~p\t+\*i:.
$$

This input is 5 V tolerant.
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Signal/Connection Descriptions

Enhanced Synchronous Serial Interface 1 (ESSI1)

Table l-13 EAanced S~chronous Serial hterface l(ESSIl) (Continued)

Signal State Duringl Signal Description

Name
T~e -${.~~,~~>,..*<.Reset stop $4 {,>kx%,1>,,*,,,*,<

SRD1 hput/ hput Disconnected Serial Receive Data—SRDl receives:@’]&~&ta
output and transfers the data to the ESSIr~~i~~~fift

register. SRD1 is an input whe~~#~.~ .$s;being
‘.?$}j,\,,+~’~

received. ~,,>...}>,.,,.~’=*~.,%,
~fk., ‘t*;,...+8:,<,.

PD4 hput Port D &The defadt ca~ration following
or reset is GPIO input ~Wjwn configured as
output PD4, signal direc~x~$, ~dntro~ed through PRR1.

The signal can ~lw~red as an ESSI signal
SRD1 thro:LqP&kl.

*~f-.>.v><.!$i~..
This ~@tiF~9V tolerant!,.

STD1 hput/ hput Disconnected Seri$~jWransmit Data—STDl is used for
output .+as~tting data from the serial transmit shift

y t~e’@ster. STD1 is an output when data is being
,.$>::.,,r~ansmitted.

‘S’*,.?$p~.~$,.:,N,
PD5 hput

‘~.:$,,-
~:+ Port D &The default configuration following,,.:.:?

or ~+*. .. reset is GPIO input PD5. men configured as,;,!!<
output <.~vs.,‘..’>$,$,~t~,+, PD5, signal direction is controlled through PRR1.

},i}~,<;,,,,..:?,’t.1~,.,\.1,.,.y The signal can be configured as an ESSI signal~:$ ~’,~.,~$.,& %,> STD1 fiough PCR1.‘ ‘.,~,.~,.‘.:$ *,<*....:\:}J?*.>.+f{:~* .,,,;!:J....,::.,,4:,>:,<>.’-....~:~ This input is 5 V tolerant..’.\.?,,. .,.>,
,, ‘.y<..,

Note:
“:,$

1. Wait *t@*@s not affect signal state.
?\:%,,,
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Signal/Connection Descriptions

Serial Communication Intetiace (SCI)

SERIAL COMMUNICATION INTERFACE (SCI)

The Serial Communication interface (SCI) provides a fu~ duplex port for serial
communication to other DSPS, microprocessors, or peripherals such as modems. ,*!.‘*{,3,sg:.;y.~i<t~,~,., ~.*,;,,.!..~:.~,.

Table 1-14 Serial Communication hterface (SCI)
+>f/i\..~:,..:.Q,,S?f,,,,$:t.:,.6)>.,,,,$....~\

Signal
Name

RXD

PEO

TXD

PE1

State Duringl

stop

Disconnected

Discomected

~t$.,.>

Port E O—me defatit c4~&ation foUowing
reset is GPIO input PmJ@n configured as PEO,
signal direction is ,@A.~@ed through the SCI Port
Directions Regipte&~~RR). The signal can be
configured a%~,SC?signaI RXD through the SCI
Port Con~$P~:@ster (PCR).

.,,,...,,,.:J$,~..\. ,*,,, ~~$.-3Fk~’
This mM&&3s5 V tolerant.

&ri&Transmit Data—This signal transmits data
“~irn SCI transmit data register.
~..:::.~,’

Port E l—me defadt confi~ration foUowing
reset is GPIO input PE1. men configured as PE1,
signal direction is controlled through the SCI
PRR. The signal can be configured as an SCI
signal TXD through the SCI PCR.

This in~ut is 5 V tolerant.

Serial ~ock—This is the bidirectional Schmitt-
trigger input signal providing the input or output
clock used by the transmitter and/or the receiver.

Port E 2—The default confi~ration foflowing
reset is GPIO input PE2. men configured as PE2,
signal direction is controlled through the SCI
PRR. The signal can be configured as an SCI
signal SCLK through the SCI PCR.

This tiput is 5 V tolerant.

Note 1. Wait state does not affect si~al state.
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Signal/Connection Descriptions

TimerS

TIMERS

Threeidentical and independent tiers are implemented in the DSP56304. Each
timer can use internal or external clocking, and can interrupt the DSP56304,~& a
specified nmber of events (clocks), or can signal an external device afi~r:,~$~~”
counting a specific number of internal events.

*<:
.J\!\“$i\>,,,,,~.,
‘$~.........~.lh,

Signal
Name

rIoo

T~e

hput or
output

hput 01
output

State Duringl

Reset

hput

hput

stop

Disconnected

Discomected

1.,’. . . . ... . . ..,,,.

\’..\$ :.>,, ~
,,*, .-:

.,], ~’&,>:+!{”’
.,, ‘*,1.

Signal Q-ption
,?~~...~,\\$-,..,,,,::J?.*?&”,$.’*’

Timer OSchmitt*~~&%*’InputiOutput-When
Timer Ofunc~~s a%,&external event counter or in
MeasuremeR%.@&e,TIOOis used as input. When,,?\N!%.,.~?%:
Timer O~~~s ti Watchdog, Timer, or Pulse
Mod~$&:kode, ~00 is used as output.

‘‘i\,\,,,.

~&@efault mode after reset is GPIO input. This can
~~,chaged to output or configured as a Timer
~put/Output through the Timer OControl/Statis
Register (TCSRO).

This input is 5 V tolerant.

Timer 1 Schmitt-Trigger hpudOutput—When
Timer 1 functions as an external event counter or in
Measurement mode, ~01 is used as input. men
Timer 1 functions in Watchdog, Timer, or Pfie
Modtiation mode, TIO1 is used as output.

The default mode after reset is GPIO input. This can
be changed to output or configured as a Timer
hput/Output through the Timer 1 Control/Status
Register (TCSR1).

This input is 5 V tolerant.

Timer 2 Schmitt-Trigger InputiOutput-When
Ttier 2 functions as an external event counter or in
Measurement mode, TI02 is used as input. When
Timer 2 tictions in Watchdog, Timer, or Ptise
Moddation mode, TI02 is used as output.

The default mode after reset is GPIO input. This can
be changed to output or configured as a Timer
hput/Ou@ut through the Timer 2 Control/Statis
Register (TCSR2).

This input is 5 V tolermt.

Note: 1. Wait state does not affect si~al state.
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Signal/Connection Descriptions

OnCE/JTAG Intetiace

OnCE/JTAG INTERFACE

Table 1-16 OnCE/JTAG hterface

Signal Name Type
State During

Reset
Signal Description

&
TCK hput hput Test Clock—TCK is a test clock input signal u~@

to synchronize the ~AG test logic.
./i,,~,,:,) ~~‘**::.... ~.,*$’.,.+..,:::?J{SJv>*..$<\ “]:;

This input is 5 V tolerant. ~‘i!..~:.:J,. “:*J’.1..~t,,

TDI hput hput Test Data Input—TDI is a test da~~$~a~{mput
,,, ~,~.’,.,,.,,$.w

signal used for test instruction:+%$~la. TDI is
sampled on the rising edge of~~~%d has an
internal pull-up resistor. ,@.:,., “~},,,<<~~,\,~

‘~.;!;.?*:,$y
~s input is 5 V tole#~*~*

TDO output
4!**,~,;.,..;,$

Tri-stated Test Data Outpu~~O~ is a test data serial
output signalJ@ed @r test instruction and data.
TDO is tri-$~~able and is actively driven in the
shift-~ ~i s#ft-DR controller states. TDO
chang~/&~~e falling edge of TCK.

TMS hput hput ~st ,~o~e Select—~S is an input signal used
.;Q: sequence the test controller’s state machine.

\,,w:;~T%Sis sampled on the rising edge of TCK and
,,,:,..:,:: “Rasan internal pull-up resistor.,,,,.$-

,, .$,,:t,,,~ ~)f,
*$*,..!~’;}:*,,$~.Q<\:~ *.

,*,‘yJ:,{&**’
,<:y,,<,,,~&j>:~.,. This input is 5 V tolerant.

TRST hput Test Reset—TRST is an active-low Sc~tt-
trigger input signal used to asynchronously
initialize the test controller. TRST has an internal
pull-up resistor. TRST must be asserted after
power up.,..

.:,i,$,$’~,L,,t,.N\~*,:‘ “,$i:.‘~t!, *I.?.,,,* This input is 5 V tolerant.~:~..$!*
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Signal/Connection Descriptions

OnCHJTAG Intetiace

Table 1-16 hCE/JTAG kterface (Continued)

Signal Name Type
State During

Reset
Signal Description *,\

*’:(1,,.’.:,,4.. ..
m hput/ hput Debug Event—m is an open-drain, ~~+~$$’”

output bidirectional, active-low signal provid%~~a
input, a means of entering the Deb~~~@de of
operation from an external co~’@&ie8ntroUer,
and, as an output, a means of*~ledgtig that
the chip has entered the Dgb~gt~ode. This signal,
when asserted as an inp~~~~auses the DSP56300
core to finish the c~~ehk~#tiuction being
executed, save thqM,pction pipeke
information, en@,,*Y$Oebug mode, and wait for:!:L
commands Q.$e @tered from the debug serial,> y$<
input be: w~ignal is asserted as an output for
three cl$~+@Ples when the chip enters the Debug
mo~’~’~~sult of a debug request or as a result
o&.me@g a breakpoint condition. The DE has an‘!<$,

‘ti%mal pfi-up resistor.,,<,,,.,\t.t,‘..!..,,?.:%l

,,,,.>~: ‘k is not a standard part of the JTAG Test
“a’’”’’’’”Access Port (TAP) Controller. me signal connectsi}~.-.W

.:$$ directly to the ~CE module to initiate Debug,.}’3~1.~:,~.+.~,., mode directly or to provide a direct external~.,k~,,a.?>\\&\\
. ,~a.,. ,.: indication that the chip has entered the Debug*.5.,*’*.:-$;?,,....’.f:~,:’...,,<: , ,* mode. M other interface with the OnCE module

..+;*,,,;.,i’> “
‘<~%):*3~\$:$ must occur through the JTAG port.
+’){.-t(li,‘:~..~~:.::.lit.,~:.~:.,+,,>,.!.l.,:,.:.;i~.‘~\.)$\..,~{\.:\....~>s,ii,.,.>,:$ This input is 5 V tolerant.

,,.,.;;.~,.‘.~~,.,$.~
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SECTION 2

,:i<..,.
.,<;+~”:)$,:.:,},

~e i:, .**

The DSP56304 is fabricated in high density CMOS y$~X$wsistor-Transistor
Logic (TTL) compatible inputs and outputs. The ~Wb4 specifications are
pretiary and are from design sirndations, ~*.@Wj not be tily tested or
guaranteed at this early stage of the producti@. c~cle. Ffialized specifications*.*@.dc<-
will be published after full characterizati~~d device qualifications are,,,..,.,
complete. ‘:.?:,,:*~,~,,,.,:$.::ls.,>.., .,,,..‘~f,,..’.,~.t**t.;y,,,, ,*:?,+~\>*~~,<J~:!y.,~.i<~)i,.:.:~.l.:>,,~:,:,.:,:!~

MAXIMUMRATINGS 8:..(/.:..~.,,,.$.,,,J.,.~,..!s,.
,,,. ‘.!

~ . k::,4:.’ .:*\ .,.,>.
,:$i.?,’‘!il. ,!f:>~’$

,,~~~’tievice contains circuitry protecting

,.. ‘+$~~nst damage due to high static voltage or
x “*electrical fields; however, normal precautions

should be taken to avoid exceeding maximum
voltage ratings. Reliability is enhanced if
unused inputs are tied to an appropriate logic

*’;
~,&>:>..,;**, voltage level (e.g., either GND or Vcc).
.+<\$\~i\,~:$4’$~

Note: k the calculation of timing requirements, adding a maximum value of one
specification to a minimum value of another specification does not yield a
reasonable sum. A maximum specification is calctiated using a worst case
variation of process parameter values in one direction. The minimum
specification is calculated using the worst case for the same parameters in
the opposite direction. Therefore, a “maximum” value for a specification
will never occur in the same device that has a “minimum” value for
another specification; adding a maximum to a minirnu represents a
condition that can never exist.
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Specifications

Thermal Characteristics

Table 2-1 Maxirnurn Ratings

Ratingl Symbol Vduel’2 Unit

Supply Voltage v~~ –0.3 to +4.0 v ,*!.‘*{,3,

All input voltages excludkg”5 V tolerant”
sg:.;y.~i<t~,

VW GND – 0.3 to VCC+ 0,3 v ,(,.~,.~,:,.. ~,i,! ,,,:>f~
inputs3

,> ... .$‘+:>,,.,,<~a’, “$,*..,..,,,,iY
All”5 V tolerant” input voltages3 v~~ GND – 0.3 to VCC+ 3.95 v<: $:::J$%p

Current drain per pin excluding VCCand GND I 10 ,,J&<,,,i’ ‘“”

@crating temperature range T, –40 to +100 , ~$:,O@

Storage temperature
:.>,..

T~~G –55 to +150 * :’” ~ ‘c‘i$ip’:7\>,:;

Note 1. GND = OV, VCC= 3.3 V * 0.3 V, T, = 40°C to +1OO”C,CL = 50 pF + 2TTL Lo,#’&$‘S’i
2. Absolute maximum ratings are stress ratings ordy, and functional operatio*~~$@’&tiu is

not guaranteed. Stress beyond the maximum rating may affect device re~~w or cause
permanentdamageto the device. ),:,~,:,:<’::.?:~,

3. CAUTIONMl”5 V Tolerant” input voltages cannot be more ti~~~~%’~eater than the
supply voltage; this restriction applies to “power on”, as weU as $@~normal operation. h
any case, the input voltages can not be more than 5.75 V.”5 ~~JpT&$&t”inputs are inputs that
tolerate 5 V. *>\.:+,,“~::,~ ,,,,

.,~,$*\. ,x-

~1?:..:,, ~~$~.,\<,> \ *
/:< \l’

+:$~.,. .! ,. ~. ,,,‘$*....,,,.<+’

THERMAL CHARACTERISTICS
.,,.,,..,..,,.,,~~:~%~~~
‘e’],.,,..\*.p...$>

Table 2-2 The#a*t~haracteristics.,~J..... .1*$.\~,.J.iJ,,\.+i$J:.
.,~$~* .<,>,,,

Characteristic ,,$,,:$~$~bol
TQFP PBGA3 PBGA4
Value Unit

$’):,+~:,~>,:..,*?,~ Value Value.’:<,\.:,)~.i,s.

Jwction-to-ambient thermal re$s?s;’
\

~R9JAor 9JA 55.7 57 28 ‘c/w:i}
‘:$:.:!,:>.

Junction-to-case thermal re~$t~ce &JC ‘r ‘JC 11.4 15 — ‘c/w
S(*M“vt*,,,s$’

Thermal characterizatio$t~t~ameter Y~ 6.8 8,,~$t’
— ‘c/w

Note:
‘**,~.:

1. Juncti~~~@bient thermal resistance is based on measurements on a horizontal single-sided
prQ%;&rcuit boardper SEMIG38-87 in natural convection.(SEM is Semiconductor Equipment
a~~~terials kternational, 805 East Middlefield Rd., Mountain View, CA 94043, (415) 964-5111)

2.?,.’~~&on-to-case thermal resistance is based on measurements using a cold plate per SE~ G30-
‘~” ~$ with the exception that the cold plate temperature is used for the case temperature.

~‘~ese are simulated values; testing is not complete. See note 1 for test board conditions.
,++*A@..<?

“’’j$~~ These are simtiated values; testing is not complete. The test board has two, 2-ounce signal kyers,:.,,.,,.)\~‘...~....\*Q\::,,,+,J.*, and two l-ounce sofid ground planes internal to the test board.
‘:s;>,
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Specifications

DC Electrical Characteristics

DC ELECTRICAL CHARACTERISTICS

Table 2-3 DC Electrical Characteristics ,:!$,
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Specifications

AC Electrical Characteristics

Table 2-3 DC Electrical Characteristicsb (Continued)

Characteristics Symbol Min Typ Max Unit

Jote: 1. Refers to MODA/IRQA, MODB/~QB, MODC/~QC, and MODD/IRQD pins
2. power Consumption Considerations on page H provides a formtia to compute the

estimated current requirements in Normal mode. h order to obtain these results, au inputs must
be terminated (i.e., not allowed to float). Measurements are based on synthetic intensive DSP
benchmarks (see Appendix A). me power consumption numbers in this specification are 90,~$~
of the measmed restits of this benchmark. ~s reflects typical DSP appticatiom. Typical tit~$~’,
supply current is measured with Vcc = 3.0 V at TJ = 100”C.Maximum inte~ supply cur~~~% ,J$
measured with Vcc = 3.6 Vat TJ = 10VC.

,.. .-;y$,,“.?:+*
,~+‘?.

3. h order to obtain tiese results, all inputs must be terminated (i.e., not aUowed to float~PE&2&d
.>/J,*

XTAL signals are disabled during Stop state. ?+P$<>$*%;*,,,<J Q’>
4. h order to obtain these resdts, au inputs, which are not disconnected at Stop ~&’~@,*&ustbe

terminated (i.e., not aUowed to float). .&:\>,t.~,+.,,~.:,

5. Periodically sampled and not 100Y. tested
*3V .,,,,*:!.*;,,,1!,~“:$1:,a,.\.\>\,\lii

6. Vcc = 3.3 V* 0.3 V; TJ = 40°C to +100 ‘C, CL = 50 pF + 2 ~ Loads
..~,g$.

.$xJj ~~~
7. This characteristic does not apply to XTAL and PCAP.

.? J,.~.$..<\l\\..R!>\,..:$:
8. Dritig EXTAL to the extreme values for VH (0.8 Vcc) or Vmx (~#*@~may cause increased DC

current. To achieve the lowest current, maintain the *q4~@&bve 0.9 Vcc and the
maximum VILXbelow 0.1 Vcc. “1::,<,>.:, ,.-,,,:~,

,.,-,$,, “

,,,,:+.+.?
,l+.l,l’.i

The timing waveforms shown in+~&$C electrical characteristics section are
tested with a VIL maximum q&.&~~@mda Vm minimum of 2.4 V for dl pins
except EXTAL, which is tes&&kg the input levels shown in Note 6 of the

t+a...:<*.‘.
previous table. AC tiq:,-tilcations, which are referenced to a device input
signal, are measured ti;~~@tiction with respect to the 50% point of the respective
input signa~s tran@~o&,~~SP56304 output levels are measured with the
production testA@e VOL and VOH reference levels set at 0.8 V and 2.0 V,
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Specifications

Internal Clocks

Table 2-4 kternal Clocks, CLKOUT

Expression’ 2
Characteristics S~bol *,\x...,

Min Typ ~ti:@p
,.

,..’;,,:,:i(.i~!,?
hternal operation frequency and f — Ef/2 .,.,.y“:.X<—.$*,.s*),..
CLKOUT with PLL disabled >*$*.:.v$~:..‘“‘>:,i,> ~,:,.:~:,.’

