SECTION 2
SPECIFICATIONS

!\
i
o
INTRODUCTION ‘\>
The DSP56011 is fabricated in high density CMOS with Transi ﬁn“srn}tor
Logic (TTL) compatible inputs and outputs. The DSP56011 specifications’are

preliminary and are from design simulations, and may not be full

guaranteed at this early stage of the product life cycle F 1ze¢ ecifications
will be published after full characterization and device q ons are
complete.
e
MAXIMUM RATINGS < \7
U \r ”
N
< %% M’“"w}
This de{c "\ contalfis circuitry protecting
agal?st dama \due to high static voltage or
electncal fleld ﬁowever, normal precautions
xshould et ken to avoid exceeding maximum
/ vo[&age raf ings. Reliability is enhanced if
1 \un sed inputs are tied to an appropriate logic
s vBItag’é level (e.g., either GND or V).
) e’/./ Mv‘\'\t \? 3
in‘\\ﬁ, s{i y 4
. . \_%:NMM &
N N
/"{M\g } th/g_;ﬁ”[n the calculation of timing requirements, adding a maximum value of one
“\\i\gff ¢ specification to a minimum value of another specification does not yield a
“ N\o reasonable sum. A maximum specification is calculated using a worst case
%}f«“” 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 minimum represents a
condition that can never exist.
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Specifications

Thermal characteristics

Table 2-1 Maximum Ratings

Rating! Symbol Valuel 2 Unit
Supply Voltage Vee —0.3 to +7.0 v
All input voltages Vin GND—-05to Ve +0.5 A%
Current drain per pin excluding Vo and GND I 10 mA
Operating temperature range Ty —40 to +125 = %C
Storage temperature Tstg —55to +150 TGN
Notes: 1. GND=0V, VCC 5.0V £ 5%, Ty = 40°C to +125°C, CL = 50 pF + 2 TTL Log’ V/
2. Absolute maximum ratings are stress ratmgs only, and functional opera é maximum is
not guaranteed. Stress beyond the maximum rating may affect device rélial xlit*ox ca"ﬁ“s“é?’
permanent damage to the device.

@/
‘”“\» Ny
/? / b
THERMAL CHARACTERISTICS V\
Table 2-2 Thermal C/b E:rtstlesX
Characteristic P A Syn\fgﬁi TQFP Value Unit
1 3 °
Junction-to-ambient thermal resistance ’i; ) Mor O1a 50 C/W
P 7 o
Junction-to-case thermal resistance? " i} # Regjcoréyc 5 C/W
Thermal characterization patametex\ \ “‘} ¥yt 1.7 ‘C/W
Notes: 1. Junctlon-to-amblent therma ané{ls based on measurements on a horizontal-single-sided
printed circuit L rd per SEM 87 in natural convection.(SEMI is Semiconductor Equipment
and Matenals\ atlonal&o fast Middlefield Rd., Mountain View, CA 94043, (415) 964-5111)
2. ]unchon-tgb‘sase 1 rgs;stance is based on measurements using a cold plate per SEMI G30-

88, w1thfthe exceph&i\th:gt’the cold plate temperature is used for the case temperature.

N \\5">>

2-2 DSP56011/D MOTOROLA

B L367248 0148280 792 W

Powered by | Cniner.comEl ectronic-Library Service CopyRi ght 2003



Specifications

DC Electrical Characteristics

DC ELECTRICAL CHARACTERISTICS

Table 2-3 DC Electrical Characteristics

Characteristics Symbol Min Typ Max Unit

Supply voltage Vee 4.75 5.0 5.25 ‘1 A
Input high voltage

¢ EXTAL ViHe 40

e MODA, MODB, MODC Viim 35

e ACI, SHI inputs? Vs | 07X Vee

e All other inputs Vi 2.0
Input low voltage

e EXTAL Ve -0.5

¢ MODA, MODB, MODC Vim -0.5

e ACI, SHI inputs! Viis -0.5

e All other inputs v -05....
Input leakage current I PN

e EXTAL, RESET, MODA, MODB, (ﬁ“ {\.\7\1 ) U 1 HA

MODC, DR O\ 1Y

« OtherlnputPins @24V/04V)| /% 2087 — 10 pA
High impedance (off-state) input current |  Ipgy {{‘ 1047 — 10 HA
@24V /04V) A NN 7
Output high voltage (lo = -0.4 mA), NVomJy 24 —_ — v
Output low voltage (Iop, = 3.2 mA§ \72)}," - — 0.4 \Y%