“$..,>,
hternal clock and CLKOUT high

~~~,i.....,,,.”.,,+..:/..,.,.>i>*.~~>,,.~.>,,.;,:.
period TH — ~~c z~,,’ _

. With PLL disabled
~$.t,.,,.“t$h~,~;..,.*>,*:,

‘~.l’i,,,,:,.N}\i,,.~~’.,\\,\x.
. With PLL enabled and 0.49 x ETC X <,.~k:$’:’ — 0.51 x ETC X

MF<4 PDF X DF~)$ ‘$k?:’h* PDF X DF/
y;$,v ‘“~ MF

“’:*,.,,
● With PLL enabled and o:$’x~Fc x — 0.53 x ETC X

MF>4 4{$~@@DF/ PDF X DF/
*i. “~$ MF MF.$~~,,,. .\

hternal clock and CLKOUT low
,,$t\$.s,,,, ‘:::.

period ,,,,~:~&2 – ET= —

s With PLL disabled 1,,.>, . ..s>$ii’..J,
>*:?

● With PLL enabled and ~;{,, 0.49 x ETC X — 0.51 x ETC X

MFS4 i.~, “t}$ PDF X DF/ PDF X DF/~!,:+,\,,r,\$:.-,,~!,,\,,\,,....,.,,+,..,+>~.\>$,/:::’* MF m;.,. ,~\*N.$. . ‘
. With PLL enab~$~~~t” 0.47 x ETC X — 0.53 x ETC X

MF>4 .,,,‘**fJ.‘!*.,-,.$., PDF X DF/ PDF X DF/>\.,t:;:a,.?,?l MF*$,rx$$*~,x\,:Y MF
,,:

hternal cloc$@-@~KOUT cycle tie Tc — ETC X PDF X —

with PLL,,,w~Rd DF/MF
.:!$’: .

hte~~j c~?~ and CLKOUT cycle tie Tc — 2 x ETC —

ti~w disabled
....*.,. Jh $.
&Wction cycle tie ICYC — Tc —

Note 1. DF = Division Factor
Ef = External frequency
ETC = External clock cycle
MF = Mtitipfication Factor
PDF = Predivision Factor
Tc = internal clock cycle

2, See the PLL and Clock Generation section in the DSP56300 Fami/y Manual for a
detafied discussion of the PLL.

Preliminary Data
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External Clock Operation

EXTERNAL CLOCK OPERATION
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Specifications

External Clock Operation

v,~c

EXTAL
‘i

v,~c

CLKOUT With
PLL Disabled —

CLKOUT With
PLL Enabled —

o6a

Note: The

~.,-
.,>t.~i?. “’

, ,1..s.. 66 MHz 80 MHz
40. CharacteX~@ Symbol

,.,.. .,,, .... ,
... ,,..‘~.!<, Min Max~..~...+,..! Min Max

1 Frequency of EXT&~@~AL Pin Frequency) Ef o 66.0 0 80.0
me rise md fdf~$&~ of the external clock
shotid be ,$,~&@firnurn.

~ clo& ~m{$~~l, 2

ONIt~~}@PLL disabled (46.7Y0-53.3Y~ ETH 7.08 ns - 5.84 ns ~
‘~?,%~~uty cycle6)X.,?*~.,~.. ,,

:, .,*, . With PLL enabled (42.5~0–57.5Y0dutys. ;h.:+\$~ 6.44 ns 157.0us 5.31ns 157.0ps
‘?j\\**, .*’.,&,,,...;,! ,,><1.1,,(, cycle6)

-
~’ ‘Clock input 10W1’2
.~!, s With PLL disabled (46.770–53.370 ETL 7.08 ns ~ 5.84 m ~

duty cycle6)

● With PLL enabled (42.5Y0–57.5Y0duty 6.44 ns 157.0KS 5.31ns 157.0us
cycle6)

4 Clock cycle tirne2
. With PLL disabled ETC 30.3 m ~ 25.0 ns w

* With PLL enabled 15.15 ns 273.1 ~S 12.50 ns 273.1 KS

5 CLKOUT change from EXTAL fa~ with PLL 4.3 ns 11.0 ns 4.3 ns 11.0 ns
disabled

Preliminary Data
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Specifications

Phase Lock Loop (PLL) Characteristics

TabIe 2-5 Clock Operation (Contiued)

No. Characteristics

6 CLKOUT from EXTAL with PLL enabled3r5
a. MF=l, PDF=l, Ef>15~z
b. MF = 2 or 4, PDF = 1, Ef >15 MHz, or,

MF<4, pDF#l, Ef/pDF>15Mfi

7 hstruction cycle time= ICYC = TC4
(See Table 2-4.) (46.7Y~-53.3Y0 duty cycle)

s With PLL disabled

“ With PLL enabled

Note: 1. Measured at 507. of the input transition

Symbol
66 MHz 80 MHz

Min

0.0 m
0.0 ns

30.3 ns

15.15 ns
,-,,~~,

2. Themaximum value for P~L enabled is given for
,:ii::1

minimum Vco and-m MF.
3. PeriodicaUy sampled and not 100% tested ,.:.:.:?3..“:*J:~.. ~’..$t..‘-i:
4. me maximum v~lue for PLL enabled is given for mm V~@L$~\#aximum DF.
5. The skew is not guaranteed for any other MF value. .~~.>,.,,.,,:..&.,
6. me indicated duty cycle is for the specified maximum frq,g$ency:~orwhich a part is rated. me

minimum clock high or low time required for correctio~~~e~tion, however, rematis the same at
lower operating frequencies; therefore, when a lowe~$~$j~equency is used, the si~d symmetry
may vary from the specified duty cycle as long as.xwum high time and low time
requirements are met. ~~-~,.,‘“=0,<.

,?2,.-....

Note: CpCApis the value of the PLL capacitor (comected between the PCAP pin md VCCP).me
recommended value in pF for CPCAPcan be computed from one of tie fo~owing equations:

(500 x MF) -150, for MF <4, or

690 x MF, for MF >4.

Preliminary Data
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Specifications

Reset, Stop, Mode Select, and Interrupt ~ming

RESET, STOP, MODE SELECT, AND INTERRUPT TIM!NG

Table 2-7 Reset, Stop, Mode Select, and hterrupt Timing6

66 MHz
Characteristics Expression

Min

—

No.

8

9

10

]elay from ~SET assertion to all
)ins at reset value3

ns

?equired ~SET duration4
● Power on, external clock

generator, PLL disabled
jO x ETC

1000 x ETC

ns

ms

ms

ms

ns

ns

. Power on, external clock
generator, PLL enabled

● Power on, internal osc~ator

● During STOP, XTAL
disabled (PCTL Bit 16 = O)

—

● During STOP, XTAL enabled
(PCTL Bit 16 = 1) ~,?~:.$7

—

● During normal operation ~<s

Delay from asynchronous *
reassertion to first extem~-
oumut (internal reset #Q@s$ertion)5

—

—
66 MHz:
3.25 X TC + 2.1
80 MHz:
3.25X Tc + 2.1

m

ns

ns

ns

ns

m

42.6

66MHz:
20.25 Tc + Il.
80 MHz:
20.25 Tc + 9.$

318.0

—

—

263.1
.,.

~t:d~”,,-.2.+
}*..

‘-,e

Synchronous reset setup time from
~SET reassertion to CLKOUT
Transition 1

@ Minimum 7.49.0

—

—

12.5

—

258.1

—

● Maximum Tc 15.2

41.6

Synchronous reset reasserted, delay
time from the CLKOUT Transition 1
to the first external address output

● Minimum 50.0

—

30.0

3.25 xTC+1 ns

ns

ns

● Maximum

Mode select setup time

20.25Tc + 5. 312.0

30.013

Preliminary Data
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

Table 2-7 Reset, Stop, Mode Select, mdkterrupt Ttitig6(Contiued)

Preliminary Data
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Specifications

Reset, Stop, Mode Select, and Interrupt Wining

Table 2-7 Reset, Stop, Mode Select, mdhterrupt Ttig6(Contiued)
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Specifications

Reset, Stop, Mode Select, and Interrupt Wining

Table 2-7 Reset, Stop, Mode Select, and hterrupt Ttiing6 (Contiued)

No.

23

24

25

Characteristics

synchronous kterrupt delay time
rom the CLKOUT Transition 2 to the
irst external address output valid
:aused by the first instruction fetch
Lftercoming out of Wait Processing
,tate

● Minimum

● Maximum

luration for ~QA assertion to
ecover from Stop state

lelay from ~QA assertion to fet& of
irst instruction (when exitingStop)z’3

. PLL is not active during Stop
(PCTL Bit 17 = O)and Stop
delay is enabled
(OMR Bit 6 = O)

● PLL is not active during Stop
(PCTL Bit 17 = O)and Stop
delay is not enabled (OMR Bit
6=1)

Juration of level sensitiv~w
issertion to ensure kt*kd&mice
‘when exiting stOP):2{iifi:.)

● PLL is noti~c~ during Stop
(PCT~~~t lR* O)and Stop
del~;%~~bled
(@@~t 6 = O)

.
. PLL is active during Stop

(PCTL Bit 17 = 1) (implies no
Stop delay)

Expression

9.25 x Tc + 1.0

24.75 XT= + 5.0

PLC X ETc X

PDF + (128K -
PLC/2) X Tc

PLC X ETC X

PDF + (20.5 I
0.5) x TC

5.5 x TC

66 MHz

Min

141.0

—

9.0

64.1

62.1

83.4

80 MHz

Min

1.6

290.6
ns

96.9

52.8

51.2

68.8

Max

52.8

51.2
ms

109.4

—

—

—

ms

ns

ms

rns

ns

Prelimina~ Data
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

Table 2-7 Reset, Stop, Mode Select, and hterrupt Tirning6 (Continued)

66 MHz 80 MHz
No. Characteristics Expression ,Qnit

Min Max Min Ma~<$+3,
. .

27 hterrupt Requests Rate
, ,*&a.~

%‘:$.‘*$.8“,?l.,l..:<,~,,.,.
● W08, ESSI, SCI, Timer 12TC — 181.8 — ,$:‘;%4*.0 ns, .:,,:$..;,y,

e DMA 8TC — 121.2 ~$$; $foo.o ns
.::J?.:;1,‘.....$.,,.~~——

● ~Q, NM (edge trigger) 8TC — 121.2 ‘2i,.,,‘% “ 100.0 m+;<J~,,>,Xi.i. ‘$!8
● ~, ~ (level trigger) 12TC — .l’$&j$ ,— 150.0 ns

,.J,+,
28 D~ Requests Rate

.t, ..*~*,?k,,:,~’:,i+,

● Data read from HI08, ESSI, 6T~ -$’i? +$$$0.9 – 75.0 m,.;..:/*<.l\$.‘:,’,
SCI

k 2.<?
-J,,,.,,,,....\,.lP> ...

. Data write to HI08, ESSI, SCI
.’:~:,/$!,~$.3.

~c !:3,,,:”; “ — 106.1 — 87.5 m
?\t, ‘~+?.!

c Timer 2Tg::,’5,tN‘— 30.3 — 25.0 ns
.tl\,i+\,

. ~, ~ (edge trigger) ,,?$~3Tc* — 45.5 — 37.5 ns
.},>,.,— —

29 Delay from IRQA, RQB, IRQC, f:2~x Tc + 2.0 66.0 — 55.1 — ns
IRQD, NM assertion to external .$.,;<‘,:;.~;.;Jt,,~,,t,]~’

memory (DMA source) access addrd’%;‘:~~’
out valid **$,,,,,

Note: 1. Men using fast intermp#&~,d RQ~ ~, ~, and RQD are defined as level-sensitive,
timings 19 through 2~}@~y to prevent mdtiple intemupt service. To avoid these timing
restrictions, the d@#&d Edge-tiiggered mode is recommended when using fast interrupts.
Long interrupt~#&@maded when using Level-sensitive mode.

,*!,.,s;.,‘.,}>

Preliminary Data
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Specifications

Reset, Stop, Mode Select, and Interrupt ~ming

Table 2-7 Reset, Stop, Mode Select, and hterrupt Ttig6 (Continued)

66 MHz
No.

80 MHz
Characteristics Expression Unit

Min Max Min Max

2. This timing depends on several settings:

For PLL disable, using internal oscillator (PLL Control Register (PCTL) Bit 16= O)and oscflato: $;
disabled during Stop (PCTL Bit 17 = O), a stabitiation delay is required to assure the oscdla~~~~~
stable before executing programs. h that case, resetig thestop delay(OMRBit6 = 0) w~.s~,$,~~+:~
provide the proper delay. me it is possible to set 0~ Bit 6 = 1, it is not recornmende$~$! “
these specifications do not guarantee timings for that case.

,~;$t~.-t:’..,$X.\.‘.ihl,
:.!...$1:,:1:,:>,

{., ‘??.\+,.$ ..,.?v,~
For PLL disable, using internal oscillator (PCTL Bit 16= O)and osc~ator enab~~:~~fig Stop
(PCTL Bit 17=1), no stabilization delay is required and recovery time wfi be -al (OMR Bit 6
setting is ignored).

,>t:}y}e:x’,,,+......
~..?*.

~,,?+$:t,, .

For PLL disable, using external clock (PCTL Bit 16= 1), no stabti~@#~e~~y is required and
recovery time will be defined by the PCTL Bit 17 and OMR Bit 6,s~@$s.

,\:ty,,.\,$~,:;>tt:-::.
‘?,\.<i

For PLL enable, if PCTL Bit 17 is O,the PLL is shutdown dy~in~~op. Recovertig from Stop
requires the PLL to get locked. The PLL lock procedure d.@Qon, PLL Lock Cycles (PLC), maybe
in the range of Oto 1000 cycles. This procedure occurs$,$’whel with the stop delay counter, and
stop recovery will end when the last of these two eti@$Scurs. The stop delay counter completes
count or PLL lock procedure completion.

~~:i,..,..,,, ,$,~~!:{,y. -,., ,,..
..:,3,*

PLC value for PLL disable is O.
.,!,,.!,*~

,:j:~‘.>.’!:4... .,,:):.,:,..,
The maximum value for ETC is 4096 J+& MF) divided by the desired intemd frequency
(i.e., for 66 MHz it is 4096/66 M~3;~,~Z~). During the stabiEzation period, TC, T~, and TL wi~
not be constant, and their widti~~~,#’~, so timing may vary as well.t,i.t..~...,):$.,, *\-.,$

3. Periodically sampled and,n~~w% ‘tested
‘.,s,.

4. For an external clock gpr~~, MSET duration is measured during the time in wtich RESET is
.::!—

asserted, Vcc is val& ‘~,~j~e EXTAL input is active and vafid.
,.’t~,‘?,:.:,:,,,,

$~. ‘:
For internal o@?~$BR)’m duration is measured during the time in which RESET is asserted

&and Vcc is va~l&,&e specified timing reflects the c~stal oscillator stabtiation time after power-., *?J‘
up. This *her 1s affected both by the specifications of the crystal and other components
comecf~~~$$he oscillator and reflects worst case conditions.

,,..........\,,~~.i.,,., , J\.x:$~t
,w~e Vcc is valid, but the other “required RESET duration” conditions (as specified above)

,,. hq~hot been yet met, the device circuitry WU be in an uninitiated state that can result in
~“ @ficant power consumption and heat-up. Designs should minimize this state to the shortest
‘>*’~ossible duration.,,’rl~l~~.:\\<.,,C.$...:,\~~~t.t,.t:‘i,.,,, ..

w${~$~. If PLL does not lose lock
‘$: 6. Vcc = 3.3 V ~ 0.3 V; TJ = 40”C to +1 OO”C,CL = 50 pF + 2 TTL Loads

7. WS = number of wait states (measured in clock cycles, number of Tc)
8. Use expression to compute maximum value.

Preliminary Data
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Reset, Stop, Mode Select, and Interrupt ~ming
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

*o_A17 ~

(( Execution/FetchT

m

m

—_
IRQA, IRQB,
IRQC, lR~

NMI

General
Purpose

1/0

IRQA,
IRQB,
IRQC,
lR~

NMI
AA0462

Preliminary Data
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

CLKOUT

v,~

AA0465

— —
IRQA, IRQB,
m, m,

4 w

/
First Instruction Fetch

AA0466

Figure 2-9 Recove~ from Stop State Using IRQA

Preliminary Data
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Specifications

Reset, Stop, Mode Select, and Interrupt ~ming

IRQA

Memory Access (DMA Source) Wining

Preliminary Data
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Specifications

External Memory Interface (Port A)

EXTERNAL MEMORY INTERFACE (PORT A)

Table 2-8 SW Read and Write Accesses
~

[nit

ns

ns

ns

66 MHz
Spbol Expression ~Characteristics

Min

tRc,twcAddress valid and
AA assertion pulse
width

WS+l)XTC–4.0
1< WS<3]

WS+2)XTC–4.0
4SWS57]

—

—

—

—

—

—

,WS + 3) x Tc – 4.0
ws >81

Address and AA
slid to WR

ns

ns

ns

ns

tAs
—

—

—

—

—

0.1

5.4

11.6

ssertion

$.25 X Tc -4.0

[Ws > 4]

14.8

21.0

39.8

1.5 X TC–4.5
[Ws=1]

ns

ns

ns

—

—

—

—

—

—

—

—

—

—

WS x Tc -4.0
[2< WS<3]

(WS - 0.5)x Tc -4.0
[Ws24]

y~.reassertion to
r~~ress not valid

66 MHz:
0.25 X Tc – 3.8
[1<WS<3]

ns

ns

ns

ns

—

—

—

—

80 MHz:
0.25 X Tc – 3.0
[1< WS<3]

0.0

11.6

24.1

1.25 X Tc – 4.0
[4< WS<7]

2.25 X Tc – 4.0
[WS > 8]

Preliminary Data
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Specifications

External Memo~ Intedace (Port A)

\
Table 2-8 SRAM Read and Write Accesses (Continued)

F 66 MHz 80 MHz
No ! Characteristics

Min Min

—

—

Address and AA
valid to input data
valid

t~, tAc 66 MHz:
(WS + 0.75) x Tc - 10.(
[Ws21]

—

—
80 MHz
(WS + 0.75) x Tc -9.5
[Ws21]

tOE 66 MHz
WS + 0.25) X TC- 10.(
[Ws21]

~ assertion to
input data valid

105

106

—

—

~ reassertion to
data not valid (data
hold time)

Address valid to ~
reassertion

107

108

17.9

—

6.1

—

0.1

11.8

24.3

—

—

—

Data valid to ~
reassertion (data
;etip time)

7.5

—

ns

ns

—

—

—

—

—

—

0.1

—

15.2

30.4

ns

m

ns

ns

—

—

—

—

80 MHz:
0.25 X Tc – 3.0
[1 SWS<3]

1.25 X Tc – 3.7
[4< WS57]

Preliminary Data
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External Memory Intefiace (Poti A)

Table 2-8 SWM Read and Write Accesses (Contiued)
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Specifications

External Memo~ Interface(Port A)

Table 2-8 SW Read and Write Accesses (Continued)

No.

117

Jote:

Characteristics Symbol Expression

RD reassertion to
address not valid

0.25X Tc– 3.0
[1< WS<3]

1.25 X TC– 3.0
[4< WS<7]

2.25 X Tc– 3.0
I[ws>8j

1. WS is the number of wait states specified in the BCR,

66 MHz

=
0.7 —

15.9 —

31.0 —

I

80 MHz

Preliminary Data
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Specifications

External MemoW lntetiace (Port A)

n

Figure 2-14h$Q#~ Write Access

.“,,, . .,,

,., \,\<. ,~-,~

>,:,i~. ‘*\),
~,‘~~:s.+$”.. 50 MHz1 66 MHz 80 MHz

No. Characteristics \s*.*@P r Expression Unit
. ..-i:...,’.,,,);‘+,! Min Max Min Max Min Max,... ..,:,* ‘U:,b

118 BCLK high$@ ~ ~q~ (WS + 1)x TC 20.0 — 15.1 — 12.5 — ns
BCLK ~~~w,.~

(CYC1$*$F

119 BCf~#gh t-~ 50 MHz: 0.5X Tc– 5.5 4.5 — ns
,,,f&e

66 MHz: 0.5X Tc– 4.8 2.8 —,:: ,~c),*, ns
‘*.*~~>,,$, 80 MHz 0.5X Tc– 4.2 1.5 — ns

~?*.,>‘!,. ‘.

gy ‘BCLK low time t~~ 50 MHz and 66 MHz
(WS + 0.5) X Tc -2.5 7.5 – 5.1 — ns

80 MHz:
(WS + 0.5) X Tc -2.3 4.0 — ns

121 BCLK high to tmQv (WS + 1) x Tc – 7.5 — 12.5 — 7.7 — 5.0 ns
input data
valid

122 RD assertion to tGLQv WS+l)XTc–7.5 — 12.5 — 7.7 — 5.0 m
input data
valid

Preliminary Data
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Specifications

External Memory Intetiace (Port A)

Table 2-9 SSW Read and Write Access (Continued)

No.

123

124

125

126

127

1

128

129

130

A
{ote:

Characteristics

RD reassertion
to input data
nvalid

4ddress and
4A setip time
:0 clock high

NR setup time
io clock high

Data out setup
time to clock -
high

BCLK high to
~ddress ~nd
AA invalid
~hold time)

BCLK high to
~deassertion
hold time)

3CLK high to
nput data
nvalid (data
~old time)

3CLK high to
)utput data
nvalid (data
~old time)

50 MHz1 66 MHz
Symbol Expressionz

Min Max Min Max

‘GHQX 0.0 — 0.0 —

tA~ 0.5 x TC – 4.0 6.0 — 3.6 —

-.

:s~ 0;5 x TC – 4.o 6.0 — 3.6 —

I

*

80 MHz
Unil

Min Max

0.0 — ns

+

2.8 — ~

5.3 — ns

*

0.0 — ns

5.3 — ns

BCLK high to ,.~,~..,,.
flata high ~~$:$(
~mpedangq..~~ “.,,~. .},,,,,,,

\
1. ,lQS@&vailable SSWM, the DSP56304 can be run at 50 MHz with zero wait states.
2@.+ ~~5@the number of wait states specified h the BCR.
<,, ..,.

Preliminary Data
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Specifications

External Memo~ Intetiace (Port A)

-

Wn I

RD
‘1

d
DO–D23

Data
out 7-

AA0471

Figure 2-15 SSRAM Wtite Access

Preliminary Data
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Specifications

External Memo~ Interface (Port A)

DRAM Type Note: This figure should be use for primary selection.

(t~*~ ns) For exact and detailed timings see the

A following tables.

100

80

70

60
40 80 100

M0472

Guide

,$j$$

❑
,,,+. \~$~;::?\ ,

1 Wait States $~ ,&&.W&t States..,$t$~i+,~.i~~,

.D

‘“.:K);$t~,*~>
2 Wait States $4 Wait States

Figure 2-16 DRAM Page U&,Wait States Selection
$’?*,

~@e Wait State (Low-Power Applications)lz 273Table 2-1o DWM Page Mode T~.gs,+~,
:.~!i..!.* “

.?J):],;,..‘.stl-.‘~-{!;’*..,~~,f>+.>,.~:~.?,,...~,,, 20 MHz6 30 MHz6
No. Characteristics ~,$,pol Expression Unit

.:...<,.::*.*X{.:,:l?,,‘{l>,.,. Min Max Min Max,+: ,:

131 Page mode cycle tiqf’?’”~~: “ tpc 1.25 X Tc 62.5 — 41.7 — ns

132 CAS assertionto 4#~~$afd tCAC TC-7.5 — 42.5 — 25.8 ns

(read) ,, t,..*,31

133 Column ad4&&@Salidto
I

t~ 1.5 x Tc– 7.5 — 67.5 — 42.5 ns

data va~~~@d)
—.

tow 0.0 — 0.0 — ns

t~H 0.75 x Tc– 4.0 33.5 — 21.0 — ns

138 Previous CAS reassertion t~cp 2x TC–4.0 96.0 — 62.7 — ns
to MS reassertion

137 CAS assertion pulse widti tcAs 0.75 x Tc – 4.0 33.5 — 21.0 — ns

Preliminary Data
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Specifications

External Memory Interface (Pofi A)

Table 2-10 DW Page Mode Timings, One Wait State (Low-Power Applications)l’ 2)3

Spbol Expression

tc~

1.75 X TC– 6.0

30 MHz6
CharacteristicsNo.

138

139

Min Min

Last CAS reassertion to
RAS deassertion4

o BRW[l:O] = 00 ns81.5

156.53.25 X TC – 6.0● BRW[l:O] = 01 ns

4.25 X TC– 6.0● BRW[l:O] = 10 135.5 ns

6.25 X Tc – 6.0● BRW[l:O] = 11

CAS reassertion pulse
width

202.1 ns

12.7‘21.0 ns—

Column address valid to
CAS assertion

140 21.0 12.7 ns— —

CAS assertion to column
address not valid

141 33.5 21.0 ns— —

Last colum address valid
to RAS reassertion

142 96.0 62.7 ns—

—

—

—

—

—

33.7 21.2 ns143

144 8.8 4.6 ns

145

+

twcH 0.5 XT= – 4.2

t~ 1.5 X TC–4.5

tR~ 1.75 x Tc – 4.3

20.8 12.5 ns— —

146 70.5 45.5 ns— —
.,>~~_
~~~#WR assertion to RAS
d&assertion

83.2 54.0— ns—

WR assertion to CAS
reassertion

Data valid to CAS assertion
(Write)

+

tc~ 1.75 x Tc – 4.3

tDS 0.25 XT= – 4.0

83.2 54.0 ns—

—

—

—8.5 4.3 ns

CAS assertion to data not
valid (write)

150 tDH 0.75 x Tc – 4.0 33.5 21.0 ns— —

WR assertion to CAS
assertion

twcs Tc – 4.3 ns151 45.7 29.0— —

1

Last RD assertion to RAS
reassertion

152 tRoH 1.5 x Tc – 4.0 71.0 46.0 ns— —

Prelimina~ Data
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Table 2-10 DWM Page Mode Tifigs, One Wait State (Low-Power Appfications)l/ 2’3

No. Characteristics Symbol
20 MHz6 30 MHz6

Expression Unit
Min Max Min Max

153 ~ assertion to data valid tGA TC– 7.5 — 42.5 — 25.8 ns

154 ~ reassertion to data not tGZ 0.0 — 0.0 —
valid 5

,$$4$*
nq:q,.,<~,1,:,$’,“..,,i.. *.t:,.-,...

155 WR assertion to data active 0.75 x TC– 0.3 37.2 — 24.7 >.:8..‘*3\$~—i~;;‘ **:p ;

156 WR reassertion to data 0,25 X TC — 12.5 — (~#$ 3+:ns
high impedmce $...‘,.,:i\>>\.::,:,r ‘“*.:’)

{Ote 1. Thenumberof wait statesfor pagemodeaccessis specifiedin the DCR. $~~,$*\,,

2. The refreshperiodis specifiedin the DCR. ,!;~,.?.,><.$1..:.?.:..~\*\.,:.,
3. All the timings are calculated for the worst case. Some of the timings a~~~tte~ for specific cases

“’:+~$1,,,

(e.g., tPCequals 2 x TC for read-after-read or write-after-tite seque~~~~~fi
4. BRW[l:O] (DRAM control register bits) defines the number of wald$ta@ that should be inserted in

each DRAM out-of-page access. “ :.it\*t.o,,~.,Y*”.. ,,~..
5. ~ reassertion wti always occur after CAS reassertion; th~efo~.the restricted tig is ~m and

nottGz. ,,.}’’.~$?:,

6. Reduced DSP clock speed Wows use of Page Mode Dmlwlb one wait state(seeFigure 2-1 6.).
~~,?’“~’:*,\,>,.’.!.,1.>>

w... .=,s’ ~,

Table 2-11 DRAM Page Mode Ti#&~kwo WaitStatesl’2’3

No. Characteristics Symbol

131 Page mode qcle tpc
time .*.,.-..

132 CAS assertion to ~A$,

data valid (read) ‘!~ts,+.,.:;‘,,,,$;:<$:,,., ,>,

.,

135 Last CAS assertion t~~
to RAS reassertion

136 Previous CAS twcP
reassertion to RAS

66 MHz:
1.5 x TC– 7.5

80 MHz:
1.5 X TC– 6.5

66 MHz:
2.5 X Tc – 7.5

80 MHz:
2.5 X TC– 6.5

1.75 x Tc -4.0

3.25 X Tc – 4.0

reassertion

Prelimina~ Data

66 MHz

Min

41.7

—

—

—

—

0.0

22.5

45.2

Max

—

15.2

—

30.4

—

—

—

—

80 MHz

Min

34.4

—

—

—

—

0.0

17.9

36.6

Max

—

—

12.3

—

24.8

—

—

—

Jnit

ns

ns

ns

ns

ns

ns

m

ns
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External Memo~ Intedace (Poti A)

Table 2-11 DW Page Mode Timings, Two Wait States ‘1 2Z3 (Continued)

66 MHz 80 MHz
No. Characteristics Sybol Expression ‘~nit

Min Max Min Mm}~ ~j~<~.........,., .,...

137 CAS assertion pulse kAS 1.5x TC–4.0 18.7 — 14.8 .%+$Rg ns
width ‘$ ‘<>.?,,,}*”*‘,+.,.\,,:..,.t..!i.i~\+)”:.

138 Last CAS t~
,;.,,:<-*,;$:,:,:~,..,\>,\u\..

reassertion to RAS
.\ .*:“*3*,<.:?*\:},,*.,$: .’

deassertion5
it,~+,:~$

.... ‘,t$,~~~...,x.
0 BRW[l:O] = 2.0 X TC– 6.0 24.4 ‘“”*’ 19.0 — ns,:+.,,

00
~$$%~., ~,.:,::$+..;: i!{**$;!!.t~’,,

● BRW[l:O] = 3.5 X TC– 6.0 4Z$( ‘:w?_ 37.8 — ns
01

‘ !,”\\;i~+:$$
‘*>,.

~~.
..~~i.”,.

● BRW[l:O] = 4.5 X TC– 6.0 ,,.; $:82.4 – 50.3 — ns;;~..
10 ,,F.{:{.,, :),~,,::y\,?>*,:\~\:,,ti

● BRW[l:O] = 6.5 X Tc – 6.0 ‘q:; 92.8 — 75.3 — ns
11

.:<*F,\:$-.“F.\<,,.. ,..\
139 CAS reassertion tcp 1.25 ~)f;~.O 14.9 — 11.6 — ns%,X.>.,.c?

pulse width ,3..,,, ..,,,,-..,:,:yt..,$i;,.

140 Colum address tASC T,F–~.O 11.2 — 8.5 — ns
vahd to CAS
assertion

141 CAS assertion to 1.75 x TC– 4.0 22.5 — 17.9 — m
col~ address n
vafid

142 Last coluq~&~,&s t~L 3x TC–4.0 41.5 — 33.5 — ns
vtid to W:$,$
deasse~o~ “ ‘
_w~ “.-~:\‘....’..’

143 WR~e@sertion to tRCS 1.25 X Tc – 3.8 15.1 — 11.8 — ns
,,..~AS ‘%#iertion

.. ,\....,.’
I@:$)’= reassertion to tRCH 0.5 x Tc – 3.7 3.9 — 2.6 — ns
.,>@;”-~~WR assertion\.~,.>>.,.

;..>t,,.,-
T45 CAS assertion to t~CH 1.5 X TC–4.2 18.5 — 14.6 — ns

WR reassertion

146 WR assertion ptie t~ 2.5 X Tc – 4.5 33.4 — 26.8 — ns
width

147 Last WR assertion to tR~ 2.75 X Tc – 4.3 37.4 — 30.1 — ns
RAS reassertion

148 WR assertion to tc~ 2.5 X Tc – 4.3 33.6 — 27.0 — m
CAS reassertion

Preliminary Data
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External Memory Intetiace (Port A)

Table 2-11 DRAM Page Mode Timings, Two Wait Statesl’2’ 3 (Continued)

66 MHz 80 MHz
No. Characteristics Symbol Expression

Min

149 Data valid to CAS tDS 66 MHz:
assertion (write) 0.25 X TC – 3.7 0.1

80 MHz:
0.25 X TC – 3.0

150 CAS assertion to tDH 1.75 x TC-4.0 22.5
data not valid
(write)

151 WR assertion to twcs TC -4.3
CAS assertion

10.9

152 Last RD assertion to ‘ROH 2.5 X TC – 4.0 33.9
RAS reassertion .-.

153 RD assertion to data
,:\:

tGA 1.75 x T= – 7.5 _ \~

valid
,.,.+:+~:s‘s-Y:Q

154 ~ reassertion to tG~
data not valid6

— 9.1 — ns

~ote: 1. The number of wait statesd$f~mode access is specified in the DCR.
2. me refresh period is s@{~e#& the DCR.
3. The asynchronous d~y~$~pecified in the expressions are vatid forDSP56304.
4. All the timings arp’x%ted for the worst case. Some of the timings are better for specific cases

(e.g., tpc equal$.j’s$$~~for read-after-read or write-after-write sequences).
5. BRW[l:O] (D@fiControl Register bits) defines the number of wait states that shotid be inserted

‘“$?.$
in each P&tit-of-page access.

6. ~ de~%~~pn will always occur after CAS reassertion; therefore, the restricted timing is ~W
and~~~~:i$~

:<i:, Y\>..,, ,$>,*?*. >,.

Prelimina~ Data
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External Memoy Intetiace (Port A)

Table 2-12 DW Page Mode Timings, ~ee Wait StateslJ2’3

66 MHz 80 MHz
No. Characteristics Symbol Expression ~pit

Min Max Min M~q’~ ~p;ii
...

131 Page mode cycle time
.. :;

tpc 3.5 x Tc 53.0 — 43.8 ‘+k&,.<+?ns**. 11,.
132 CAS assertion to data

,.4 \’j,
tCAC 66 MHz:

“,.+>$~!~:.:.s!;!y

valid (read) 2x TC–7.5 — 22.8 ,,,,$$:,: i“’”b- nsi,,.
80 MHz:

‘:1.‘‘ ,,.?:.,!:.,
.:.: ‘*:.:,hJ..$

2x TC–6.5 .! ,.— +,,:$,, — 18.5 ns,,.?, .\,..,.1.$,,,.,>.,\
133 Column address vatid t~ 66 MHz:

,!, .,.:,’:~i,.,,Lp,.,-\i}

to data vtid (read) 3x TC–7.5 -:$; 4$$Y.9 – – m
.,......,:!:,)!..;.

80 MHz: ‘$>?*,W$+~~?
3x TC–6.5

~,:,”~,.+:?...,t.** — —..,’$.t’,,. 31.0 m

134 CAS reassertion to
~,...\ .,,

tOFF .,,,.RA*j 0.0 – 0.0 – m. is;,
,\:$

data not valid (read ~!;!,,,,.<.~’.,:$+
hold time) ,+4{.’ ~?$:.~:.><..-:.\.},,,

135 Last CAS assertion to
twH

2.5 X,~{-’~.? 33.9 — 27.3 — ns
RAS reassertion ‘~:\> .*.*$,:‘/,R$~,s;..,.,,.,.,.,,,,,.,$<.,*

136 Previous CAS t~cp 4;? Pwc -4.0 64.2 — 52.3 — ns
reassertion to MS .

>.*F...~+:+q},,
reassertion . ‘~:?*..>.,,,,

137 CAS assertion ptie .’@:?$;: 2x TC–4.0 26.3 — 21.0 — nsit.f* ,+
width ~j~il.‘:tl~?t~:,:,l’~.J~,J,&:

138 Last CAS deasse~~~~ “ tc~
to RAS deass~~~n$

s BR~~l:~=OO
.>.,,,,:.\~.-“~’:,.x.,.:l ..,: 2.25 X Tc – 6.0 28.2 — 22.2 — ns:~~ ...~

.@:t’’*ti[l:o] =01 3.75 X Tc – 6.0 51.0 — 40.9 — ns~...>><>.,,$’
,,$*:F.:..\.● *~RW[l:O] = 10~~.. 4.75 X Tc – 6.0 66.2 — 53.4 — ns\,,“.‘,,~~~.y.,. *>,,:,}f

t~ .:.~~.~$!:~.\.\:,..,,,.,,,,\,hu.. BRW[l:O] = 11 6.75 X Tc – 6.0 96.6 — 78.4 — ns
~’~.~.-

%$? CAS reassertion ptise tcp 1.5 x Tc – 4.0 18.7 — 14.8 — ns
!, width

140 Column address vafid tAsC Tc – 4.0 11.2 — 8.5 — ns
to CAS assertion

141 CAS assertion to t- 2.5 X Tc – 4.0 33.9 — 27.3 — ns
column address not
valid

142 Last column address t~L 4x TC–4.0 56.6 — 46.0 — m
vatid to RAS
reassertion

Preliminary Data
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Table 2-12 DWM Page Mode Things, ~ee Wait Statesl’2’3 (Continued)

66 MHz 80 MHz
No. Characteristics Symbol Expression Unit

Min Max Min Max

143 WR reassertion to tRCS 1.25 X TC – 3.8 15.1 — 11.8 — ns
CAS assertion ~~:fa

144 CAS reassertion to tRC~ 0.75 x T= – 3.7 7.7 — 5.7 — ,f@

WR assertion
,.=,l>,-,~{

.,st>~,, ~\s.J.\,\:.!.> ,::.,!+...

145 CAS assertion to WR tWCH 2.25 X Tc – 4.2 29.9 — 23.9 ., “’$~:$$>ns,:,_

reassertion
%.. .s~??,,,.tti.*Y.++.>:,$t,!,. ., 1.

146 WR assertion pulse twp 3.5 x Tc – 4.5 48.5 —
~%~$;’“’i+_ ns
~. ~?+~.,.$

width ‘\:,*)\.,~.~,&&
SJt,..,“s.,,,.*’.,,,!..*:.$.

147 Last WR assertion to t~~ 3.75 x Tc – 4,3 52.5 +“4 “&.6 – ns
RAS reassertion

..\$.,:,,\,,l\.~..?,.;:,>
~,:$:t,;(;+:;,~,.,, ,

148 WR assertion to CAS tcw~ 3.25 X Tc – 4.3 44.~,i Qt$d 36.3 — ns
reassertion ‘$}~,, .,.~,*,,.,,!!

149 Data valid to CAS
~.,.!.~$

tDs 0.5 x Tc – 4.0 ,.,’ ~,>i% — 2.3 — ns

assertion (write)
.,: !,’,~:.. )4?J(*::..,$.\,,,.,>

150 CAS assertion to data tDH 2.5 XT= – 4.0 ~:gp 33.9 — 27.3 — ns
not valid (write)

.,,:;,*.,,.

151 WR assertion to CAS twcs 1.25 X ~a$I&.3 14.6 — 11.3 — m
assertion ..,,. X.$r,?v;~?.g<~,,:: ,., .’

152 Last RD assertion to tR~~ ,
~{?$;~<– 4.O

49.0 — 39.8 — ns
RAS reassertion .b ~:’:<.‘ ‘,,/:>,\.k,:,?:$,\..,. .. \1*X!}:,‘‘

153 ~ assertion to data tek’~$$c‘’86 MHZ:

valid
.$:.?,I‘.’<‘.:,.;,:,$~’.
,y\ ..> 2.5 X Tc – 7.5 — 30.4 — — ns
.(:}>..,${;J..’,.:$.,:,yi~i,“...,,,..,J\:”,. ,:,~,\& 80 MHz:.4*

.,\t..’~)?\i\i“~?~,<:.*)~:‘~$”.JJ\ 2.5 X Tc – 6.5 — — — 24.8 ns
‘:,~;,:,%..!:‘

154 ~ deasserti~$~~ - tGZ 0.0 — 0.0 — ns
data not val~~$md:i’

,*,.$$’<~,i.,+:~;.,,
155 WR asq+*&p90 data 0.75 x Tc -0.3 11.1 — 9.1 — ns

activ$b$:;’i$:.’&*.

156 ,@t~&Ssertion to 0.25 X Tc — 3.8 — 3.1 ns

‘!; #&@’kigh impedance
.~....,,.,,

N>?%? 1. The number of wait states for page mode access is specified in the DCR.
,,. 2. The refresh period is specified in the DCR.

3. The asynchronous delays specified in the expression are valid forDSP56304.
4. All the timings are calculated for the worst case. Some of the timings are better for specific cases

(e.g., tpc equals 4 x TC for read-after-read or write-after-write sequences).
5. BRW[l:O] (DRAM control register bits) defines the number of wait states that should be inserted

in each DRAM out-of page-access.
6. ~ reassertion will always occur after CAS reassertion; therefore, the restricted tig is ~m

and nOt tGz

Preliminary Data
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Table 2-13 DWM Page Mode Timings, Four Wait Stateslr 2; 3
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Table 2-13 DRAM Page Mode Timings, Four Wait Statesl/2’3 (Continued)

66 MHz 80 MHz
No. Characteristics Spbol Expression Unit

Min Max Min Max

141 CAS assertion to tc~ 3.5 x TC– 4.0 49.0 — 39.8 — ns
colum address
not valid

,}:
.$s‘$~!.$,.

142 Last colum t~L 5x TC–4.0
1~?j$\*.*

71.8 — 58.5 — *~ $’:$@+
address valid to $,!,,,.~,,

RAS reassertion
~~~~-;$:.!,‘\t :Lt,.

.$. -+!*:yJ:,,>-,,,

143 WR reassertion to tRCs 1.25 X Tc – 3.8 15.1 — ll.y:i %$a” ns
CAS assertion

*.,‘$.~i‘ ~:$>.:- -+...,.F.\....’.‘.,- ~~t\,.
144 CAS reassertion to ‘RCH 1.25 X Tc – 3.7 15.2 — *,,Ki‘?i$9’ — ~

WR assertion ‘:jt,,,$:f,4.,+$.,,,:*,.,*..

145 CAS assertion to
,. ,,,

twCH 3.25 X Tc – 4.2 45.0 -,, ;:-) 36.4 — ns

WR reassertion !if~\:,~~>
$..

146 WR assertion t~ 4.5 x Tc – 4.5 g$~ “’:_ 51.8 — ns
pulse width

,.,+.-!shi:ibt,‘<..~?+l.)ti ,

147 Last WR assertion tR~ 4.75 x Tc – 4.3 .$x;~; “367.7 — 55.1 — ns
to MS reassertion ,*F,.,..*

148 WR assertion to tc~ 3.75 x Tc ~f3 ‘* 52.5 — 42.6 — ns
CAS reassertion

?.,!)} “,:+
.,+*:7..“:F\\..,*

149 Data valid to CAS tDs o.5,g’g<:+20 3.6 — 2.3 — ns

assertion (write) .$.~y~:a<,,,:,:,‘-~\Ti~
.,’.. .....,k?a

150 CAS assertion to tDH,+ “+;$~~Tc -4.0 49.0 — 39.8 — ns
data not valid .....~~..:.~~t!~‘{?$,??S$
(write) :$:., .X.,‘:.>.:,\,,,,$~,*:d.,,+,+,,.

~. ~.
151 WR assertion to .:* .:~$bdcs 1.25 X Tc – 4.3 14.6 — 11.3 — ns

CAS assertion ~:),,J

4.5x Tc – 4.0 64.2 — 52.3 — m

66 MHz:
3.25 X Tc – 7.5 — 41.7 — — ns

80 MHz:
3.25 X Tc – 6.5 — — — 34.1 ns

0.0 — 0.0 — ~

155 WR assertion to o.75 x Tc – 0.3 11.1 — 9.1 — ns
data active

Preliminary Data
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External Memory Intedace (Poti A)

Table 2-13 DW Page Mode Tirrtings, Four Wait States ‘12’3 (Continued)

66 MHz
No.

80 MHz
Characteristics Symbol Expression ~pit

Min Max Min Mm :,$p,~.... ,.

156 WR reassertion to 0.25 X TC — 3.8 — % “’>;,,<$&:$ ns
data high .$J,;y ,,.,‘~’?
tipedance

.,:,..*,.‘‘,.>,,,~>,?;!,~\,.>e,:!.”-<,,$“?:4..,.!
Note 1. The number of wait states for page mode access is specified in the DCR. ,FY8s~~~*Y

.:: , ,$%’

2. The refresh period is specified in the DCR.
V:*, .~.

~.,..,,$.
3. The asynchronous delays specified in the expressions are valid for~~~6304.
4. All the timings are calcdated for the worst case. Some of the *&i#&betier for specific cases

(e.g., trc equals 3 x T= for read-after-read or write-after-writew~ces).
5. BRW[l:O] (DW control register bits) defines the nube~$,~~~~ystates that shotid be inserted

in ea& DW out-of-page access.
..! ‘ ..}:,.\..

6. RD reassertion win always occur after CAS deasser&~fl~@efore, the restricted timing is ~FF
and not ~z. .\.,<:,,,,.Y,,l,,lW

., u.,‘“*
... r. ,’:

DO-D23

Figure 2-17 DRAM Page Mode Write Accesses

Preliminary Data
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DRAM Type Note: This figure should be use for primary
(t~*~ ns) selection. For exact and detailed timings

t
see the following tables.

,:!$,

M0475
!,.:<

Figure 2-19 DRAY O.@-o~-Page Wait States Selection Guide

,~t+,$.~,~...,~<....1 ~.,, ,,.~

Table 2-14 DW,,@t~of-Page and Refresh Ttigs, Four WaitStatesl’2

I 20 MHz* I 30 MHz*
No. UnitExpression

r Min Max Min

— 166.7

130.0 —

55.0 —

67.5 —

Max

157 5xTC 250.0 ns

2.75 X Tc – 7.5 — 84.2 ns

CAS assertion to data tcAc
valid (read)

-

1.25x TC–7.5 —

1.5 XTC– 7.5 —

34.2 ns

’160 Colm address valid t~
to data vtid (read)

CAS reassertion to tow
data not valid (read
hold tie)

RAS reassertion to t~
RAS assertion

42.5 ns

161

T
—0.0

— 54.3

— 104.3

I 0.0 ns

ns

—

—162

MS assertion pulse t~s
width

163 3.25 X Tc – 4.0 158.5 ns

Preliminary Data
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Table 2-14 DRAM Out-of-Page and Refresh Timings, Four Wait Statesl~ 2 (Continued)

No.

164

165

166

167

168

169

170

171

172

173

174

175

176

177

17$;;
‘$;

179

180

20 MHz4
Characteristics S~bol Expression

30 MHz4
Unit

Min Max Min Max
*,\*’X,l,$J,$<,.,,.,’~,’$:.‘!(:,,:1+ts.,

CAS assertion to RAS ‘RSH 1.75 x TC– 4.0 83.5 — 54.3 — ns :,, >;;:c$:~,,$

reassertion ..i$.h.\.:<\{:#i‘..\.<,\,,<.?) ~,q

MS assertion to CAS tCSH
\~,l.lt$,“:i$~.‘

2.75 X TC– 4.0 133.5 — 87.7 —
~eassertion

.<~:;<>.‘S$
\’i%*;,. i .t+,:?.~~~?,,,,~p

Y
CAS assertion pulse tCAS 1.25 X TC– 4.0 58.5 — 37.7 ~k, “~??:gs
width

!&,\,.,ii:..,,~*..,,,.]*,\.T.,.~,:.,,.L,... +s,,
WS assertion to CAS tRCD 1.5x TC+2 73.0 77.0 48:~; ;:,$0 ~s

assertion ..!b, 1?,’.’$?:;y,>,t,,t>~,.... >,

RAS assertion to t~D 1.25 xTc~2 60.5 64.5$d~:$39:? 43.7 ns
column address valid -x:~ ~,i,,<>%:-!:$,*,,~,,... ~~.

CAS reassertion to tc~ 2.25 X Tc – 4.0 108.5 ..?‘;, ;%Y:~~ 71.0 — ns
RAS assertion

.,,..<,;:#,$
.,.<:?. 1~,,

CAS reassertion pulse tcp 1.75 X TC-4.0 ,#q;*:,. — 54.3 — ns
width

,...$?.$,,~,.?~,,, .\.<,..%\~

Row address valid to tAsR 1.75 x Tc-~~:$ ‘t 83.5 — 54.3 — ns
RAS assertion .$’.,$

WS assertion to row t~H 1.25;g*&- 4.0 58.5 — 37.7 — ns
address not valid >.!,,“$j//,*$,:&*,,t~~!:,i$~1..\,,.*
Colum address valid tA~C ,%&;:4$38 x Tc – 4.O 8.5 — 4.3 — ns
to CAS assertion

,.:i,-:,-‘V:$,,x:.;~i$~:,~:!

CAS assertion to ,$$q;$’”+ 1.75 x Tc – 4.0 83.5 — 54.3 — ns
colum address not !$1, ,:f.~$?,,,,,.
valid ,>:!$,,:i‘*,.*,~,f.,,,, ‘*.*.,,. ,,.

,*v~t>.8$.,*?
MS assertion to ~{; ‘$y‘ tAR 3.25 X TC– 4.0 158.5 — 104.3 — ns
col~ addres~nop::k:~
valid .++{t~,i:d,

Colum @&~&svalid t~~ 2x TC–4.0 96.0 — 62.7 — m
to RAQ,,~%ertion.,!.
~’~~kertion to CAS tRCs 1.5 XTC– 3.8 71.2 — 46.2 — ns
&*Pmn.....>..,.w?..-
@reassertion to ~ tRCH 0.75 x Tc – 3.7 33.8 — 21.3 — ns
assertion

RAS reassertion to WR t~ 0.25 X Tc – 3.7 8.8 — 4.6 — ns
assertion

CAS assertion to ~ tWCH 1.5 X TC–4.2 70.8 — 45.8 — ns
reassertion

Preliminary Data
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Table 2-14 DRAM Out-of-Page and Refresh Ttigs, Four Wait Stateslr 2 (Continued)

20 MHz4 30 MHz4
No. Characteristics Symbol Expression ftt~nit

Min Max Min Ma&~ $;%$,,.....

181 RAS assertion to WR
.$$:,.

twcR 3x TC–4.2 145.8 — 95.8 ‘: ? ns, ~$$?.p ‘?
reassertion \;>,.::?::,,>,-.,,,,.~,.! ~,<,,. ~$,

182 WR assertion pulse t~ 4.5 x Tc – 4.5 220.5 — ~<$~$ ,,Y– ns
width

,.,P ?*J&.,$~{,.,:;..}.,
v

183 WR assertion to RAS tR~ 4.75 x Tc – 4.3 233.2 “$~’ 154.0 — ns*?B ,,.$‘., ~+}i‘,$9!:
reassertion “’.k.\b:a.,}$,\?.:,~.”.. . ,,..Y

184 WR assertion to CAS tc~ 4.25 X Tc – 4.3 208.%<?$tt~ 137.4 — ns.~+:,y!t.i::;:.*.,,
reassertion ..\+ ~

..... ‘:,\

185 Data valid to CAS tDS 71.0 — ns
assertion (write)

186 CAS assertion to data tDH 1.75 x Tg$4:o’” 83.5 — 54.3 — ns,,..l!
not vatid (write)

~.,,$)fl~?:,
-,,*>.

187 RAS assertion to data tD~
%g~+%’Tc _ 4.0

158.5 — 104.3 — ns*;>,
not valid (write) ‘+,:.\~.!\tt;i\p!.,:*.~?.\,,..~

188 WR assertion to CAS twcs ,\&‘“~’3 x Tc – 4.3 145.7 — 95.7 — ns
assertion >./ \

\*,;:..,,:j, .,,,$,,
189 CAS assertion to RAS ,+i$;~~~;~ 0.5 x Tc – 4.0 21.0 — 12.7 — m

assertion (refresh) ,k,p’,,)*. ‘:~,
.r .,,,,

190 RAS reassertion.~$?~~ :?- t~c 1.25 X Tc -4.0 58.5 — 37.7 — ns
CAS assertion (~w~)

~91 ~ asserti$ti t$~ tROH 4.5 x Tc – 4.0 221.0 — 146.0 — ns
deasse~,a$>$,.”

192 ~&~~W~n to data tGA 4x TC–7.5 — 192.5 — 125.8 ns
,,yaB*;,F

*,,
19q:~:~.~~reassertion to data tGZ 0.0 — 0.0 — ns

..e;;, Rot vafid3\~\\\>,..~t~.
;/,,,, ,

‘${94 WR assertion to data 0.75 x Tc – 0.3 37.2 — 24.7 — m
active

195 WR reassertion to data 0.25 X Tc — 12.5 — 8.3 m

high impedance

Note 1. me number of wait states for out of page access is specified in the DCR.
2. The refresh period is specified in the DCR.
3. RD reassertion wiH always occur after CAS reassertion; therefore, the restricted timing is ~m and

not ~z.
4. Reduced DSP clock speed aUows use of DU out-of-page access with four Wait states (See

Figure 2-1 9.).
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Table 2-15 DRAM Out-of-Page and Refresh Ttiings, Eight WaitStatesl’2

66 MHz 80 MHz
No. Characteristics Symbol Expression Unit

Min Max Min Max

157 Random read or tRC 9xTC 136.4 — 112.5 — ns
write cycle time ,+.<.,

158 MS assertion to t~c 66 MHz:
.,$+’*”,,

data valid (read)
‘$:,::t+,!x.*’

4.75 x TC– 7.5 — 64.5 — — ~7~,$~;:
,. ‘

80 MHz:
.,,,~.,s?..i>~,.$\:,,,.

4.75 X Tc – 6.5 — — — ~.:8,$&4$ ns

159 CAS assertion to tCAC 66 MHz:
~t:y
.. . ~,,4,’:””

data valid (read) 2.25 X Tc – 7.5
‘$,1?‘~:?,,e.x

26.6 ,:>.>,— *p&$; —
‘“%

ns
-.J,,

80 MHz;
,(.,.,.> .:,

.;)’.;::,.;\.<i\,,;<i..:p}:,,.,
2.25 X Tc – 6.5

~\,\.,>, ,.— -Q, ,‘.?}:*, —/s’ 21.6 ns.’\m
160 Column address tfi 66 MHz:

,$ q<:,>‘~tl..,*.::*-
+7,.;~jl?’.$

valid to data valid 3x TC–7.5 ~
(read)

‘‘{t~o.o — _ ns
~iw~/e...*.?.

80 MHz: .3:..,.,~,:k:.>k.,,, CYu
3x TC-6.5 s~ ?t~*, * — —~’l~t.,,}*~.:<t~+ 31.0 ns

161 CAS reassertion to ‘OFF ‘t~$;:g‘“0.0 — 0.0 — n~
data not valid (read ,,.,}+.,.!:.
hold time)

\.,\,~;@..~\::$.1!>,..,.,.

162 MS reassertion to t~ 3.25 X..~$;#*:@ 45.2 — 36.6 — ns
MS assertion

,*,, . ..
1:,,5+*‘‘.:.>‘1)$>**”v

163 MS assertion pulse tRAs , %~$$?; -4.0 83.1 — 67.9 — ns
width ,Yt,?~..\i.>.\tj,..,~.. “:.’$

164 CAS assertion to
t& ;:?

;25 X Tc – 4.0 45.2 — 36.6 — ns
RAS reassertion ~p$y’

>\\!:,*,,J*</t:
165 RAS assertion to ~~’i’$x~.,,,,”:$) tcs~ 4.75 x Tc – 4.0 68.0 — 55.4 — ns

CAS deasserti~~ ‘*?<,,P$’

166 CAS asserti~<$~e tCAS 2.25 X Tc – 4.0 30.1 — 24.1 — ns
width ,. ~~+?!{Yy..:>...—,

167 MSt$@rti~n to tRCD 2.5x TC+2
~’a$$rtionc

35.9 39.9 29.3 33.3 ns

*\ ,.:.,
.,. ..>,,,.,.

168 ‘:,,w~assertion to t~D 1.75x Tc~2 24.5 28.5 19.9 23.9 ns
‘&?:,t~‘Jlumn address
‘;; vslid

169 CAS reassertion to tc~ 4.25 X Tc – 4.0 59.8 — 49.1 — ns
RAS assertion

170 c AS reassertion tcp 2.75x Tc – 4.0 37.7 — 30.4 — ns
pulse width
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Table 2-15 DRAM Out-of-Page and Refresh Ttigs, EightWaitStatesl’2 (Continued)

66 MHz 80 MHz
No. Characteristics Symbol Expression ,.~nit

Min Max Min Max <&

171 Row address vatid t~~ 3.25 X TC– 4.0
~ *.+ i;

45.2 — 36.6 ‘~.’., ,*,<,+ ns.,,??,:.+.,,.<:$
to RAS assertion ,,*y .{,{~,-.>q\+?:,,~:~.t’.~,,

172 RAS assertion to row t~~ 1.75 x Tc – 4.0 22.5 — 13$$’”\:$’$- ns
address not vtid

~<.,t,.it’?ifi::,,..},.:\J’;~>~,... ,f ~~!!L

173 Column address tAsC 0.75 x TC– 4.0 7.4 -;, , ““~~ - ‘s
v~d to CAS ~*.‘\>\ix:*4:4,>,:\:,~.
assertion

~.,. ~?fi~?.~.:.,
’1’,!),+.’;. *

174 CAS assertion to tCA~ 3.25 X Tc – 4.0 43;~23I,::*’_ 36.6 — ns
column address not

~>,.:,,~,;!’l::ik
\\::

valid
,,::1:’\.....,.~.,:~ .$,,.,..t,i..,<>.\>$i

175 RAS assertion to t~ 5.75 x Tc – 4.0 ,,:F;ia.i,>;~S 83.1 — 67.9 — ns
column address not

t,~,i,:’.......~$$a.+>\
valid ..,..<,*~!,’,‘*:*,

176 Column address t~~ 4 x TC~4k ‘“ 56.6 — 46.0 — ns.s~,b*.~:4,#*X
vafid to RAS ...... .(i}.‘
reassertion

&..+:k*:..p%,$:,+,~..‘,!+.

177 WR reassertion to tRc@$$,2xTC-3.8 26.5 — 21.2 — ns
CAS assertion ‘.;/\>.Y‘i ,.,

*,,:,’.%,.,‘$!,+?.
178 CAS reassertion to ~~(’;~g 1.25 X Tc – 3.7 15.2 — 11.9 — ns

WR assertion “,, ‘~$ji,y+f:”

179 RAS deasser~o~~~~+~: t~
\,

66 Mm:
WR asserti~ ‘>i~~:? 0.25 X Tc – 3.7 0.1 — — — ns,! ,?,

~?.k-~>J\~*,’’*:.&.-$$J<!+ 80 MHz:.?. .+,,:,: ,,.~~:.~>,.... 0.25 X Tc – 3.0 — —,,~.~!$:t..,,~..\,, 0.1 — ns

180 ,~dertion to WR tWCH 3x TC–4.2 41.3 — 33.3 — ns
:%:*@k,@ssertion

;g@Q:
K
+ ~ assertion to WR tWCR 5.5 X Tc – 4.2 79.1 — 64.6 — ns

~k, reassertion:, ,,&.,
182 WR assertion pulse t~ 8.5 X Tc – 4.5 124.3 — 101.8 — ns

width

-183 WR assertion to RAS t~~ 8.75 X Tc – 4.3 128.3 — 105.1 — ns
reassertion

184 WR assertion to CAS tc~ 7.75 x Tc – 4.3 113.1 — 92.6 — ns
reassertion

185 Data valid to CAS tDs 4.75 x Tc – 4.0 68.0 — 55.4 — ns
assertion (write)

Preliminary Data

MOTOROLA DSP563041D 2-41



Specifications

External Memo~ Interface (Port A)

Table 2-15 DRAM Out-of-Page and Refresh Ttigs, Eight WaitStates172 (Continued)

66 MHz 80 MHz
No. Characteristics Symbol Expression Unit

Min Max Min Max

186 CAS assertion to tDH 3.25 X TC– 4.0 45.2 — 36.6 — m
data not valid
(write)

~:,\”?.:j,,,.?$’.,
187 RAS assertion to tD~ 5.75 x TC– 4.0 83.1 — 67.9 — :~,::~f;,,,s

data not valid .,?”$. “

(write)
:~, $
~L~~:J~~<~:t‘<i,.,::,:,!.>!,,I.:%:,.

188 WR assertion to CAS twcs 5.5 x Tc -4.3 79.0 — 64.5,s)‘Y”%‘“’ ns,.,,,“,,,.
assertion

\i.,~\\*,$‘,r~.~.+.,,,,,,....,.\,*.L..,.t,,,..i,,k,k....
189 CAS assertion to tCsR 1.5 X TC–4.0 18.7 —

RAS assertion
,,F%>:, 1*4 — ns

i‘i:’j>iy,.“$::,*,]
(refresh)

...... ~~..:),~,.,:‘.-\,}:.,+*. ~~,,*-.
190 RAS reassertion to

,..
t~c 1.75 x TC – 4.0

~2.5 >j;$ _&
17.9 — ns

CAS assertion
,.,,*, .$;;.,..{...*+*

(refresh)
Y~.e\,l>~}’~.~,,.,(,.:.>>: .,, <..

191 RD assertion to RAS tROH 8.5 X TC– 4.0 $:; ‘i$,&&4.8 _ 102.3 — ns
reassertion Y$y$}:t~,

,.:,*..t$.
192 ~ assertion to data tG* 66 MHz: . ~

valid 7.5 x Tc -:~;’;:.: — 106.1 ns
*OMH*’:$$ ‘“’

\\. ,.~.,
7.~;#+~,~ 6.5 — 87.3 ns

193 ~ reassertion to tGz ,,>$g~$’ 0.0 — 0.0 — ns
data not valid4 ,~.,$>..\....... ~..,., >1

194 WR assertion to data <.
,,,

*WY,,,,> ‘0.75 x TC-0.3 11.1 — 9.1 — ns
-.., ..:,P\.’..!..

active .7t.: ]$>,!>,.
~~~’”“.<:.h~~~.?.::