SCK/SCLIgL =6.7mA x‘% o

MISO/SDA Iy, = 67mA 1/

HOREQIg =6.7 mAf A ;\ i
Internal Supply Cm@ 81 I\)H:Iz:f,

¢ Normal Hiocie N N Iccr — 135 TBD mA

o Wait mode ™ <-. >0 % Iccw — 22 TBD mA

. Stgp mdde \ /,x Iccs - 5 TBD pMA
PLL supply e%gent@g; MHz —_ 1.2 2.0 mA
Input capac}tqnce GnN — 10 — pF
ﬁotés ,‘( The:SHI inputs are: MOSI/HAOQ, §5/HA2, MISO/SDA, SCK/SCL, and HREQ.

\_ 2. Inorder to obtain these results, all inputs must be terminated (i.e., not allowed to float). PLL
\\ "> signals are disabled during Stop state.
B¢ Periodically sampled and not 100% tested
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Specifications

AC Electrical Characteristics

AC ELECTRICAL CHARACTERISTICS

The turung waveforms in the AC Electrical Characteristics are tested with a Vy,
maximum of 0.5 V and a Vyy minimum of 2.4 V for all inputs, except EXTAL,
RESET, MODA, MODB, MODC, ACI, and SHI inputs (MOSI/HAO0, 55/HA2,
MISO/SDA, SCK/SCL, HREQ). These inputs are tested using the input levgqls set
forth in the DC Electrical Characteristics. AC timing specifications that are 1}
referenced to a device input signal are measured in production with r the
50% point of the respective input signal’s transition. DSP56011 ou u%%%?
measured with the production test machine Vg, and Vg refereficeevels se

0.8 V and 2.0 V, respectively. '

For load capacitance greater than 50 pF, the drive capa 1 i tput pins
typically decreases linearly:

1. At 1.5ns per 10 pF of additional capamtan all ut pins except
MOSI/HAQ, MISO/SDA, SCK/

2. At 1.0 ns per 10 pF of additio
MISO/SDA, SCK/SCL, H

ce at output pins MOSI/HAUO,
PI mode only)

INTERNAL CLOCKS /- \\

. e \g‘
J%Qe 2-4Internal Clocks
o “ Expression
Characteristics Symbol
s \ ¥ Minimum Maximum
Internal operation frequancy f 0 81MHz
Internal clock high'pe i 2 Th
*  with PEL dibsbloat EThpinimum EThpasimum
f PLL enabled’and MF < 4 0.48 x Tc 0.52 X Tc
Wit L enaﬁied and MF > 4 0.467 x Tc 0.533 X Tc
I,ntemél cl&%jmpenod Tl
* J/with P  disabled? ETlLninimum ETLyaximum
' with PLL enabled and MF <4 048 x Tc 0.52 x Tc
PLL enabled and MF > 4 0.467 X Tc 0.533 X Tc
Internidl clock cycle time Te (DF x ETc)/MF
Instruction cycle time Leye 2xTc
Notes: 1. See Table 2-5 on page 2-5 for External Clock (ET) specifications.
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Specifications

EXTERNAL CLOCK OPERATION

External Clock Operation

The DSP56011 system clock is externally supplied via the EXTAL pin. Timings
shown in this document are valid for clock rise and fall times of 3 ns maximum.
The 81 MHz speed allows the DSP56011 to take advantage of the 27 MHz system

clock in DVD applications. Q
Table 2-5 External Clock (EXTAL Pin) &_M:“NWEE\
81 Ml-}z/' ;ﬁ
No. Characteristics Sym. — Unit
Min O\ Max |
Frequency of external clock (EXTAL) Ef A %{\f MHz
1 External clock input high—EXTAL! ETh o, [
R kS [, /f?
¢ with PLL disabled & 5 5.8\ o0 ns
(46.7%~53.3% duty cycle) ) \ y
P BN
* with PLL enabled VAR - 235500 ns
(42.5%-57.5% duty cycle) 2N\
2 | External clock input low—EXTAL Pin, © | "\ ETI b |
N
o with PLL disabled GO 4 58 o ns
(46.7%-53.3% duty cycle) W\ 5 <
« with PLL enabled AW 52 | 235500 | ns
(42.5%57.5% duty cycle)? S
3 External clock cycle time®, ™ . “z},f’ ETc
¢ with PLL disabled S N 123 oo ns
« with PLL enabfed Y 123 | 409600
4 Instructlonc&cle tme N Leye
=2XTch, g"”
. thh*'PLL dmﬂ:l@ 24.7 oo ns
 with PLI}qnablgd 24.7 819200

et @ - AA0250
Figure 2-1 External Clock Timing
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Specifications