195 WR reassertion td$~,$: 0.25 X Tc — 3.8 — 3.1 ~
data high irn~~$nc~

..,’. ,,:,
Uote: 1. me q&&t#f wait states for out-of-page access is specified k the DCR.

2. %$$W periodisspecifiedin the DCR.
3. {~~~i~chronous delays specified in the expressions are vatid forDSP56304.
4,@r&~~d”eassertion will always occur after CAS reassertion; therefore, the restricted tig is ~m

, ,r,”;~~,,,,#kdnot tGz.
,.,.. .,
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.-
Table 2-16 DW Out-of-Page and Refresh Timings, Eleven Wait States1’2

80 MHz
Expression

66 MHz
No. Characteristics Symbol

Min I Max Min

Randomread or
write cycle time

RAS assertion to
~ata valid (read)

181.8 —157 tRc 12x Tc

66 MHz:
5.25 X Tc – 7.5 — 87.2

158
ns

ns

ns

m

ns

ns

—

80 MHz:
5.25 X Tc – 6.5 71.6

—

40.4

159

160

CAS assertion to
data vafid (read)

66 MHz:
3.75 x Tc – 7.5

tcAc

Column address
valid to data valid
(read)

— 60.7

— —

0.0 —

60.4 —

113.4 —

75.5 —

—

—

0.0

49.1

—

49.8

CAS reassertion to
data not vafid (read
hold time)

161 ns—

MS reassertion to
MS assertion

162 4.25 X Tc – 4.0 ns—

7.75 x Tc – 4.0163

164

92.9 ns

ns

ns

—

5.25 X Tc – 4.0 61.6tRsH —

6.25 X Tc – 4.0

+

90.7 “—

52.8 —

74.1tcsH —

tcAs 3.75 x TC -4.0 42.9 ns—

MS assertion to
CAS assertion

2.5x TC*2 29.3

19.9

67.9

33.3tRcD ns

$
24.5 28.5

83.1 —

60.4 —

MS assertion to
column address
vafid

1.75 xTcf2 23.9168 ns

F169

170

CAS reassertion to
RAS assertion

5.75 x Tc– 4.0 ns—

CAS reassertion
pdse width

tcp 4.25 X Tc – 4.0 49.1 ns—
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Table 2-16 DRAM Out-of-Page, and Refresh Timings, Eleven Wait States 112 (Continued)

66 MHz 80 MHz
No. Characteristics Symbol Expression

Max

—

Unit
Min Max Min

49.1171 Row address valid
to MS assertion

1.25X Tc – 4.0 60.4 m

MS assertion to
row address not
vahd

172 1.75 x TC– 4.0 22.5 17.9—

173 Column address
valid to CAS
assertion

3.75 x Tc -4.0 7.4 ns—

CM assertion to
column address
not valid

174 5,25X Tc – 4.0tcAH ns—

—175 tAR 7.75 x Tc – 4.0 nsRAS assertion to
column address
not valid

176 Column address
valid to MS
reassertion

71.0

33.7

ns— —

—177 tRcs — nsWR reassertion to
CAS assertion

CAS reassertion to
WR assertion

178 22.8 18.2tRcH ns—

MS reassertion to
WR assertion

179 ..
0.25 X Tc -3.7 0.1

0.1

0.1

0.1

ns

ns

—

—

—

—
80 MHz:
0.25 X Tc – 3.0

CAS assertio~~.
WR deasserm,.?$’

180 5x TC–4.2 71.6 58.3twcH ns— —

181 twcR 7.5 X Tc – 4.2 109.4 89.6 ns— —

11.5 xTC–4.5 169.7

173.7

151.0

139.3

142.7

130.1

ns— —

—11.75 X TC–4.3 — ns
,.,>

WR assertion to
MS reassertion

nsWR assertion to
CAS reassertion

184 10.25 X Tc – 4.3 — —

Data valid to CAS
assertion (write)

185 tDs 5.75 x Tc -4.0 83.1 67.9 ns— —
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Table 2-16 DWOut-of-Page mdRefresh Ttigs, Eleven Wait States1r2(Contiued)

80 MHz
No.

186

187

188

189

190

191

192

193

194

195

Characteristics Expression
Min Max Min

CAS assertion to
data not vatid
(write)

5.25 X TC – 4.0 75.5‘DH
—

RAS assertion to
data not valid
(write)

W assertion to
CAS assertion

CAS assertion to
MS assertion
(refresh)

7.75 x TC – 4.0tD~ ns—

twcs 6.5 X TC – 4.3 m

ns

ns

ns

ns

ns

1.5 x T=– 4.0tcs~ —

—

—

—

118.5

MS reassertion to
CAS assertion
(refresh)

37.7

RD assertion to
RAS reassertion

tRoH 170.2

14.0
~ assertion to
data vafid

66 MHz:
10x Tc – 7.5

80 MHz:
10X TC – 6.5

ns0.0 0.0

0.75 x Tc -0.3 11.1 9.1 ns—

0.25 X Tc 3.8 3.1 m

~,~,:.i::.
,,,L’-\$$,,3,!,:
W

q%: 1. ~ e nmber of wait states for out-of-page access is specified in tie DCR.
2. me refresh period is specified in the DCR.
3. me asynchronous delavs snecified in the emressions are valid for DSP56304.—~
4. RD de~ssertion WN al~ay~ occur after CM reassertion; therefore, the restricted Wg is ~w

and not ~z
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Table 2-17 DWM Out-of-Page and Refresh Titigs, Fifteen Wait Statesl/ 2

66 MHz 80 MHz
No. Characteristics Symbol Expression Unit

Min Max Min Max

157 Random read or write tRC 16X TC 242.4 — 200.0 — ns
cycle time +’.

158 WS assertion to data
‘..

t~~ 66 MHz:
,$&4-.,.,. “’

vafid (read)
....,.,$*’

8.25 X Tc – 7.5 — 117.5 — — ,.5::.$&;y~T~:: ~,,‘!
\

80 MHz:
*,‘*....:.,,:$..?:$!,

8.25 X Tc – 6.5 — — — “,>.&;*+’ ‘ns

159 CAS assertion to data tc*c
~.,:<~,$

66 MHz:
,t~.~?$3... ‘~’t~t\p ~t:$

valid (read)
~.,i>~;j)2\*:$.

4.75 x Tc – 7.5 — 64.5 *$2, ‘- ns
,,,!~,,

80 MHz: .:>*, .-,,>.,,..,..i~;;,.,\;.,,)L.P.yi\
4.75 X Tc – 6.5 — +:.$:$+”%.—>>s$.$.‘~~:> 52.9 m

160 Column address valid t~ 66 MHz:
.t<<~~.:.-,.,}.$.>4,$..’&y ,.l*

to data valid (read) 5.5 x Tc – 7.5 -$: ‘“%5.8 – – ns

80 MHz:
t~r”“\t..\$i$i

.,...~.‘h.--,,>,
5.5 X Tc – 6.5

i}.:! ..<\$‘ :,i,,.a — —~’,,~..~~>.,,.,,:,.;,4 62.3 ns

161 CAS reassertion to tOFF 0.0 ‘:T;:>“’0.0 — 0.0 — ns
data not vafid (read 1$>
hold time)

,,:~,.~
,(..*>.,,\.\\k

162 RAS reassertion to
,..i, ..

t~ 6.&~~;~&F’4.0 90.7 — 74.1 — ns
RAS assertion ,~,($’~’, ~t,$..\’.,,$’~ ‘,,. ~<i:,t,,.,..

- “,
163 RAS assertion pulse tw$ $$~:,$/~~x Tc – 4.o 143.7 — 117.9 — ns

width
.::.,.,, ,.

,’+,, ~“ll:;.:.’

164 CAS assertion to RAS “’*’P 6.25 X Tc – 4.0ftR; 90.7 — 74.1 — ns
reassertion

,!.*,,.\...+?,:..,*~,:*. .,,, ‘~~~”,,+ ..:2.+$~,.,,
165 RAS assertion to w~;: “ytc~H 8.25 X Tc – 4.0 121.0 — 99.1 — ns

reassertion ,; hlt:~
. >,.’\,*.N,&

166 CAS asserti@~,@e tCAS 4.75 x Tc – 4.0 68.0 — 55.4 — ns
width , ~~~ “

167 RAS d&~on to CAS tRCD 3.5x Tct2‘J. ~’~~(~., 51.0 55.0 41.8 45.8 ns
aS$rtigm

*!...+.... ~\,,\+A+
168 ~iw..w assertion to t~D 2.75x TC*2 39.7 43.7 32.4 36.4 ns

f:p,~ Blumn address valid
‘</,

169- CAS reassertion to tc~ 7.75 x Tc – 4.0 113.4 — 92.9 — ns
MS assertion

170 cAS reassertion pulse tcp 6.25 X Tc – 4.0 90.7 — 74.1 — ns
width
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Table 2-17 DRAM Out-of-Page and Refresh Ttigs, Fifteen WaitStatesl’2 (Continued)

66MHz 80 MHz
No. Characteristics Spbol E~ression

Min Mm

—

Min

Row address vatid to
MS assertion

j.25 x Tc – 4.0 90.7 74.1171

172

tAsR

MS assertion to row
~ddressnot vafid

2.75x Tc – 4.0 37.7 ns—

Colum address valid
to CAS assertion

173 ).75 x TC– 4.0 7.4tAsc ns

CAS assertion to
colum address not
vafid

RAS assertion to
column address not
vatid

Column address vatid
to MS reassertion

5.25 X Tc – 4.0174

175

176

177

74.1tcAH m—

3.75x Tc – 4.0~“” 117.9 ns—

102.1 83.5 ns—

WR reassertion to
CAS assertion

tRcs 72.0 58.7 ns—

CAS reassertion to
WR assertion

178 1.75 x Tc – 3.7 22.8 18.1 m

ns

ns

— —

—

—

66 MHz:
0.25 X Tc– 3.7 0.1 —

—

—

80 MHz:
0.25 X Tr – 3.0 0.1

6x TC–4.2 86.7 70.8twcH m

ns

— —

—twcR 9.5 X TC– 4.2 139.7 114.6—

15.5 x Tc – 4.5 230.3 189.3 ns—

WR assertion to RAS
reassertion

15.75 x Tc – 4.3 234.3 192.6 ns—

WR assertion to CAS
reassertion

184 14.25 X Tc – 4.3 211.6 180.1 ns

ns

m

— —

—

—

105.4

74.1

185 Data valid to CAS
assertion (write)

8.75 X Tc – 4.0 128.6tDs —

—CAS assertion to data
not vafid (write)

186 tDH 6.25 X Tc – 4.0 90.7
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Table 2-17 DRAM Out-of-Page and Refresh Timings, Fifteen Wait Statesl/ 2 (Continued)

66 MHz
No.

80 MHz
Characteristics Symbol Expression Unit

Min Max Min Max

187 WS assertion to data ‘DHR 9.75 x TC – 4.0 143.7 — 117.9 — ns
not valid (write)

7*
188 WR assertion to CAS twcs 9.5 x TC - 4.3 139.6 — 114.5 — :p“;

assertion .,$v~,
$~r~+.,,,.~,jif:

189 CAS assertion to US tCSR 1.5 X TC–4.0
;~,

18.7 — 14.8
-,,; ‘@s

“.**,

assertion (refresh) :.,.a>i.->a::

190 RAS reassertion to t~c 4.75 x Tc – 4.0 68.0 — 55.4 .~:“;$.l’‘-$ ns
CAS assertion (refresh)

\;s.$‘$:+}$;..t~:ab:,
~*.>:$.h:.,,,“

191 ~ assertion to RAS ‘ROH 15.5 x Tc – 4.0 230.8 — ii::::~,88 – ns
reassertion ,$,~., ,

..\.i:*-,,.-<.,,

192 ~ assertion to data tGA 66 MHz: ,$>1$. ~‘+$.,*’
valid 14x Tc – 7.5 —*P ‘‘~i~46’ — — ns

,;2;:,,~ $
80 MHz:

,* ,:,+>.,,
~~,i~,

14X Tc – 6.5 ~~;$:’~~ — — 168.5 ns
*‘

193 ~ reassertion to tG~ ‘?~$~~3;0:0 — 0.0 — ns
data not valid3

.\t{.~,,
.,~?

194 WR assertion to data 0.75 x T@~4>o.3 11.1 — 9.1 — n~
active

‘::$,,,Xt:!!,,.
~,>$i+~:..:,.~$...:y,h~,..

\
195 WR reassertion to >OQ$;FC — 3.8 — 3.1 ns

data high impedance
J*;,*F,
*.L.i.. “~~,:**\~\+\,~~;<..<:,,,

Note: 1. The number of wait statesfo~~~of-page access is specified in the DCR.
2. me refresh period is s@&.ti the DCR.
3. ~ reassertion will,~~~~~$occur after CAS reassertion; therefore, the restricted timing is ~m

and nOt tG~ $: ‘~j
.,. ., ,..,... ,.,
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Table 2-18 External Bu
,+ $

66 MHz 80 MHz
JnitExpression’ 2

r Min

+

Min MaxMax

8.8

— &
———7.6

3.1 —

ns

ns
80 MHz:
0.25 X Tc + ~.~ —

0.25 X Tc 3.8

6.0

ns—

5.0 —@valid to CLKOUT high (setip
tie)

CLKOUT high to TA invatid
(hold time)

ns—

70.0 —0.0 m

ns

—

—3.8CLKOUT high to data out active

CLKOUT high to data out vatid

0.25 X Tc

4—
—

4.1 7.6

3.1 —

66 MHz:
0.25 X TC + 5.0 4.8

203

204

8.8

—

ns

ns

nsCLKOUT high to data out
invafid

80 MHz:
0.25 X Tc + 4.5

0.25 X Tc 3.8 —

Preliminary Data
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Etiernal Memoy Intetiace (Port A)

Table 2-18 External Bus S~fionous TMgs (SW Access)4 (Contiued)

66 MHz
No.

80 MHz
Characteristics Expression’ 2 Unil

Min Max Min Max

205 CLKOUT high to data out high 66 MHz:
tipedance 0.25 X TC + 1.0 — 4.8 — — ns

.,\
80 MHz:

~,..j>\,/<...7>
0.25 X TC + 0.5 — — — 3.6., ,;;&:

206 Data in valid to CLKOUT high 5.0 — 5.0 “’$:.~~~
(setup)

* ....,
+:.$$j?.!$~;:>

~\,~,t:i,+},: .~+t.’!.

207 CLKOUT high to data in invalid
,$’,.‘ ,’:.

(hold)
0.0 — Olp;j&’‘:- ns

~~,i;$ -,!~:+?’-’~:,.h:!.i,.,....\a-+t.~..,ki.
208 CLKOUT high to ~ assertion 66 MHz:

.;,=.,*,*.i~,,. .!

0.75 x TC + 5.0 12.4 ~6L$;i{:k.._ _ ns

.Y*-“:;, ‘~
80 MHz: ,’ \’!.\>::2,$s+, *\.~“

~y,
0.75 x TC + 4.5

~~,*::.,
n ,*:>~$(—,:,$,. 10.4 13.9 ns‘t..

209 CLKOUT high to ~ reassertion ,$,,~bi 5.0 0.o 45 ns

210 CLKOUT high to m assertion3 66 MHz:
? ..,,,J:~%..:.:.:+.,.>,‘t*>,..

0.5x TC+5.3 ~~8.9‘:~;+??,,.,i;;.:, 12.9 — — ns
[Ws = 1 o~ys@ *

80 MH~f$~~!:,
o.5x qp;$g$.~ 7.6 11.1 ns
~~p~wrWS24]~ – –

,$<~;$;;@s ~ ~1 1.3 5.3 1.3 4.8 ~

211 c LKOUT high to ~ 0.0 4.8 0.0 4.3 ns
deassertion

tiote: 1. WS is the nmber @“%#~states specified in the BCR.
2. me asw~on~m}~w$s specified in the e~ressions arevatidforDSP56304,
3. If WS >1, ~ ~~e@on refers to the next rising edge of CLKO~.
4. External b~+~yn~onous tigs shotid be used ordy for reference to the clock and not for

relative *A. ,,-\;
..V. i.

Preliminary Data
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External Memo~ Intetiace (Port A)

Prelimina~ Data
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Specifications

External Memory Interface (Port A)

Figure 2-24 Synctiro~8~s Bus Timings SRAM 2 WS (~ Controlled)
“=:!!,/++,,,..>.)’\~!::}$\\\,, ~-,{.:!t, .;>,\,.,,..:>,,,!,:ti,,,,..i:~,,4:;‘.~.~,lt

‘k~+e<~Table 2-19 Arbitration Bus Ttiings
~\<.,. ..x

$j\;$>’.!,~rkji;:,$:4.>*~:;+,~:*,:... 66 MHz
.Q%’&cteristics

80 MHz
No. Expression Unit.~’..;\\,.:>!.

$2:..,.p+;.“ Min Max Min Max..!.
212 C*- high to= assertion/ 1.0 5.0 1.0 4.5 ns

,:6$a*S$rtion-,.,:>\,*.$,.{:.:>.s

2$@$,NW asserted/reasserted to 6.0 — 5.0 — ~s
$?CLKOUT high (setip)

214 CLKOUT high to ~ 0.0 — 0.0 — ns
reasserted/asserted (hold)

215 ~ reassertion to CLKOUT high 6.0 — 5.0 — ns
(input setip)

Preliminary Data
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External Memo~ Interface (Port A)

Table 2-19 Arbitration Bus Ttigs (Continued)

66 MHz 80 MHz
No. Characteristics Expression Unit

Min Max Min My, :~>g:~*
,:{ .\.

216 CLKOUT high to = assertion 0.0 — 0.0 V** ,::,, ? “k
(input hold)

.>~~>,‘~.i,:..:~“.$.-
??.:.>,,J,JR:.,‘if,.

217 CLKOUT high to ~ assertion
,.. .. ‘, ::

1.0 5.0 lQ# ,~’&.5 ns
(output)

‘.’,~ik,}.“ \.’.t$,\’*2~..$$.,
(i:.

218 CLKOUT high to BE reassertion 1.0 q$gf~,,‘“$’fo 4.5 ~

(output)
yp.,,:,.,)$,\\.:$,.~..

t?<}...~,,, .,,..>,%,,.,.>.:+ .,..
219 BB high to BB high tipedance -$ gi~ ,: — 2.2 m

(output)
\ ..:,:’
...\...*.*..,

220 CLKOUT high to address and 0.25 X Tc ~{~;&.8 “ – 3.1 – ns
controls active ,/.;.’,:$1,.,~); ; i,., ,

.*-.“t.~..~,:tlij
221 CLKOUT high to address and 66 MHz: ,.<~~‘ \;&

‘Ii!;\::
controls high impedance 0.25 x Tc,*~.o 3 — 4.8 — — ns

“ .~l(,>
80 M~&*+: ““
o.2~<,Wl 0.5 — — — 3.6 ns

222 CLKOUT high to AA active 0,2J”FTC 3.8 — 3.1 — ns

223 CLKOUT high to AA
reassertion

*>L 4.8 8.8 — — ~

4.1 7.6 ns

0.75 x Tc + 1.0 — 12.4 — — ns

80 MHz:
0.75 x Tc + 0.5 9.9 m— — —

Preliminary Data
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External Memory Intetiace (Port A)

CLKOUT [

+ m

7[

Preliminary Data.
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BB

Etiernal Memo~ Intetiace (Port A)

AAO-AA3
,.*

Y

Preliminary Data
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External Memo~ Intetiace (Poti A)

cLKouT*
m

m

AO-A17——
RD, WR

AAO–AA3

—s

Preliminary Data
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Host lntetiace Timing

TIMINGHOST INTERFACE

Table 2-20 Hostkterface Timing1z2

No.

300

317

Expression
66 MHz 2.4

Unil

ns

Characteristic10

*

Min Max

60.6 —!xTC

56 MHz:
rc + 15.0

Access cycle time

Read data strobe assertion width5
HACK assertion width

—

ns

ns

—

—
30 MHz:
rc + 12.4 24.9

Read data strobe reassertion width5
HACK reassertion width

318 12.4 ns

ns

m

—

—

—

319 Read data strobe reassertion width
between two consecutive “Last Data
Register” reads, or two consecutive
Cm reads, or two consecutive ICR,
or two consecutive ISR reads3 ‘5’8

47.9 —

— —

—

39.5

T20.0 —

47.9 —

320 Write data strobe assertion width6 “’

Write data strobe deassertio~\&id&
...~,f\.~~’a,.,,,.

16.5 ns

321 66 MHz:
2.5 XT= + 10.0 ns

ns

—

—39.5
BOMHz:
2.5 X TC+ 8.3

322

323 T
15.0 —

0.0 —

15.0 —

12.4 ns

0.0 ns

Ho~~~$&put setup time before
~ri~~ata strobe deassertion6

12.4 ns

ns

—

—T 4.1q.~t data input hold time after write
data strobe deassertion6

Read data strobe assertion to ou ut
?data active from high irnpedmce

HACK assertion to output data
active from high impedance

4.1 ns

ns

—

24,8
+

— 30.0327 Read data strobe assertion to output
data valid5
HACK assertion to ou@ut data vafid I

t

— 15.0Read data strobe reassertion to
output data Mgh impedance5
HACK reassertion to output data
high impedmce

328 12.4 ns—

Preliminary Data
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Host Intetiace Wining

Table 2-20 Host hterfaceTirningl’2 (Continued)

66 MHz 80 MHz
No. Characteristicl” Expression Unit

Min Max Min Max

329 Output data hold time after read data 5.0 — 4.1 — ~s
strobe deassertion5
Output data hold time after HACK ,1~’

reassertion
:t,>,.,,>>.

$,$,;~:l.~’

330 HCS assertion to read data strobe
~,?,l,..,<

66 MHz:
,~Q,.’,*3$:t

~..<-.$i~

deassertion5
*,.:.V.

Tc + 15.0 30.2 — — ‘$ “$’Fm**$$:,:*.,‘.,.*l!.j+.~i
80 MHz:

*:..,??!).,,,.Q<,~+>“\.*!;l:.:,
Tc + 12.4 24;5$: ~i~— ns— —

331 HCS assertion to write data strobe
.:,~<,k,t.+t:~,,

15.0 — %&@ – ns
deassertion6

,.t~>{>\.\,
a,f,),.!,.,...*...:,.

332 HCS assertion to output data vatid — 20.6 ns

333 HCS hold time after data strobe 0.0 — ns
deassertion4

334 Address (AD7–ADO) setip time ~ ~:’‘~%.o – 5.8 – ns
before HAS reassertion (HMUX=l) “k..‘~!:?,:>?+.,.,+,T].$,k,,*$,>

335 Address (AD7–ADO)hold time after
~>....i!, 5.0 — 4.1 — ~

HAS reassertion (HMUX=l) ,’:,, *’1’
.*:*::$.

336 A1O-A8 (HMux=l), A2-AO
,. t .,,,~-!,>,,,,.$’$.

,, ~;~:$x,. 10.0 — 8.3 — ns
(HMUX=O),HR/~setup time befor~’. ., **
data strobe assertion4

.~i~t.\.& .
@**+$,,~y””t,.,i+.,.,

.:~i~k.:;CiJi>
337 A1O–A8 (HMUX= l), ~–AO ;%-P>?c. 5.0 — 4.1 — ns

(HMUX=O),HR/~ hold @&$&r
data strobe deassertion4 ~tti :;j.,,,. .:,,

338 Delay from read data~~~e 66 MHz:
reassertion to ho~r~~uest assertion 2 X Tc + 25.0 55.3 — — — ~
for “Last Dat~<Re~~~kread5’7’ 8

.,>Y‘:.?7..~. , 80 MHz:
~~n:s~,a.4$.+

,..,,.i,.;:,,,.~ 2 X Tc + 20.6 — — 45.6 — ns

339 Delay ~$~write data strobe 66 MHz:
de~~B@on to host request assertion 1.5X Tc + 25.0 47.7 — — — ns
f~~[~~ Data Register” write6, 7,8,:Ji.‘,<:,‘~,.$ 80 MHz:,,,.J.t.>,,.,~>’)j~},t$

j~. 1.5X T=+ 20.6 — —$?.*l 39.4 — ns
“,”t~.,’.’/;~\.

3%;’ belay from data strobe assertion to — 25.0 — 20.6 ns
‘ host request reassertion for “Last

Data Register” read or write
(HROD=O)4J7J8

Prelimina~ Data
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Host Interface ~ming

Table 2-20 Host hterface Titig 1’2 (Contiued)

66 MHz 80 MHz ~
No. Characteristiclo Expression :$Unit

Min Max Min Max& :$;;;:*&,,*.,..?,,

341 Delay from data strobe assertion to — 300.0 — .$~.p “ ns
host request reassertion for “Last .:.,!* ~:~+$:;.,<,~.$>~,
Data Register” read or write ~,!?\‘i.;.~~~,,,..,8,, .,.:@}+
(HROD=l, o en drain host

$

,:$>,,*.~.,,f.$>..?::~’’f’{~,?,,’..*>J?’
request)4’7’ F9

..> \&1$‘t,
‘b~.\::“’

Gote: 1. See Host Port Usage Considerations on page 1-12. m N,’:< ‘“*?:2*
2. h the timing diagrams below, the controls pins are drawn as a~pti~$#The pin polarity is.l,;!’.’.

programmable. +.>&y~+<.;..‘$~., ‘“/%:{,,><3.$
3. This timing must be adhered to ody if two consecutive re*,,*m one of these registers are

executed. ‘‘?,,.

4. The data strobe is Host Read (HRD) or Host Write (@~t@ ke Dual Data Strobe mode and Host
Data Strobe (DS) in the Single Data Stiobe mode. ‘:a’::~~

5. The read data strobe is HRD in the Dual Data ,$&%,,#ode and HDS in the Single Data Strobe
mode.

*:;~,\,.?>$’~’y<,.e>
6. The write data strobe is HWR in the Du~:~ata S%obe mode and HDS in the Single Data Strobe

mode. .,,,$..:<!\\ “;.
7. The host request is HREQ in the SQ~i+~@st Request mode and HRRQ and HTRQ in the Double

Host Request mode.
‘.:1;*,h

.v?:.</;T%\~\:i::,
8. The “Last Data Register” is the re~ter at address $7, which is the last location to be read or

written in data transfers. ~s i@’~L/TXL in the Little Endian mode (HBE = O),or ~/TXH in
the Big Endian mode (H=e= 1).

9. k this calcdation, ~q.~~tkquest signal is palled up by a 4.7 ~ resistor in the @en-drain
~;.,‘.,%:$y:,:.mode.

10. VCC= 3.3 V+ 0&t{~,~J~’4FC to +100 ‘C, CL = 50 pF + 2 TTL loads
~t..!;, ..1,‘

Figure 2-28 Host Interrupt Vector Register (IVR) Read Timing Diagram

Preliminary Data
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Host Intetiace Timing

HREQ,

HAO–HA7

HCS

m, m

HDO–HD7

— _
HRRQ, HTRQ

mo4a4

Preliminary Data

Non-Multiplexed Bus
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HAGHA7

Host Intetiace Timing

r 4

n

nvvm, nua

HDO-HD7

M0485



Specifications

Host Intetiace Timing

— -
HREQ, t

Prelimina~ Data
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Host Intetiace ~ming

HA8-HAIO
*,<\—

o334

HADO-HAD7

HREQ, HRRQ, HTRQ
.~<~\

,~:,
,p‘;y+,

Figure ~a$~te Timing Diagram, Multiplexed Bus

M0487

Preliminary Data
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SCI Timing

SCI TIMING

Table 2-21 SCI Ttig

66 MHz
No.

80 MHz
Characteristics Symbol Expression Unit

Min Max Min Max .,>$7.>>t,,~

400 Synchronous clock tscc2 8XTC 121.0 — 100.0 — *<.:@:,
cycle ~*- 1!,“~~:‘~,,:.;..,

401 Clock low period
,~x .,,.,~!..

tscc/2 – 10.0 50.5 — 40.0 *<&, ns

402 Clock high period tscc/2 – 10.0 50.5 — 40,C:;“t?;#L’” ns

403 Output data setup tScc/4 + 0.5 x Tc –17.0 20.5 — .:($~:: ~; – n~
to clock falling edge .’~i!*..,..4:,.,
(internal clock)

\$y:>\lN\.f,....,.,;*:*‘i....,.,...,.:n\.

404 Output data hold tScc/4 – 0.5 x Tc 22.5 ~~,~;,g ‘“ 18.8 — m
after clock rising

.,::<!!
~>+.\.>~.~,,.

edge (internal clock)
.*. . “.,<:F ‘is’>?.};,..

405 kput data setup tsCC/4+ 0.5 x Tc + 25.Q;”‘~~;h — 56.3 — m
time before clock ~*\‘{,.!,$!~$“:~,:h”,..>,>,,:aj.e,,
rising edge e’.N....,r...,,*,,,
(internal clock)

.+.:.
;i..,,,..

406 hput data not valid tscc/4 + o.@9g~ – 5.5 — 32.0 — 25.8 ns
before clock rising &*’?i%,$..\,\,T*”,
edge (internal clock) ,,/, ,</>~*$,. y,:,. ,....?,,,.(..

407 Clock fakg edge
‘\-y4+,N.,,.+,.~.~.>.4+,’,.{*. —‘~i!,;::”~+j,~$ 32.0 — 32.0 ns

to output data valid ,$*~L..*,*~>.~i
(external clock) ,t.:?i’’~’$:,,.$’

408 Output data hold ‘5%’>~,b’~~q,w~”Tc + 8.0 23.0 —,~. 20.5 — ns
after clock rising .-.<;,,. ~.::.’:..~’:..$,.{+,yk.,,,i~~edge (external ~%::~:,1,

.,J;/,\i:?
clock) ....

.,~y.<$.

0.0 — 0.0 — ns

9.0 — 9.0 — ~s

clock)

411 Asynchronous tACC3 64xTC 969.7 — 800.0 — ns
clock cycle

412 Clock low period tACC/2– 10.0 474.8 — 390.0 — m
—

Preliminary Data
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No.

413

414

415

Table 2-21 SCI Timing (Continued)

Characteristics S~bol

m
Output data hold
after clock rising
edge (internal clock)

k66 MHz
Expression

Min Max

I I

I

m

ns

~
~4;P*,~“

Vote: 1. VCC = 3.3 V* 0.3 V; T, = 40°C tO +100 ‘c, CL = 50 PF + 2 m+;*~S

2. t~cc = syntionous clock cycle time (For intemd do&a~C ?$\detetied by the SCI clock control
register and Tc)

~jl~1’,,.,,...\.*:\,,“, x;*}:
3. tACC= asynchronous clock cycle time; vaIue give~J&$Xclock mode (For intemd dock, tACCis

determined by tie SCI clock control register q$~$&,ss
*‘t>

Prelimina~ Data
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SCI Timing

SCLK
(output)

TXD

RXD

SCLK
(Input)

TXD

RXD

M0488

M0489

Figure 2-34 SCI Asynchronous Mode Timing

Preliminary Data
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ESSIO/ESSll Timing

ESSIO/ESSll TIMING

Table 2-22 ESSI Timings
.!... ... .$. .$

,<. >,.., $

66 MHz 80 Mfi
,,.i:;*.i>~

No.
~4n~$r

Characteristics4~6” Symbol Expression .’?*J*+3y Unit
Min Max Min M$$,, :’-n.>’:::*s

430 Clock cyclel t~~~~~ 4xTC 60.6 — 50.0 *~,<~+ i ck ns
3xTC 45.5 — 37.5%4:,, ‘!& X ck..!. ,.’~,:~

431 Clock high period
~~~:?‘$%.ki,::.:s}*!,** ns

● For internal 2 x T= – 10.0 20.3 -P; ~$~.ti —
clock .?.:),;$.,,.+.y&,,.4,,,:*$}:+?’

:~\.,?t~,,,,3;<..
● For external 1.5x TC 22.gh ‘“~’~ 18.8 — ns... .\,

clock .’‘“.+~,~!”,‘1~~.:<.r$
* .,.,.,...<.>x -:*S..?>.

432 Clock low period ,) ‘:!*:.,$4
● For internal 2 x Tc – 10.@~:;lFY‘*YY6.3 — 15.0 — ns

clock *>*..,}$$ ~~jl,:>:$,,,,,!“,
. For external 1.5 x:~~~ “$’:’ 22.7 — 18.8 — ns

clock .Jr*l\.,.i:\&\,L.!?.’,,, .,I,,\:: !.J,$,,$..
433 MC rising edge to ‘i:: —“~,+ 37.0 — 37.0 Xd ns

FSR out @l) Mgh
,.,.,.,,,.,:,-. ‘. — 22.0 — 22.0 icka..

434 MC rising edge to ‘!:>< — 37.0 — 37.0 X ck ns
FSR out @l) low

~:’~*.~J\.<<..~j~.:,
\$.J —“!$~.sh,,,

22.0 — 22.0 icka
,4..,,,+‘. ,,.,

435 MC rising edge to $$:~-‘)y~ — 39.0 — 39.0 X ck ns
FSR out (wr) hi~?~~i~j” — 24.0 — 24.0 icka

436 MC ristig+d$h,;$ ‘ — 39,0 — 39.0 X ck ns
FSR out+~&~l~# — 24.0 — 24.0 icka

{.~
437 WC~i~~&dge to — 36.0 — 36.0 X ck ns

FS@;;~,~wl) high — 21.0 — 21.0 icka

438$j~~,C rising edge to
.p$.<~$, Wk out (Wl)low

— 37.0 — 37.0 X ck m
— 22.0 — 22.0 icka

,,.+>‘ .,,y~,;,
$:8 ‘ Data in setup time 0.0 — 0.0 — X ck ns
~,“ before WC (SCK in 19.0 — 19.0 — ick

synchronous mode)
fa~ing edge

440 Data in hold time after 5.0 — 5.0 — X ck ns
MC fdbg edge 3.0 — 3.0 — i ck

441 FSR input @l, wr) high 23.0 — 23.0 — X ck ns
before MC fatig 1.0 — 1.0 — icka
edge 2

Preliminary Data
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ESSIO/ESSll Timing

Table 2-22 ESSI Ttigs (Continued)

66 MHz 80 MHz
No. Characteristics/ 6J’ S~bol Expression

Cond-
Unit

Min Max Min Max ition5

442 FSR input (wI) high 23.0 — 23.0 — X ck ns
before RXC falling 1.0 — 1.0 — icka
edge

,,,:.,,r
,,,>‘?.);$x

443 FSR input hold time 3.0 — 3.0 — x Ck ,,*,:X;,’
after RXC falling edge 0.0 — 0.0 — i ck a~+J..>.,,.:$

444 Flags input setup 0.0 — 0.0 — <*.*;,, ‘“ns
before RXC faUing 19.0 — 19.0 _,$$<‘><&g

edge
‘..,*.,\\~.~\*.J .‘‘*$:.>,6:...c..++.;

445 Flags input hold time 6.0 — 6.0 ‘$g~’ X ck ns
after RXC falling edge 0.0 — o$~~,,g,..- icks

446 TXC rising edge to FST — 29.0 \~:~l;$< 29.0 X ck ns
out (bl) high — 15.~;4.‘ ‘a’~? 15.0 i ck

447 TXC rising edge to FST — ,,~$1.o”$‘_ 31.0 X ck ns
out (bl) low -’”?’*: >Pf%o — 17.0 i ck,,, ,.,

448 TXC rising ed e to FST
;,, .Ii

f
“’%”“31.0 —~:,,+,. 31.0 X ck ns‘.?;i~~*,:$

out (wr) high ~ 17.0 — 17.0 i ck

449 TXC rising edge to FST
,,*,$.~ * —., 33.0 —,L,.X:?.J, 33.0 X ck ns

out (wr) 10W2 ~.,\?a,-~i’, ..*, — 19.0 — 19.0‘.\~!.. i ck

450 TXC rising edge to FST
>,;w:a~

...s$‘ ;:..~,\,, — 30.0 — 30.0 x& ns‘.$:?,,,,.~.b,
out (WI) figh

,~i:,.~:,~s!;..}>,,..,.:,;)’.’ —:,~+1*‘,**V 16.0 — 16.0 i ck

451 TXC rising edge to FST — 31.0 — 31.0 X ck ns
out (Wl)low — 17.0 —,)..,~~.’?’ 17.0 i ck

*~\
452 TXC rising edge to

~JJ:~$:)i,,,,<~~,+:!.’j*.,~,,,$.$,,, — 31.0 — 31.0 X ck ns
data out enable from,, !~ y — 17.0 — 17.0 id
high impedance ~~~:, “&’”r

453 TXC rising e<$~ti+< “P — 34.0 — 34.0 X ck ns
Transmitte~@,:*e — 20.0 — 20.0 i ck
enable a~~~~~%

‘3;@,~\..+>.
454 TX~.~%~~dge to 35+ 0.5 x Tc — 42.6 — 41.3 X ck ns

d~,~o~t Valid 21.0 — 21.0 — 21.0 i ck

45s ‘t@@rising edge to — 31.0 — 31.0 X ck ns
$~:$aia out E h

5
— 16.0 — 16.0 i ck

‘$ .mpedance

456 TXC rising edge to — 34.0 — 34.0 X ck ns
Transmitter #Odrive — 20.0 — 20.0 i ck
enable deassertion3

Preliminary Data
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No.

457

458

459

460

461

462

~ote

ESSIO/ESSll Timing

Table 2-22 ESS1 Ttigs (Contiued)

1. For the internal clock, @&xte&al clock cycle is defined by Icyc and the ESSI control register.
2. The word-relative frdes~c signal waveform relative to the clock operates in the same manner as

the bit-length fia~~wi~al waveform, but spreads from one serial clock before first bit clock
(same as Bit L~$&~#me Sync signal), unfl the one before last bit clock of the first word in frame

3. Periodically$q~&#% and not 10070 tested
“$~v’’’~?<.<~’”4. Vcc = 3.3 w,&&;%V;TJ = 40°C to +100 ‘C, CL = 50 pF + 2 TTL Loads

5. TXC (S@~ ~~)= Transmit Clock
RX~~~C~&?SCK Pin)= Receive Clock
&W@:Pk) = Transmit Frame Sync

.,,l,@R#EC1 or SC2 Pin) Receive Frame Sync
d~~~= htemal Clock;<$~,t.- ‘$t~>~ck = External Clo&

...‘,. ,!,,-a$~).’ ,,,$*} .y i ck a = ktemd Clo&, Asynchronous mode
,iJ,“}!j$,i. (Asynchronous implies that TXC and RXC are two different clocks)?,* .~,,~.i.i:t::$ i cks = hternal Clock, Synchronous mode~$s:??}:: (Synchronous imphes that TXC and RXC are the same clock)

7. bl = bit length
W1= word length
wr = word length relative
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ESSIO/ESSll Timing

TXC
(Inputi

output)

FST (Bit)
out

FST (Word)
out

Data Out

Transmitter
#O Drive

Enable

FST (Bit) In

FST (Word)
In

..?*3Flags @%t,G;$.

Note~,$7$:t~~etworkmode, output flag transitions can occur at the stati of each time slot
p [wfihin the frame. In Normal mode, the output flag state is asserted for the entirey$.l.,,>,$.S*,,:*,p,,~>.~:,.,,.,,,... !.., frame period..,?\:t,:{-..,,r)..>$L M0490

‘.lJy<,\,$~~,,
Figure 2-35 ESSI Transmitter Timing‘::(:::’.”

‘i,’.

Preliminary Data

2-72 DSP56304/D MOTOROLA



Specifications

ESSIO/ESSll fiming
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Timer Timing

TIMER TIMING

Table 2-23 Tker Ttig

uote: Vcc = 3.3 V f u.3 V; TJ = 40”C to +100 ‘C, CL = 50 pF + 2 T~ Loads

Preliminary Data
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Timer Timing
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GPIO Timing

GPIO TIMING

Table 2-24 GPIO Timing

—

Fetch the instruction MOVE XO,X:(RO);XOcontains the new value of GPIO
and ROcontains the address of GPIO data register.

Figure 2-40 GPIO Timing

Preliminary Data
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JTAG TIMING

JTAG TtigTable 2-25

CharacteristicsNo. Expression
F Min

Unit
Max

22.0

I

500 TCK frequency of operation

TCK cycle time in crystal
mode

TCK clo& ptise width
measured at 1.5 V

I 0.0 “22.0

45.0501

502

ns

ns

TCK rise md fafl times503 0.0

5.0

3.0 ns

504

505

Boundary scan input data ns
setup time

Boundary scan input data
hold time

24.0 ns—

506 TCK low to output data
vafid

40.0 0.0 40.0 ns

507 40.0 0.0

5.0

40.0 ns

508 ns

509

510

25.0

0.0

ns

44.0 44.0

511 I 0.0 44.0 0.0

100.0

44.0 ns

ns

1

I 100.0512

~msetup time to TCK

w I 40.0 40.0 ns

&
q? 1. Vcc = 3.3 V f 0.3 V; TJ = 40”C to +100 “C,CL = 50 PF + 2 TTL Loads
\t,,~~~.,:. 2. Ml timings apply to ~CE module data transfers because it uses the JTAG port as an interface.

TCK
(Input)

M0496

Figure 2-41 Test Clock Input Timing Diagram
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JTAG Timing

Figure 2-42 Bounda~ Scan (JTAG) Tifi~~ Diagram
.t$~’%’>,

TCK
(Input) v,~ r (r)>

TDI
TMS

(Input)

*

TDO
(output) Output DataValid

TDO

M0498

Preliminary Data
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OnCE Module Timing

TCK
(Input)

OnCE MODULE TIMING
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OnCE Module Wmlng
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Packaging

Pin-out and Package Information

TQFP Package Description

Top and bottom views of the TQFP package are shown in Figure 3-1 and
Figure 3-2 with their pin-outs. ,:!$,

D7

d

109
Da ‘~$

~op Wew)

.,;$
Note:” Because of size constraints in this figure, only one name is shown for multiplexed pins. Refer

to Table 3-1 and Table 3-2 for detailed information about pin functions and signal names.

Figure 3-1 DSP56304 Thin Quad Flat Pack (TQFP), Top View
AA0301

Preliminary Data
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Pin-out and Package Information

EXTAL

aGNDQ ;-:.

Orientation Mark
(on top side)

4

-0

Because of size constraints in this figure, only one name is shown for multiplexed pins. HeTer
to Table 3-1 and Table 3-2 for detailed information about pin functions and signal names.

AA0302

Figure 3-2 DSP56304 Thin Quad Flat Pack (TQFP), Bottom View

I

Preliminary Data
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Pin-out and Package Information

Table 3-1 DSP56304 TQFP Si~al Identication by Pin Nmber

Pin
Signal Name

Pin
Signal Name

Pin

No. No.
Signal Name

No.

[ SRD1 or PD4 26 GND~ 51 AA2/RAs2

~ STD1 or PD5 27 TI02 52 CAS ,+:.,
.,

) SC02 or PC2
,,,,,$$,

28 TIO1 53 XTAL ,..~$;’ .~~,*l,\”:-~’

! SCO1 or PC1
.,,,,?,.~’.~~.’?::ct.,3:..\

29 TIOO 54 GND~ ,:~!.’ ,~.!(J\$*::W,, .,:.-
j m 30 HCS/HCS, HA1O, or PB13 55 EXTAL .?,:,?2:,,:$,,$‘.:.’

.:. *J*.~’..$$;$.\

5 PINIT/M
- Y:.\>,‘,.

31 HA2, HA9, or PB1O 56
‘CCQ .,:,+ ‘S’

,. *

. ~~~t:.,,,. .:.\\?
‘.;.

7 SRDOor PC4
..”.?,*P

32 ml, HA8, or PB9 57 v~~~ +<~;.3<?::x.a$:?;k‘“

1 vc~~ 33 HAO, HAS/HAS, or PB8 58 G$~e:”....

) GND~ 34 H7, HAD7, or PB7 53? q$C~OUT

10 STDOor PC5
.:.?.,,:>

35 H6, HAD6, or PB6 .. 60$:. BCLK~+:.
>.,.{.

11 SC1O or PDO 36 H5, HAD5, or PB5 ,7[,, ’61 BCLK<.,,

[2 SCOOor PCO 37 H4, HAD4, or PB~,w~$$9*F 62 m~:,..‘.,,:,.,
‘>~$?i

13 RXD or PEO 38 v~c~ 63 m3P

14 TXD or PE1 39 GND~ ~:~$ygh 64 m

[5 SCLK or PE2 40 H3, ~~~br PB3 65 Vccc,.+

16 SCK1 or PD3 66 GNDC

17 SCKOor PC3 67 m

L8 v~cQ HO, HADO, or PBO 68 m

19 GNDQ 69 AA1/MSl

20 Not Comected \pCf2:Y~? 45 v~cp 70 AAo/mso
resewed ,$p’,}.$,,,.,.y/:~,*.,,,.>.,

21 HDS/HD&W~7WR, 46 PCAP 71 m
or PBl~,, ~~$$k.., .\.,

22 HR@~m/HRD, or 47 GNDP 72 AO
g~~p..$”

\.,.:,
23 $~:w~K/HACK,

$;\tim/HmQ, or rB15
48 ‘NDP1

73 Al

24 HREQ/HREQ, 49 Not Comected (NC), 74 vcc~
HTRQ/HTRQ, or PB14 resemed

25 vc~~ 50 AA3/RAs3 75 GNDA

Preliminary Data
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Pin-out and Package Information

Table 3-1 DSP56304 TQ~ Si~al Identification by Pin Number (Continued)

Zin

Signal Name
Pin

Signal Name
Pin

Signal Name ,,,
~o. No. No. *’X,l,$J,$<,.,,.,’~,’$:.,,,.:,,.>,
‘6 M

-,i.t.$
99 A17

.+:,,
122 D16 .\\. ,,~,$.$\,,\$$,,>‘.:,..... 1,.,,4,.!.,?

‘7 A3 100 DO 123 D17 ~+~:~.’-~‘~t~J\.tw~,:,,.,:,,.,.;>: .i~.,,.,..1.
,$+,., ,:>>k~~

‘8 A4 101 D1 124 D18 !i~{kaf,i~~,
**j,\>,,.~..~,.-$$,,.,..Y: ‘$’

‘9 A5 102 D2 125 D19 “;?<+,,.$‘>-:.. $1;

10 VCCA 103 VCCD

;1 GNDA 104 GNDD

)2 A6 105 D3

)3 A7 106 D4 ?2*’”” 129 VCCD.s$$,,Jr,,\.~$,}~
:4:,1,$f+

)4 A8
.i?,

107 D5
**,‘.”.t.,\.,+<.*’ .?!> 130 GNDD~:\.s*,*,

.:,$,
;5 A9 108 D6 ,,{j::‘ ~-,:,,\ 131 D21*~~i,.

16 VCCA 109 D7 ,,, ~~xt$ ‘< 132 D22
,.i, ..

17 GNDA ~lo D&$+~; 133 D23-.,,

18 A1O 1$+ ~~cD 134 MODD/IRQD

)9 All
‘L,,.;t~+

.. *J2~ ~~GNDD 135 MODC/IRQC
~‘<?:>!..,,~.?

10 GNDQ “+’” ‘ %13 D9,.:.: 136 MODB/~QB,>\),‘..$!w., ~,,t~:
.:*,~,{*;, -..,,.

11 VCCQ
>!], ..i\, ‘..:=

x $:<:?~,y$.: 114 D1O 137 MODA/IRQA.}.~z,*,‘.*<i.
1,$,:,,.<*Qye,,,

32 A12 ,\~.,>,*”tJ,,,$..f’~~,,~,, 115 Dll 138 TRST
?~,. “$

?3 A13 \\\*,:v:tt..’-’!:,-],~i~’ 116 D12 139 TDo‘Y:.*,,

117 D13 140 TDI

118 D14 141 TCK

119 VCCD 142 TMS

120 GNDD 143 SC12 or PD2

98 A16 121 D15 144 SC1l or PD1

Note: Signal names are based on configured functionality. Most pins supply a single signal. Some
pins provide a signal with dual functionality, such as the MODtilRQx pins that select an
operating mode after RESET is reasserted, but act as interrupt lines during operation. Some
signals have configurable polarity; these names are shown with and without overbars, such
as HAS/HAS. Some pins have two or more configurable functions; names assigned to these
pins indicate the function for a specific configuration. For example, Pin 34 is data line H7 in
non-multiplexed bus mode, datdaddress line HAD7 in multiplexed bus mode, or GPIO line
PB7 when the GPIO function is enabled for this pin.

Preliminary Data
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Pin-out and Package Information

I A8 I

I A
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Pin-out and Package information

Table 3-2 DSP56304 TQFP Si~al Identification by Name (Continued)

Pin
No.

42

Signal Name

H1

H2 41

H3 40

H4 37

H5 36

H6 35

H7 34

HAo 33

HAl 32

HAlo 30

31

HAS 32

HA9 31

HACK/HACK

HADO

NMI 6 PDO 11

NC 49 PD1 144

PBO 43 PD2 143I 40

E37

36

PB1 PD3 I 16

PB1O 31 PD4 1

PB1l 22 PD5 2

PB12 1211 PEO I 13
, *

PB13 30 1 PE1 14HAs I 33

PB14 24 PE2 15

PB15 23 PMT 6

HCS/HCS

HDS/HDS I 21

Preliminary Data
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Pin-out and Package Information

Table 3-2 DSP56304 TQFP Si~al Identification by Name (Continued)

Signal Name
Pin

Signal Name
Pin

Signal Name
Pin

No. No, No.

Mso 70 SRD1 1 vc~~ 57

Msl 69 STDO 10 Vccc 65,.*

MS2 51 STD1 2 vcc~ f<~Q$

MS3 50 m 62 vcc~
.~: *;yff

,tj..
~ —

m 68 TCK 141 vcc~ ~+$;$h ‘“ 119

WSET 44 TDI 140

RXD 13 TDO 139

Scoo 12 TIOO 29

Scol 4 TIO1

SC02 3 TI02 ,,,>1...

Sclo 11 TMS ; ,,.$$8 > VCCQ 91,.~

Sell 144 TRST ‘t:+:~:v3#8 VCCQ.’~,~j,i,~>,. 126
...... ‘

SC12 143 TXD
<tr:,

14 vcc~ 8,:?
..

SCKO 17 Vcc$$ot+: 74 Vccs 25

SCK1 16 <p&g&.
~-.~ 80 WR 67

,.,. . ...

SCLK 15

SRDO 7
\\:..

Preliminary Data
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Pin-out and Package Information

TQFP Package Mechanical Drawing

FF4X n 0.20 T L-M N 4X 36 TIPS n 0.20 T L-M N

.

&
I

NOTES
1. DIMENSIONS AND TOLERANCING

PER ASMEY14.$1994.
2. DIMENSIONS IN MILLIMETERS.
3. OATUMS L, M AND N TO BE

DETERMINED ATTHE SEATING
PLANE, DATUM T,

I =,, ANF

VIEW Y

4. DIMENSIONS S AND VTO BE
DETERMINED AT SEATING PLANE,
DATUM T.

5. DIMENSIONS A AND B DO NOT
INCULDE MOLD PROTRUSION.
ALLOWABLE PROTRUSION IS 0.25
PER SIDE, DIMENSIONS A AND B DO
INCLUDE MOLD MISMATCH AND
ARE DETERMINED AT DATUM PLANE
H.

6, DIMENSION D DOES NOT INCLUDE

VIEW AB
k(zpl

Case 91p-03’

+ -,,--, -----

4+
81’

DAM BAR PROTRUSION.
ALLOWABLE DAMBAR
PROTRUSION SHALL NOT CAUSE
THE D DIMENSION TO EXCEED 0.35.

MILLIMETERS

DIM MIN I MAX
A 20.00 BSC

Al 10.00 BSC
B 20.00 BSC

B1 10.00 BSC
c 1.40 1.60

cl 0.05 0.15
C2 1.35 1.45
D 0.17 0.27
E 0.45 0.75
F 0.17 0.23
G 0.50 BSC
J 0.09 0.20
K 0.50 REF
P 0.25 BSC

R1 0.13 0.20
R2 0.13 I 0.20
s 22.oo BSC

S1 11.00 BSC
v 22.00 BSC

VI 11.00 BSC
Y 0,25 REF
z 1.00 REF

AA 0.09 0.16
e 0“

01 0“ 7“
02 11” 13”

Figure 3-3 DSP56304 Mechanical Information, 144-pin TQFP Package
/

i’
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Pin-out and Package Information

PBGA Package Description

‘@@e@@@@@@@@@@@
oooooooa5@@@@@F RX” SC1O SCOO GND GND GND GND G~$ i $~’ND

‘@@
‘@@
‘@@e @@@@o@
‘@@@ @@@@@@
‘@@@ @@@@@o
‘@@@@@@@@@@@@@@
N@@@e@@@@@@@@o
‘“@@@@@@@@@@@@@@

Figure 3-4 DSP56304 Plastic Ball Grid Array (PBGA), Top View

Preliminary Data
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Pin-out and Package Information

@@@ @@E
@@@ @@F
@@@ @@G
@@@ @@H“
@@@ @@J
@@@ @@K
o@@@@@@@@@@@@@
@@@@@@@@@@@@@
,@@@@@@@@@e@@o@

Figure 3-5 DSP56304 Plastic Ball Grid Array (PBGA), Bottom View
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Pin-out and Package Information

Table 3-3 DSP56304 PBGA Si~al Identification by Pin Number
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Pin-out and Package Information

Table 3-3 DSP56304 PBGA Si~al Identification by Pin Nmber (Conttiued)

Pin
Signal Name

Pin
Signal Name

Pin

No, No. No.
Signal Name

*,\?~~,}+.~

F6 G~ H3 SCKO or PC3 ,~~ Ag ;::j~>:,$?~“
:,: .

F7 GND H4 GND K1

F8 GND H5 GND K2 -Qfw,

q{mQ, or PB14

F9 Gm H6 GND

F1O G~ H7 GND

Fll G~ H8 GND

F12 v~~~ H9 GND ,,, g,,
,$$+’;,

*K6 GND.,F]....$ ,.
,:*&\$s~:%

F13 A14 H1O GND ..5, l!.$,);, . K7 GND..+ >,*, .:::?
t:$,>,e,t$.

F14 A15 Hll GND Yb’ ““” K8 GND,&\’. *,:,.:>.,,.*.
G1 SCK1 or PD3 H12 vccA+ia:,,<”yL K9 GND

G2 SCLK or PE2 H13 Al,$,$t..$ K1O GND
.,,,.,<.!.>*>

G3 TXD or PE1 H14 Al$:’ Kll GND

G4 GND $$:%, HACK/HACK, K12 vccA,:i,
.l,.~,.4’>:$;:$\:,,.~i!}.‘i’? HRRQ/HRRQ, or PB15

G5 GND HRW, HRD/HRD, or K13 A5
PB1l

G6 GND {it{, HDS/HDS, HWR/HWR, K14 A6*3~S.!*+\,~.,,,,is,:.r. ,,,. or PB12.X. i;
G7 Gm [“s~y

J4 GND L1 HCS/HCS, HA1O, or
?.+,>:,,.*,{1$*.,;,:>’,...~.,.>,,

‘!.k,.Y, PB13

G8 .$f~8~’*
\

J5 GND L2 TIO1
,,. ..- :.\$..:.y

Qg,:;, ~ND J6 GND L3 TIOO. .,’
&~~ ‘ GND J7 GND L4 GND

Gll GND J8 GND L5 GND

G12 A13 J9 GND L6 GND

G13 vc~Q J1O GND L7 GND

G14 A12 Jll GND L8 GND

H1 NC J12 A8 L9 GND

H2 VCCQ J13 A7 L1O GND

Preliminary Data
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Table 3-3 DSP56304 PBGA Si~al Identification by Pin Number (Continued)

Pin
Signal Name

Pin
Signal Name

Pin

No. No. No.
Signal Name

,11 GND M13 Al P1 NC

,12 v~~~ M14 A2 P2 H5, HAD5, or PB5 .,>:?

,13 A3 N1 H6, HAD6, or PB6 P3 H3, HAD3, or PB3 ,*’5$$..v,,~>t:?~‘.

,14 A4 N2 H7, HAD7, or PB7 P4 Hl, HAD1, or PR&fiV:,,\ ,.

fll HAl, HA8, or PB9 N3 H4, HAD4, or PB4 P5 PCAP ‘~ “<iv”,t$+)<\.,f.k
~{’j.~.\,,; j,

42 HA2, HA9, or PB1O N4 H2, HAD2, or PB2 P6 GNDPI .~f;;~~

d3 HAO, HAS/HAS, or PB8 N5 REsET p7 AA24*

d4 v~~~ N6 GNDP P8 @&& ‘:

d5 HO, HADO, or PBO
.,‘ .Jt,,>.*.

N7 AA3/RAs3 y~ !~ ,$CCC

d6 v~~p N8 CAS x$ ‘k$. m

d7 NC N9 v~cQ “’”~ ,Pll m~’,,..’,;,,:)lJ~~.}.+,)

d8 EXTAL N1O BCLK
. +.:s]\:.,. s P12 AA1/RASl)l/{,:<,:!.>.*3,..>.~.~.,..,,:?,,.

A9 CLKOUT
*,> ‘-

‘Nil m -.{..,, P13 BG,,~..
s:.

Alo BCLK N12 Vccc \*,,:$:if4<* P14 NC

All WR N13 A~~[W*

112 RD N14 ,, *$;,cc”
,.,,~>,.“

Jote: Signal names are based on+c~~~red functionality. Most connections supply a single signal.
Some connections provi@&~&nal with dual functionality, such as the MODtilRQx pins that
select an operating m,~~$a~r RESET IS deassetied, but act as interrupt lines during
operation. Some sigfal$.$ave configurable polarity; these names are shown with and without
overbars, such ~~,*WAS. Some connections have two or more configurable functions;
names assig,~ed &##ese connections indicate the function for a specific configuration. For
example, c,%~~tion N2 is data line H7 in non-multiplexed bus mode, dattiaddress line
HAD7 i~~~~t~@xed bus mode, or GPIO line PB7 when the GPIO function is enabled for this

pin. U~,~#~e TQFP package, most of the GND pins are connected internally in the center of
the %~’&ction array and act as heat sink for the chip. Therefore, except for GNDP and

~~~#? that SUPPOfl the PLL, other GND signals do not suppofl individual subsystems in the
~.~yfip:

.,,}.$

Preliminary Data
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Table 3-4 DSP56304 PBGA Si~al Identification by Name.

Signal Name
Pin

Signal Name
Pin

Signal Name
Pin

No. No. ,$,;:#o.

AO N14 BG P13 D7 ‘“s’s+)“A13~T:
,,{, >/},,

Al M13 BR Nll Da ~b~;;,,;> ~ B12

A1O H13 CAS N8 ,~$;~:,;’’”” A12

All H14 CLKOUT M9 ,,, “*@ D3

A12 G14 DO E14 ‘;$f*~~kXTAL.~:ift,:..>,..\.*~:,:.,~ M8
*..\

A13 G12 D1 D12 ?~~$:,Y - GND D4,x. . ...

A14
.:*.>,~~:~~,.

F13 D1O ,g$l “‘$, GND D5

A15 F14 Dll ,$<.;::$~s GND D6
\ 1><,,,\ ~,

A16 E13 D12
..>;!

‘ +$ “C1O,;!;>,,$>1 GND D7

A17 E12 D13,,+$[% ‘“s B1O GND D8

A2 M14 Bfri: ‘“ A1O GND D9i+,}/,. .$.”

A3 L13 ‘k:&k’5 B9 GND D1O.*..,.,

A4 L14 ., ‘$’ D16 A9 GND Dll,**:,

A5 D17 B8 GND E4

A6 D18 C8 GND E5

A7 D19 A8 GND E6

A8 ,,p:~’:$+:~ J12 D2 D13 GND E7
-.,. ;:\,\;

A~+7tY#::@s J14 D20 B7 GND E8

,$d~,,$
N13 D21 B6 GND E9,,

,::<:$. &l P12 D22 C6 GND E1O.>.,...,,.....
“:$i,“*<@:

“’i$s.~$$:<.~:~ ‘ AA2$... P7 D23 A6 GND Ell
‘.,~,~?\.;‘:,~?+:,,t,~~ AA3 N7 D3 C13 GND F4

BB Pll D4 C14 GND F5

BCLK M1O D5 B13 GND F6

BCLK N1O D6 C12 GND F7

Preliminary Data
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Table 3-4 DSP56304 PBGA Si~al Identification by Name (Continued)

Signal Name
Pin
No. I

Signal Name
Pin
No.

K2

J1

HRW PB14

HTRQ/HTRQ IK21 PB15

HWR/HWR J3 PB2

IRQA C4 PB3

N4

I P12P3

I P7IRQB IA51 PB4 N3

IRQC C5 PB5 I N7P2 ,,

RD M12IRQD PB6

RESET I N5

MODB

MODC IC51
—

F3

D2

Scol I D2

SC02 I clNC “.~cl

Sclo I F2cl

H3 Sell I A2

SC12 I B2E3

El

P5

F2

A2

B2

SCKO H3

SCK1 G1

SCLK G2

SRDO E3

SRD1 B1

G1 STDO I El

B1 STD1 I C2

PB1l I J2 I PD5 TA PloC2

PB12 IJ31 PEO F1 TCK 1 C3

PB13 ILII PE1 TDI B3G3

Preliminary Data
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Table 3-4 DSP56304 PBGA Signal Identification by Name (Continued)
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PBGA Package Mechanical Drawing

r
E2

L
4X RR1’

0.’

I—
‘1– –

I

I

—D2—

TOP VIEW

1
I II I
0000000’0000000P

N 0000000100000

A
1

CASE 1128-01

BOTTOM VIEW

,.

\

2X R R1

~

A3 4

I
MILLIMETERS

DIM MIN MAX
A 1.32 1.75

Al 0.27 0.47
M 0.30 0.40

!k A2

* B
A3 0.75 0.88
b 0.35 0.65
D 15.00 BSC

D1 13.00 BSC
D2 12.00 15.00
E 15.00 BSC

El 13.00 BSC
E2 12.00 15.00

1.00 BSC
:1 — 2.00

TOP VIEW

Figure 3-6 DSP56304 Mechanical Information, 196-pin PBGA Package
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Packaging

Ordering Drawings

ORDERING DRAWINGS

All devices manufactured by Motorola conform to current JEDEC standards.
Complete mechanical information regarding DSP56304 packaging is available by ‘Q,t,
facsimile tiough Motorola’s MfaxTMsystem. CaU the foUowing number to obtain ~,,i~$~:
information by facsimile:

,,~k~~’,>,,$,,t.:,,.,,..<;,,‘:~.!.,j,.,.\.:<\{:#i‘

‘. ,J,!

“ me cafler’s Personal Identification Number (P~),f~..
!.:!\~,,,\

Note: For first time caUers, the system provides tis@d~,,#s for setting up a Pm,
which requires entry of a name and telephofi~$u’mber..+,$. ,,>

~>:i~>+. .’?!+>,.
“ me type of information requested: ~q’~$k,$“,..

- A literature order form t .$/ ‘“

Prelimina~ Data
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;.{\,, .,.,

,~~~~A=package junction-to-ambient thermal resistance OC/W
+,, ‘Q~JC= package junction-to-case thermal resistance OC/W

‘:$~v:?R8CA= package case-to-ambient thermal resistance “C/W~is,,~,,>>,,, .,,%“.?(!.,\)}:\,>$..;
~.,t,\!>.t’:>t,

“~,.:.>i
,::$.:, ~./3 ReJc is device-related and cannot be Muenced by the user. me user controls the..!,*$,.;,.!8~~.~....,..,.~.~.,},),”..~’ .,,,. thermal environment to change the case-to-ambient thermal resistance, RecA For

~$. ‘$ “
,,’:$... ‘k?{:$\k:>?.

,$,,.,, .,$.
example, the user can change the air flow around the device, add a heat s@,
change the mounting arrangement on the printed circuit board, or otherwise
change the thermal dissipation capability of the area surrounding the device on a
printed circuit board. ~s model is most usefil for ceramic packages with heat
SMS; some 9070 of the heat flow is dissipated through the case to the heat sink
and out to the ambient environment. For ceratic packages, in situations where
the heat flow is split between a path to the case and an alternate path through the
printed circuit board, analysis of the device thermal performance may need the
additional modeling capability of a system level thermal simulation tool.

Preliminary Data.
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Design Considerations

Thermal Design Considerations

The thermal performance of plastic packages is more dependent on the
temperature of the printed circuit board to which the package is mounted. Again,
if the estimations obtained from ReJAdo not satisfactorily answer whether tie
thermal performance is adequate, a system level model maybe appropriate. ,*!.‘*{,3,sg:.;y.~i<t~,
A complicating factor is the existence of three common ways for determining the ,,, [~,~~”
junction-to-case thermal resistance in plastic packages:

,.);;‘h.,.,.,.,Y.<*.::,,..,.,.i,.;::.*:..- “:’&, ‘.:~,.,~’-*,,,.<,
● To minimize temperature variation across the surface, the thermal &*r ,~$

resistance is measured from the junction to the outside surface of .fie}: ‘SYY
package (case) closest to the chip mounting area when that su~f$geh~s a
proper heat sink.

s To define a value approximately equal to a junction-to-ti$~~tiermal
resistance, the thermal resistance is measured from ti&]@tion to where
the leads are attached to the case.

~,!,.. ,,,$..*,...i4’$.. .~1>,7))}V:,
● If the temperature of the package case (TT) is dg$emed by a

, ...;,\.:1,.

thermocouple, the thermal resistance is com~~’?~using the value
obtained by the equation (TJ - TT)/PD. .a#:, {$$>

As noted above, the junction-to-case therma~?e~ttices quoted in this data sheet
,<:\K*\. ‘<$.\

are determined using the first defition. ~~b-~ practical standpoint, that value.’p.&s:$$.’<!i,,<l~.!~~
is also suitable for determining the junctio~,:~dmperaturefrom a case
thermocouple reading in forced con~ection environments. h natural convection,..\$.
using the junction-to-case therm~?%stance to estimate junction temperature
from a thermocouple readtigp~~$g case of the package will estimate a junction
temperature sfightly hotter~~~ztial temperature. Hence, the new thermal
metric, Thermal Charact~f%@fi Parameter or Yu, has been deftied to be (TJ -
TT)/PD.This value giv~Y$*&er estimate of the junction temperature in natural
convection when u~&g:,,~ surface temperate of the package. Remember that
surface temperatu~,r$dings of packages are subject to si~ficant errors caused
by inadequate q~~xnt of the sensor to the surface and to errors caused by heat
loss to the sge~fi~e recommended technique is to attach a 40-gauge
thermoc~~p~~.:~ireand bead to the top center of the package with thermally
condu~$~~,,~poxy.*!*.,*,.’

Prelimina~ Data
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Design Considerations

Electrical Design Considerations

ELECTRICAL DESIGN CONSIDERATIONS

CAUTION

This device contains protective circuitry to
guard against damage due to high static :!.a,
voltage or electrical fields. However, normal:~;
precautions are advised to avoid application “?s?
of any voltages higher than maximum g~~
voltages to this high-impedance si~]r~w.
Reliability of operation is enhance~~~~$dsed
inputs are tied to an appropriate,:~,pg~~.~oltage
level (e.g., either GND or Vcc). $$s,,,J1:\.yp,*J\:\l*JS\\\i, .,,

!>,, !.:,*

Use the fo~owing fist of recomme$~,tions to assure correct DSP operation
>...~$.,}.>,

●

●

●

‘y.. i

Provide a low-impe~a~~’~ath from the board power supply to each Vccl!,\:..<*>;>..
pin on the DSP, and km the board ground to each G~ pin.

Use at least s@~~.01~0.lKFbypass capacitors positioned as close as
possible t~.& ~bvrsides of the package to connect the Vcc power source‘.<t..,..~to Gin:: :<pk

, :, ,1... /> ~~

Ens&@&~ capacitor leads and associated printed circuit traces that
co~~#? to the chip Vcc and G~ pins are less than 0.5 in per capacitor

,,kf&&
,>*

$~

~~se at least a four-layer Printed Circuit Board (PCB) with two tier layers,F$.:&:;k,‘

●

for VCCand G~.

Because the DSP output signals have fast rise and fa~ times, PCB trace
lengths should be minimal. This recommendation particularly appfies to
the address and data buses as well as the ~, ~, IRQC, ~, ~,
and BG pins. Maximum PCB trace lengths on the order of 6 inches are
recommended.

Consider all device loads as we~ as parasitic capacitance due to PCB
traces when calculating capacitance. This is especially critical in systems
with higher capacitive loads that cotid create higher transient currents in
the Vcc and G~ circuits.

AHinputs must be terminated (i.e., not a~owed to float) using CMOS
levels, except for the three pins with internal pal-up resistors (TRST,
TMS, DE).

Preliminary Data
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Design Considerations

Power Consumption Considerations

● Take special care to minimize noise levels on the VCCP, GNDP, and
GNDP1 phS.

s The following pins must be asserted after power-up: ~SET and TWT
(See note 4 in Table 2-7). ,*!.‘*{,3,eg:.:\.*:<2~,

POWER CONSUMPTION CONSIDERATIONS
‘“ .<F>, “’:::... .,\.

Power dissipation is a key issue in portable DSP applications. @;$f the factors
which affect current consumption are described in this sec$qn Most of the
current consumed by CMOS devices is Alternating Curr~&~A~), which is,,:*.:.!’,’,*.i~.t.
charging and discharging the capacitances of the pinq, ~d!m}ernal nodes.,,\)..:,J.<‘ -?).$,}<,:),>,,+$,,..!\,.,.s..

.,,1

The M&~dm titernd Current (Icclmax) value reflects the typical possible
swi- of the internal buses on best-case operation conditions, which is not
~j~,wly a real application case. The Typical hternal Current (ICCIW) value

~’r<~cts the average switching of the internal buses on typical operating~,:
.w~’~~~~~ditions.,,i,i!~...s,,,..?:,y\\~.,,,, ‘~I*,. ;,i%+.‘J~w\*,

~p For applications that require very low current consumption:
“.:$,

● Set the EBD bit when not accessing external memory.

● Minimize external memory accesses, and use internal memory accesses.

● Minimize the number of pins fiat are switching.

Preliminary Data
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Design Considerations

PLL Petiormance Issues

● Minimize the capacitive load on the pins.

. Connect the unused inputs to pull-up or pull-down resistors. Unused
output pins may be left unconnected. Unused GPIO pins may either,be
connected to ptil-up or pull-down resistors, or defined as outputs @~t{eft
unconnected. ,,>:i.,$?.;L**.\}>t:..JT,k>.::,?,~\. ‘)l!>~,$:\&,.*

c Disable unused peripherals.
.,i*,1, >},i,,l.*> ,~e...,~,,:J”.~.‘*.

● Disable unused pin activity (e.g., CLKOUT, XTAL). ?!{~~$~}’$~~<)<.>k:?\tt**....>.\.,>\~
One way to evaluate power consumption is to use a currepP~$#WS
measurement methodology to minimize specific board &~ts (i.e., to compensate
for measured board current not caused by the DSP)j:#J*lkark power

consumption test algorithm is listed in Appendix ~.~,~ the test algori~,
specific test current measurements, and the fo~-g’’equation to derive the
current per MIPS value:

s!,,,.k,,,!,. ,t,,
“\,*.i,.j$,.i;t.>.,.,,, .:,P;:>.i~~?,t~j,,.:,$>

Equation 5: I/ins = I/m = (Ivpw - I,y@Y)%~g#~ Fl)
,,:>-%.*

q?$\N’,.

where: bF2 = cUrrent at F2 ~~,, ‘“*.::$:.~,~

l~FI = current at+[~j *
F2 = figh frequ~.~$tiy specified operating frequency)
F1 = low frequen?~ (my specified operating frequency lower than F2)

,. ..:*.j~c~;,~.*~J
Note: F1 shotid~~~~~ficmtiy less than F2. For example, F2 codd be 66 MHz

and F1 ~b~$~e 33 MHz. The degree of difference be~een F1 ~d F2
deter*khe amount of precision with which the current rating can be
d~~-d for an apphcation.,’... .:+.**

~“ese observations were measured on a kted number of parts and were not
verified over the entire temperature and voltage ranges.

Skew Petiormance

The phase skew of the PLL is defined as the time difference between the fa~ing
edges of EXTAL and CLKOUT for a given capacitive load on CLKOUT, over the
entire process, temperature and voltage ranges. As defined in Figure 2-2
on page 2-7, for input frequencies greater tian 15 MHz and the MF <4, this skew
is greater than or equal to 0.0 ns and less than 1.8 ns; otherwise, this skew is not
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Design Considerations

PLL Petiormance Issues

guaranteed. However, for MF <10 and input frequencies greater than 10 MHz,
this skew is be~een –1.4 ns and +3.2 ns.

,l..>,\<,,

The frequency jitter of the PLL is defined as t~e~a~ation of the frequency of
CLKOUT. For sma~ MF (MF < 10) this jitte~~$~d’aller than 0.5Y0.For mid-range
MF (10< MF < 500) this jitter is between d~~$~d approximately 2Y0.For large
MF (MF > 500), tie frequency jitter is,2–~~0~”

.17::,,<, .,t\?

The allowed jitter o~.@~}@quency of EXTAL is 0.5Y0.If the rate of change of the
frequency of EXTA~ is$low (i.e., it does not jump between the minimum and*\...?!*\}8\*\,.,J*
maximum valu@l ~.~ne cycle) or the frequency of the jitter is fast (i.e., it does not
stay at an ex@’&&Value for a long time), then the allowed jitter can be 270. The
phase an~fre~~~ncy jitter performance results are ody valid if the input jitter is
less thwfwk,prescribed values..,~.\:.e,,1,,,$>,,\;->>$‘$~’,il.....:,,,‘;:,:+“\*&-‘“ “fA.“:9,+.>,]\,.\i.,;$\\:’i$z:$j:~..,,*.J\,. ‘q.i??\ ,It
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APPENDIX A

POWER CONSUMPTION Benchmark..
,-,.<fi,$.jt>t>$r

me following benchmark program permits evaluation of DSP po~$)~~ge h a

test situation. It enables the PLL, disables the external clock, an~~&kpeated

multiply-accumulate (MAC) instructions with a set of Spfi~~Ql& application

data to emdate titensive susttied DSP operation.
~~?..:,t.,t\i3\:k,J,.~$+\,

... ,.,.~;
I_VEC EQU $000000 ; Inte&~~,@~ vectors for program debug only

START EQU $8000 ; ~~:@~~flhternal ) program starting address

INT_PROG EQU $100 ; IN$E~AL program memory starting address

INT_XDAT EQU $0 ,4< INTERNAL X–data memory starting address

INT_YDAT EQU $0 ‘~~‘$3”, JNTERNAL Y-data memory starting address
V.!iy,.>;~$i..,...<.,

move

do
move

move

nop

PLO~_LOOP

;

#$OdOOOO, x:M_PCTL ; XTAL disable

; PLL enable

; CLKOUT disable

#INT_PROG, rO

#pROG_START, rl
#(PROG_END-PROG_START) ,PLOAD_LOOp
p: (rl)+,xO

xO,p:(rO)+

Preliminary Data
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Power Consumption Benchmark

: Load the X-data

;
move

move

do

move

move
XLOAD_LOOP

;
; Load the Y-data

;
move

move

do

move
move

YLOAD_LOOP

;

jmp

PROG_START

move

move

move

move

PROG_END

mac xl,yl, a
move bl,x:$ff

bra sbr
nop

nop

nop

nop

nop

nop

; ebd

+,X1

+,XO

+,X1

y: (r4)+,yl

y: (r4)+,y0

Y: (r4)+,y0

Preliminary Data
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Power Consumption Benchmark

dc
dc

dc

dc

dc
dc

dc

dc

dc

dc

dc

dc

dc
XDAT_END

YDAT_START

; org

dc

dc

dc

dc

dc

dc

dc

dc

dc

dc

dc

dc

dc

dc

dc

dc

dc

$40753C

$8262c5
$cA641A
$EB3B4B

$2DA928

$AB6641

$28A7E6

$4E2127

$482FD4

$7257D

$E53C72

$lA8c3

$E27540

y:o
$5B6DA

$c3F70B

$6A39E8

$81E801

$c666A6
$46F8E7

$AAEC94
$24233D

$802732

dc

dc

dc

dc

dc

dc

$4BED18

$43F371

$83A556
$E1E9D7
$ACA2C4

$8135AD

$2cE0E2

$8F2c73
$432730

$A87FA9

$4A292E

$A63ccF

$6BA65c

$E06D65

$1AA3A

$AIB6EB

$48Ac48

$EF7AE1
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Power Consumption Benchmark

dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc
dc & 62&kAF
dc
dc

M_HDR EQU $FFFFC9 ; Host port GPIO data Register
M_HDDR EQU $FFFFC8 ; Host port GPIO direction Register

Prelimina~ Data
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Power Consumption Benchmark

M_PCRC EQU $FFFFBF ; Port C Control
M_PRRC EQU $FFFFBE ; Port C

M_PDRC EQU $FFFFBD ; Port C
M_PcRD EQU $FFFFAF ; Port D

M_pRRD EQU $FFFFAE ; Port D

M_PDRD EQU $FFFFAD ; Port D

M_PCRE EQU $FFFF9F ; Port E

M_PRRE EQU $FFFF9E ; Port E

M_PDRE EQU $FFFF9D ; Port E

Register

Direction Register

GPIO Data Register

Control register

‘:”<.+,,, “
>$~”:: ~f:~t
!::, , ~:;) HPCR bits definition

*“~”r:.M_HGENEQU $0,,:$:.~,~,1,
~~},,.:],.?}):>

; Host

~s M_HA8EN EQU $1 ; Host
;::*<.,.~i:!?,,::,*<\;j,‘..~,<.,.,,,M_HA9EN EQU $2 ; Host
,,.,$$, M_HCSEN EQU $3 ; Host

M_HREN EQU $4 ; Host
M_HAEN EQU $5 ; Host
M_HEN EQU $6 ; Host

M_HOD EQU $8 ; Host

M_HDSP EQU $9 ; Host
M_HASP EQU $A ; Host

Receive interrupts Enable

Transmit Interrupt Enable

Comand Interrupt Enable

Flag 2

Flag 3

Receive Data Full
Receive Data Emptiy

Comand Pending
Flag O
Flag 1

Port GPIO Enable

Address 8 Enable

Address 9 Enable

Chip Select Enable

Re~est Enable

Actiowledge Enable

Enable

Re~est Open Drain mode

Data Strobe Polarity

Address Strobe Polarity

Preliminary Data
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Power Consumption Benchmark

M_HMUX EQU $B ; Host Multiplexed bus select

M_HD_HS EQU $C ; Host Double/Single Strobe select

M_HCSP EQU $D ; Host Chip Select Polarity

M_HRP EQU $E ; Host Reqest PolarityPolarity ,*!.
M_HAP EQU $F ; Host Acknowledge Polarity ‘*{,3,

eg:~\.*:$~,
,id.t,.~x:,..~,i,! ,,,:>.?~,>.,.~,*?i,.;,.“’!’kt<,,,....t

...“:”,.t,.”’~\$’. _________—__——— ______——-_________—:~*—-——————--——:~*:-i~{,———-————, ,,s,;.t<.,\:i\R\.-S.*
; ,.~,,,,.~,\*.’”.,:..?,.\\-.
; EQUATES for Serial Communications Interface ,~z~~~(~.+$

‘i:...*\,.:.N,
\\*i$.!..*,,.+,$$.;

. ________———-__-___————-——-———— *$--—---———-——————-——-
, ,?,.>.,.+~,,’$!\.+..{,!%..~),p~:vj:..,..>L,,,+f.t

Register Addresses ,‘T*;\:;.
; .,$:,~,~,~,??\<\..IC.!.‘“~~’’t.,>\:t.$$.

M_STXH EQU $FFFF97 ; SCI Transmi&~~~&a Register (high)

M_ST~ EQU $FFFF96 ; SCI Trand’~~t Data Re9ister (middle)

M_STXL EQU $FFFF95 ; SCI TKd~~F Data Register (1ow).,~a\
M_S=H EQU $FFFF9A ; SCI++,ti~ce#veData Register (high)

M_SRXM EQU $FFFF99 ; SC%..@e?eive Data Register (middle)

M_SRXL EQU $FFFF98 ;9~~CI’%*heceiveData Register (low)

M_STXA EQU $FFFF94 tt:,~~~’”~JTransmit Address Register

M_SCR EQU $FFFF9C .; .’?~SCIControl Register. $:1-,,>
*.tt..i~ikt:i~

M_SSR EQU $FFFF93 ~&*,<;$+<,,, SCI Status Register

M_SCCR EQU $FFFF9B
,,,.‘“’:.\,,; SCI Clock Control Register,.

.~t,,.,.‘

; SCI Contra@’~:~egisterBit Flags,..,,,,,*..

M_TMIE EQU 13 ;

M_TIR EQU 14 ;

M_SCKP EQU 15 ;

M_REIE EQU 16 ;

Word Select 1

Word Select 2

SCI Shift Direction
Send Break

Wakeup Mode Select

Receiver Wakeup Enable

Wired-OR Mode Select

SCI Receiver Enable
SCI Transmitter Enable

Idle Line Interrupt Enable

SCI Receive Interrupt Enable

SCI Transmit Interrupt Enable
Timer Interrupt Enable

Timer Interrupt Rate

SCI Clock Polarity

SCI Error Interrupt Enable (REIE)

; SCI Status Register Bit Flags

M_T~E EQU O ; Transmitter Empty

M_TDRE EQU 1 ; Transmit Data Register Empty

M_RDRF EQU 2 ; Receive Data Register Full

M_IDLE EQU 3 ; Idle Line Flag
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Power Consumption Benchmark

M_OR EQU 4 ; Overrun Error Flag
M_PE EQU 5 ; Parity Error
M_FE EQU 6 ; Framing Error Flag
M_R8 EQU 7 ; Received Bit 8 (R8) Address

; SCI Clock Control Registe
r

M_CD EQU $FFF ;
M_COD EQU 12 ;
M_SCP EQU 13 ;
M_RCM EQU 14 :
M_TCM EQU 15

~::,
; Transmit Clock Source Bit .*~#i,\.>tii\yt-

...$;.\..,.*:\\,“~’’l’.m-..s,..~.:.)p,,.s?~..~,1,>~.--------------------------------------------------------, ,,-+&–__–______~%~.w
“t&>.’S:*.,

; .t\yl::y+:i::,

; EQUATES for Synchronous Serial Interface (%I)”’k’
.S;:[;,\i**>,.,*:*

; .,,:.,,,.
:kJl:.$\.\ty$j

.---—----—---—--—-—-—---—-—------—-—-—---—--—-—--.:”, \~–______________________
,,t>,6>..,.+,.~l::$.>~,*\;$\ ~j:~.
~f~.:;,.

i ~‘.:t,,,?,,’J
: Register Addresses Of SS10 .,~,*}+.J?<.:>.k
M_Txoo EQU $FFFFBC ; SS10 Tra$*s&t’Data Register O
M_Txol EQU $FFFFBB ; SS10 ,T~~~w<~tData Register 1
M_Txo2 EQU $FFFFBA ; SSIO’’%&%&smitData Register 2~’>~r,
M_TSRO EQU $FFFFB9 ; SSIOpTl&e Slot Register
M_mo EQU $FFFFB8 ;,+~~IOReceive Data Register
M_ssIsRo EQU $FFFFB7 ?*~~@IO Status Register
M_cRBo EQu $FFFFB6 $s~$$:~slo

\..}.
M_cwo EQu $FFFFB5 ,~:::,,$<*.> SS10
M_Tsmo EQU $FFFFB4

.\&\t,‘*k..;%’<~;~k>~~.:; SSIO
.+$><.,\~&,t<

M_TSMBO EQU $FFFFB3 ,$t:+~~:~~?.; SS10
M_RSMAO EQU $FFFFBa~>Jii’”{’ ; SSIO
M_RSMBO EQU $FFF~~~;i~*?F ; SS10

+;!.>>,,,*.?’’\~:.~,,,~,~,.3“~’
Regist#g ‘#ddressesOf SS11

;_TXIO EQU[~~AC ; SSI1
M_Txll EQU *~FF~ ; SS11
M_TX12,J~~@J,$FFFFW ; SS11
M_T:,~~j~~’>$FFFFA9 ; SS11
M_*~tmR&U $FFFFA8 ; SSI1
M@@X#Al EQu $FFFFA7 . SS11 Status Register

g38~&Bl EQU $FFFFA6 ;’SS11
,JskJ~s~_~wlEQu $FFFFA5 ; SS11

‘%k~$-~W_TSmlEQU $FFFFA4 ; SS11
~’$$!’:::,>>i$*,<““ M_TSMBl EQU $FFFFA3‘.*. ; SS11~w\J,~*
~*?, M_RSMAl EQU $FFFFA2 ; SS11

M_RsMBl EQU $FFFFA1 ; SSI1

Control Register B
Control Register A
Transmit Slot Mask Register A
Transmit Slot Mask Register B
Receive Slot Mask Register A
Receive Slot Mask Register B

Transmit Data Register O
Transmit Data Register 1
Transmit Data Register 2
Time Slot Register
Receive Data Register

Control Register B
Control Register A
Transmit Slot Mask Register A
Transmit Slot Mask Register B
Receive Slot Mask Register A
Receive Slot Mask Register B

; SS1 Control Register A Bit Flags

M_PM EQU $FF .PrescaleModulus SelectMask (PMO-PM7),
M_PSR EQU 11 ; Prescaler Range

Preliminary Data
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Power Consumption Benchmark

M_DC EQU $lFOOO ; Frame Rate Divider Control Mask (DCO-DC7)

M_ALC EQU 18 ; Alignment Control (ALC)

M_WL EQU $380000 ; Word Length Control Mask (WLO-WL7)

M_SSCl EQU 22 ; Select SC1 as TR #O drive enable (SSC1)
‘*{,3,

eg:~\.*:$~,
; SS1 Control Register B Bit Flags

,id.t,.~x:,..~,i,! ,,,:>.?~,> .,.*?i,.;,. “’!’kt<,,,....t

M_OF EQU $3
...“:”,.t~.”’~\$’

; Serial Output Flag Mask .i...$‘~“~?*~:.*:.+:,’]+.
M_OFO EQU O ; Serial Output Flag O

,,,$.,,..,<:$,\:i,., ,,*y<.
M_OFl EQU 1 ; Serial Output Flag 1 ,f&,&~~~~8;

M_SCD EQU $lC ; Serial Control DirecF~.pri$tiask

M_SCDO EQU 2 ; Serial Control O Di%~ce*:On
~$,.~:~,,...

M_SCDl EQU 3 ; Serial Control ,l,+~~x=wtion

M_SCD2 EQU 4 : Serial ControJ<~~qtiSection

M_SCKD EQU 5

M_SHFD EQU 6 ; ;::;:::::;;sz’tition,.’A.,.
;

M_FSL EQU $180 ; Frame S~~L’ehgth Mask (FSLO-FSL1)

M_FSLO EQU 7 ; Frme:P&’~&fien9th O‘.:,;\.+i
M_FSLl EQU 8 ; Fr~~~,S~c Length 1

M_FSR EQU 9 : Fr@~9~c Relative Timing
.;?:~%,

M_FSP EQU 10 ;,Fr*e Sync Polarity

M_CKP EQU 11 ,,j~k~+ock Polarity

M_S~ EQU 12
>,.

‘~~S~c/Async Controlg,,,\
M_MOD EQU 13 ‘1;”+*7VSS1 Mode Select,>*,,~:<}\

.$\.h:;,,,:,...,.,,,,./,,..
M_SSTE EQU $lCOOO .].. ; SS1 Transmit enable Mask-;?.
M_SSTE2 EQU 14 ..>:. ; SS1 Transmit #2 Enable,,l$?‘“
M_SSTEl EQU 15 .+.:$i, ; SS1 Transmit #1 Enable~1$.
M_SSTEO EQU 16 .,:\\.*$’ ; SS1 Transmit #O Enable

“&<?a.*$’$;*
M_SSRE EQU 17;:}”.s>. ; SS1 Receive Enable

M_SSTIE EQ~,&:$wlS’.:?’”” ; SS1 Transmit Interrupt Enable

M_SSRIE ,,~~~~~~ ; SS1 Receive Interrupt Enable

M_STLIQ ‘@~@~YO ; SS1 Transmit Last Slot Interrupt Enable

M_SR=*%,&@~ 21 ; SS1 Receive Last Slot Interrupt Enable
M–s&~~$;Qu 22

-~.r+,,,*.:,..**
; SS1 Transmit Error Interrupt Enable

~S~~E EQU 23 ; SIReceive Error Interrupt Enable

Bit

;
;
;
;
;
;

Flags

Serial Input Flag Mask

Serial Input Flag O

Serial Input Flag 1

Transmit Frame Sync Flag

Receive Frame Sync Flag

Transmitter Underrun Error FLag

Receiver Overrun Error Flag

Transmit Data Register Empty

Receive Data Register Full

; SS1 Transmit Slot Mask Register A

M_ssTsA EQU $FFFF ; SS1 Transmit Slot Bits Mask A (TSO-TS15)

; SS1 Transmit Slot Mask Register B

Preliminary Data
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;

M_IPRC
M_IPRP

:

M_IAL EQU $7 ?~*~A Mode Mask
M_IALO EQU O i~~~j3@QAMode Interrupt Priority Level (low)
M_IALl EQU 1

~,.,.:3
‘IRQAMode Interrupt Priority Level (high)::\:,.,?$*”{

M_IAL2 EQU 2
,y,.,,li~i)..>‘;:;IRQA Mode Trigger Mode~,$\,l;:,

~J,.:#<‘.
M_IBL EQU $38 *!*?+,.\*,.,.*,,’,>~.>.\;,:,,,,*:.?,.,$,.; IRQB Mode Mask
M_IBLO EQU 3

~.s,h..}.,+,$~‘~,t~,..>:>.,, ; IRQB Mode Interrupt Priority Level (low)$$>
M_IBLl EQU 4 ,$$3>,tlg:t4,$~,,

; IRQB Mode Interrupt Priority Level (high)
M_IBL2 EQU 5 *,,\$&,.,$ ; IRQB Mode Trigger Mode.,,~i.,~.~,.<....ti~.
M_ICL EQU $lCO*?.j$ ; IRQC Mode Mask
M_ICLO EQUfi’”>*~~< ; IRQC Mode Interrupt Priority Level (low)
M_IcLl EQu ~~~~~ ; IRQC Mode Interrupt Priority Level (high)
M_IcL2 .~p%g ; IRQC Mode Trigger Mode
M_ID~.,&*~$E00 ; IRQD Mode Mask
M_~@pJ&~U 9 ; IRQD Mode Interrupt Priority Level (low)
M#:~&’EQU 10 : IRQDMode Interrupt Priority Level (high)

:f~_~@2 EQU 11

.wiy~W~oLEQU $3OOO
Y~i{flSbM_DOLOEQU 12

‘~~$;)::bM_DOLl EQU 13
~~ M_DIL EQU $COOO,.,

M_DILO EQU 14
M_DILl EQU 15
M_D2L EQU $30000
M_D2L0 EQU 16
M_D2Ll EQU 17
M_D3L EQU $COOOO

; IRQD
; D~O
; DMAO
; DMAO
; DMA1
; DMA1
; DMA1
; DMA2
; DMA2
; DMA2
; DMA3

Mode Trigger Mode
Interrupt priority
Interrupt Priority
Interrupt Priority
Interrupt Priority
Interrupt Priority
Interrupt Priority
Interrupt priority
Interrupt Priority
Interrupt Priority
Interrupt Priority

Level Mask
Level (low)
Level (high)
Level Mask
Level (low)
Level (high
Level Mask
Level (low)
Level (high
Level Mask

Preliminary Data
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M_D3L0 EQU 18
M_D3L1 EQU 19
M_D4L EQU $300000
M_D4L0 EQU 20
M_D4Ll EQU 21
M_D5L EQU $COOOOO
M_D5L0 EQU 22
M_D5Ll EQU 23

;
;
;
;
;
;
;
;

DMA3
D~3
DMA4
DMA4
D~4
DMA5
DMA5
DMA5

Interrupt Priority Level (low)
Interrupt Priority Level (high)
Interrupt priority Level Mask
Interrupt Priority Level (low)
Interrupt Priority Level (h~~~&$:
Interrupt priority Level w~~<’
Interrupt Priority Levekl~j.&Q~)
Interrupt Priority Le~~<Jy~~~~gh)

~,,>,,,,,,. ~.$

; Interrupt Priority Register Peripheral

M_HPL EQU $3
M_HPLO EQU O
M_HPLl EQU 1
M_SOL EQU $C
M_SOLO EQU 2
M_SOLl EQU 3
M_SIL EQU $30
M_SILO EQU 4
M_SILl EQU 5
M_SCL EQU $CO
M_SCLO EQU 6
M_SCLl EQU 7
M_TOL EQU $300
M_TOLO EQU 8 ,,$.,
M_TOLl EQU 9 .,,ji$\)\\$\~.t, ‘~:?:.-!\!.\,,,

t*2.?*<&:$T:>
~,,,;:.:~.si%,.,,.\,,,\.xa%.,

..~:.~<;t$

; Host Interrupt :~)~~~styLevel Mask

; Host InterrupQ~~~~&%ity Level (low)

; Host Interru,~~~~~@~orityLevel (high)

; SS10 Interr~~~Priority Level Mask

; SS10 In~@’~up~ Priority Level (low)

; SSIO ,&m~Y&~ruptPriority Level (high)
; ssI~&$~,n$&rruptPriority Level Mask

; S~:~In~errupt Priority Level (low)
;.$:~SI~~InterruptPriority Level (high)

~1++~ Interrupt Priority Level Mask
$::,;;SCI Interrupt Priority Level (low)

!’i*,::J.:i:<i,$,:<<
,:{c:l,~.i..,.,..?}.}.~~..~,i~SCI Interrupt Priority Level (high)

.,J+,~‘~...i.>.; TIMER Interrupt Priority Level Mask.,
,>1~ ; TIMER Interrupt Priority Level (low)

; TIMER Interrupt Priority Level (high)

Load Reg
Compare Register
Count Register

,,;,.,
,,)~$ ,, \ !,],
~,..~~.~Y,:*, M_TcsRl EQU $FFFF8B-.**.,.,. ; TIMER1
.;,:.{,.
y< M_TLRl EQU $FFFF8A ; TIMER1

M_TCPRl EQU $FFFF89 ; TIMER1
M_TCRl EQU $FFFF88 ; TIMER1

; Register Addresses Of TIMER2

M_TcsR2 EQU $FFFF87 ; TIMER2

Control/Status Register
Load Reg
Compare Register
Count Register

Control/Status Register

Preliminary Data
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M_TLR2 EQu $FFFF86 ; TIMER2 Load Reg
M_TcpR2 EQu $FFFF85 ; TIMER2 Compare Register
M_TcR2 EQU $FFFF84 ; TIMER2 Count Register
M_TpLR EQU $FFFF83 ; TIMER Prescaler Load Register
M_TpcR EQU $FFFF82 ; TIMER Prescalar Count Register ~gx,,.$!,$<,.,,.,’~t’$:.‘!(:,,:]+ts.,

~?bs,,~k~~’,>,,$,,t..:,

; Timer Control/Status Register Bit Flags

M_TE EQU O

M_TOIE EQU 1
M_TCIE EQU 2

M_TC EQU $FO

M_IW EQU 8

M_TRM EQU 9
M_DIR EQU 11

M_DI EQU 12

M_DO EQU 13

M_PCE EQU 15

M_TOF EQU 20

M_TCF EQU 21

;
;
;
;
;
;
;
;
;
;
;
;

Timer Enable
Timer Overflow Interrupt Enable
Timer Compare Interrupt Enable

Timer Control Mask (TCO-TC3)

Inverter Bit
Timer Restart Mode

Direction Bit

Data Input ,.?,)~~

o
1

2

3

Register Addresses Of DMA

EQU FFFFF4 ; D~ Status Register
EQu $FFFFF3 ; DMA Offset Register O

EQu $FFFFF2 ; DMA Offset Register 1

EQu $FFFFF1 ; DMA Offset Register 2

EQu $FFFFFO ; D~ Offset Register 3

;

M_DSRO

M_DDRO

Register Addresses Of DMAO

EQu $FFFFEF ; DMAO Source Address Register
EQU $FFFFEE ; DMAO Destination Address Register

Preliminary Data
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M_DCOO

M_DCRO

i

M_DSRl

M_DDRl

M_DCOl

M_DCRl

;

M_DsR2

M_DDR2

M_Dco2
M_DcR2

;

M_DsR3

M_DDR3

M_Dco3

M_DcR3

,

EQU $FFFFED ; DMAO Counter

EQU $FFFFEC ; DMAO Control Register

M_DsR4

M_DDR4

M_Dco4

M_DcR4

$\=*. ~.:~

EQU $FF~s@~+ DMA4 Source Address Register
EQU $R\~:W~~ ; DMA4 Destination Address Register

EQu *~@~D ; D~4 Counter
EQ~:@@FDC ; DMA4 Control Register
‘~s++.,~\.‘;&\*,\

; 4.%‘Sz:’~k&~isterAddresses Of DMA5
.!::,, +

,.<. ~>x>>b “!+, .,,..,

,M&s~ EQu $FFFFDB ; DMA5 Source Address Register

,:~~S~~~5EQU $FFFFDA ;,,: DMA5 Destination Address Register

,~? “-~_DC05 EQU $FFFFD9 ; DMA5 Counter

; D~ Source Space Mask (DSSO-DSS1)

v;%,s;+;4.3.
ll.$jk ~ M_DSSl EQU 1 ; DMA Source Memory space 1

.s~,,+,.>,,
‘.;,“:::#i:*:, M_DDS EQU $C ; DMA Destination Space Mask (DDS-DDS1)>::,,$!,t.~). M_DDSO EQU 2 ; DMA Destination Memory Space O

M_DDSl EQU 3 ; D~ Destination Memory Space 1

M_DAM EQU $3f0 ; DMA Address Mode Mask (DAM5-DAMO)

M_DAMO EQU 4 ; DMA Address Mode O

M_DAMl EQU 5 ; DMA Address Mode 1

M_DAM2 EQU 6 ; D~ Address Mode 2

M_DAM3 EQU 7 ; D~ Address Mode 3

M_DAM4 EQU 8 ; D~ Address Mode 4

Preliminary Data
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M_DAM5 EQU 9
M_D3D EQU 10
M_DRS EQU $F800

M_DCON EQU 16
M_DPR EQU $60000

M_DPRO EQU 17

M_DPRl EQU 18
M_DTM EQU $380000

M_DTMO EQU 19

M_DTMl EQU 20

M_DTM2 EQU 21

M_DIE EQU 22

M_DE EQU 23

; DMA

; DMA

; DMA

; DMA
; DMA
; DMA

; DMA

; DMA

; DMA

; DMA

; DMA

; DMA

; DMA

M_DTDO EQU O

M_DTDl EQU 1
M_DTD2 EQU 2

M_DTD3 EQU 3

M_DTD4 EQU 4

M_DTD5 EQU 5

M_DACT EQU 8

M_DCH EQU $EOO

M_DCHO EQU 9
M_DCHl EQU 10

M_DCH2 EQU 11

; DMA

; D~

; DMA
; DW

; DMA

; Dm

; Dm

; D~

; DMA

; D~

; DMA

Channel Transfer Done ~&~~~sO

Channel Transfer Donhg~~t~kus 1

Channel Transfer Do&&*’S?xatus2
‘,:,,!!,

Channel Transfer,~Don&>Status 3

Channel Transf~#’’~,ne Status 4

Channel Trans~e’r$::DoneStatus 5
-.:~<l,\

Active sta~~?d:’~~>~$

Active Cha%&~~bMask (DCHO-DCH2)

ActiveCh,~nel O

Acti~,Channel 1

Actf~@y&hannel 2

~.:\r>r
.,:;.?,,.{,.....~ M_XTLR EQU 15

,.~~>$’,,..
;

;$t,<$.~i, M_XTLD EQU 16 ;
!,: M_PSTP EQU 17 ;

M_PEN EQU 18 ;
M_PCOD EQU 19 ;
M_PD EQU $FOOOOO ;

Multiplication Factor Bits Mask (MFO-MF1l)

Division Factor Bits Mask (DFO-DF2)

XTAL Range select bit

XTAL Disable Bit

STOP Processing State Bit

PLL Enable Bit

PLL Clock Output Disable Bit
PreDivider Factor Bits Mask (PDO-PD3)

Prelimina~Data
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-------------------------------------------------------------------------,
;
; EQUATES for BIU

;

M_BCR

M_DCR

EQU $FFFFFB ;

EQU $FFFFFA ;

M_AARO EQU $FFFFF9 ;

M_AARl EQU $FFFFF8 ;

M_AAR2 EQU $FFFFF7 ;

M_a3 EQU $FFFFF6 ;

M_IDR EQU $FFFFF5 ;

,.\\*\;.
Bus Control Register .t~,”~tt,~,

i “o~i..,xl.’..~$,i~1,%,
.::.$)~-

M_BAOW EQU $lF ; Area O Wait ;~”~$~~l Mask (BAOWO-BAOW4)

M_BAIW EQU $3E0 ; Area 1 Wait C:~wtrol Mask (BAIwO-BA14)
M_BA2W EQU $lCOO ; Area 2 w$?~~,,controlMask (BA2W0-BA2W2)

M_BA3W EQU $EOOO ; Area 3:~W8+t”Control Mask (BA3W0-BA3W3)

M_BDFW EQU $lFOOOO ; Def@@&8$~}W%eaWait Control Mask (BDFWO-BDFW4)$*>?:?*.’’j:*>
M_BBS EQU 21 ; Bus’’~i~ate

M_BLH EQU 22 :&,Bq@ Lock Hold
M_BRH EQU 23 ~:f~iBusRe~est Hold

M_BPEN EQU 3 ;
M_BXEN EQU 4 ;
M_BYEN EQU 5 ;
M_BAM EQU 6 ;
M_BPAC EQU 7 ;
M_BNC EQU $FOO ;

M_BAC EQU $FFFOOO ;

Register

In Page Wait States Bits Mask (BCWO-BCW1)

Out Of Page Wait States Bits Mask (BRWO-BRW1)

D~ Page Size Bits Mask (BPSO-BPS1)

Page Logic Enable

Mastership Enable

Refresh Enable
Software Triggered Refresh

Refresh Rate Bits Mask (BRFO-BRF7)

Refresh prescaler

Ext. Access me and PinDef. Bits Mask (BATO-BAT1)

Address Attribute Pin Polarity

Program Space Enable

X Data Space Enable

Y Data Space Enable

Address Muxing

Packing Enable

Ntier of Address Bits to Compare Mask (BNCO-BNC3)
Address to Compare Bits Mask (BACO-BAC1l)

PreliminayData
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; control and status bits in SR

M_CP EQU $cOOOOO ;

M_CA EQU O ;
M_V EQU 1 ;
M_Z EQU 2 ;
M_N EQU 3 ;
M_U EQU 4 ;
M_E EQU 5 ;
M_L EQU 6 :
M_S EQU 7 ;
M_IO EQU 8 ;
M_Il EQU 9 ;
M_SO EQU 10 ;
M_Sl EQU 11 ;
M_SC EQU 13 ;
M_DM EQU 14 ;
M_LF EQU 15 ;
M_FV EQU 16 ;
M_SA EQU 17 ;
M_CE EQU 19 ;
M_SM EQU 20 ;
M_RM EQU 21 ;
M_CPO EQU 22 ;
M_CPl EQU 23 :

control and status bitg in’gpo~
~_CDP EQU $300 ; mask fo~~’’&EE–DMA priority bits in OMR
M_MA e~O ; Opera@~&Yi,dode A
M_MB ewl ; OPe@’~pi’~ Mode B
M_MC e~2 ; O*~~&#hg Mode C
M_MD e~3 ‘J~*%htin9Mode D
M_EBD EQU 4 jt.~+~wernal Bus Disable bit in OMR
M_SD EQU 6 ,2:”~Btop Delay

Memory Switch bit in OMR

bit O of priority bits

bit 1 of priority bits

Burst Enable

TA Synchronize Select

Bus Release Timing

Address Tracing Enable

in OMR

in OMR

bit in OMR.
Stack Extension space select bit in OMR.
Extensed stack UNderflow flag in OMR.

Extended stack OVerflow flag in OMR.

Extended ~aP flag in OMR.

Stack Extension Enable bit in OMR.

Preliminary Data
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***** ************************** *********************** *******************:

.,. \
‘:~:t’i.,}$,.j:t,,,./,. “,$.. -------------------------------------------------------------------------

~$,)t$, .,. ,
~‘:$$.\*>,$,,<,\,

+,,.. .+ ,if..R?>..p ,>.3
; DMA Interrupts

‘~?’:&$,, -------------------------------------------------------------------------,~:.+
&. ;?,‘*J

,.*,.*AV,~\,,: i_D~O EQU I_VEC+$18 ; DW Channel O
,$~‘J>‘“’~-..~
~,\..,..$.J,,*) I_DWl EQU I_VEC+$lA ; DMA Channel 1?$:yi{;

.+{.j,+,1,..,q,,‘+‘,\$:i?,
I_DW2 EQU I_VEC+$lC ; D~ Channel 2

,?,\!’
.* I_DW3 EQU I_VEC+ $lE ; D~ Channel 3

I_Dm4 EQU I_VEC+$2 O ; DMA Channel 4

I_DW5 EQU I_VEC+$22 ; D~ Channel 5

-------------------------------------------------------------------------,

; Timer Interrupts
-------------------------------------------------------------------------

I_TIMOC EQU I_vEc+$24 ; TIMER O compare

Prelimina~ Data
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I_TIMOOF EQU I_VEC+$26 ; TIMER O overflow
I_TIMIC EQU I_VEC+$28 ; TIMER 1 compare
I_TIMIOF EQU I_VEC+$2A ; TIMER 1 overflow
I_TIM2C EQU I_VEC+$2C : TIMER 2 compare
I_TIM20F EQU I_VEC+$2E ; TIMER 2 overflow ,*!.

‘*{,3,
eg:~\.x:$~,
~,.,.,

_________________________________________________________________________
.*,;,,.!..~:.~,.+>f/i\..~:,..:,

; ESSI Interrupts
.Q,,,S?f,,,,,$:t.:,.,$:>,,,\.:\,..~\

;-------------------------------------------------------------------- ~,r\&+*$*,,-:.::\”?

I_SIORD EQU I_vEc+$30

I_SIORDE EQU I_vEc+$32

I_SIORLS EQU I_VEC+$34

I_SIOTD EQU I_vEc+$36

I_SIOTDE EQU I_VEC+$38

I_SIOTLS EQU I_VEC+$3A

I_SIIRD EQU I_VEC+$40

I_SIIRDE EQU I_VEC+$42

I_SIIRLS EQU I_VEC+$44

I_SIITD EQU I_vEc+$46

I_SIITDE EQU I_vEc+$48

I_SIITLS EQU I_VEC+$4A

; ESSIO

; ESSIO

; ESSIO

; ESSIO

; ESSIO

; ESSIO

; ESSI1

; ESSI1

; ESSI1

; ESSI1

; ESSI1

; ESSI1

Preliminary Data
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