Phase Lock Loop (PLL) Characteristics

PHASE LOCK LOOP (PLL) CHARACTERISTICS

Table 2-6 Phase Lock Loop (PLL) Characteristics

Characteristics Expression Min Max Unit
VCO frequency when PLL enabled MF X Ef 10 f ‘MHz
PLL external capacitor (PCAP pin to MEF X Cpcap 5:‘::: [
Vcer) @MF<4 | MFX340 | MFx480 | “gF
@MF>4 | MFx 380 )411?970 p

Note:  Cpcap is the value of the PLL capacitor (connected between PCAP pin and ME -;1?

The recommended value for Cpcap is 400 pF for MF < 4 and 540 pF for MF > 4.

The maximum VCO frequency is limited to the internal operation frequegcy, defin yable 2-4.

XN\“‘*» Ty

& N
RESET, STOP, MODE SELECT, AND INJ'ERRU T]MING

2

s T
(Vee =50V +5%; Ty = 125°C; C, =50 pF + 2 Loa¢>~
J p " N

Table 2-7 Reset, Stop, Me{éé&\elec > Interrupt Timing
— "‘g \ \w’\ 81 MHz
No. Characterlstm Unit
\““ Min Max
10 |Minimum RESET assertion w;a
¢ PLL disabled v 25x Tc — ns
l.-‘ . A —
e PLL en?l\)\ ed\ <;\ 2500 x ETc ns
14 [Mode selec}se{up@g\e Y 21 — ns
15 |Mode select h d‘%'%ﬁ) 0 - ns
16 Mm/ um edge-tnggered interrupt request assertion 13 — ns
: \Nﬁmm eﬁ e-triggered interrupt request 13 — ns
ge-trigg ptreq
N \|deassertafion width
18 De dy from IRQA, IRQB, NMI assertion to GPIO valid
used by first interrupt instruction execution
e  GPIO0-GPIO?7 12X Tc+Th _ ns
¢ PB14-PB0O 11XTc+Th —_— ns
2-6 DSP56011/D MOTOROLA
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Specifications
RESET, Stop, Mode Select, and Interrupt Timing

Table 2-7 Reset, Stop, Mode Select, and Interrupt Timing (Continued)

81 MHz
No. Characteristics Unit
Min Max
22 |Delay from General Purpose Output valid to interrupt £
request deassertion for level sensitive fast interrupts— T
if second interrupt instruction is:? s
* Single cycle TI- 31} ns_
¢ Twocycles 2 %}f@v“: T1-31
25 |Duration of IRQA assertion for recovery from stop 12 4\& %y”j)?’ ns
state . -
—
27 |Duration for level-sensitive IRQA assertion to ensure Y .{\" S ¥
interrupt service (when exiting Stop mode) P \:)9
e Stable external clock, OMR bit 6 = 1 6 Te + 4 ¢ — ns
e Stable external clock, PCTL bit17 =1 W g —_ ns

Note: 1. This timing requirement is sensitive to the quali temglf}L capacitor connected to the
PCAP pin. For capacitor values less than or equapto 2 sserting RESET according to this timing
requirement will ensure proper processor injtialization acitors with a delta C/C less than
0.5%. (This is typical for ceramic capaat ts.) Fo capﬁimr alues greater than 2 nF, asserting
RESET according to this timing requi t w1].l € roper processor initialization for
capacitors with a delta C/C less than 0. @1 ml for Teflon, polystyrene, and
polypropylene capacitors.) Howemer caafg&aicxtqm ith values greater than 2 nF with a delta C/C
greater than 0.01% may requirgJongéi rtion to ensure proper initialization.

2.  When using fast interrup d are defined as level-sensitive, timing 22 applies to
prevent multiple interrupt service. VOi these timing restrictions, negative-edge-triggered
configuration is recommerided-when i g fast interrupts. Long interrupts are recommended
when using level-sensitive ¢ %q;atlon

N
vIHF!
l Zr
- @ >
AA0251
Figure 2-2 Reset Timing
/ Ving
(12)
14 >
uVu-aM | <> ViH
MODA, MODB >0< IRQA, TRQB,
MODC NMI
Vim ViL AA0252
Figure 2-3 Operating Mode Select Timing
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Specifications

RESET, Stop, Mode Select, and Interrupt Timing

TRQA, TRAB, \

NMI N\ /[

- @ .

TRQCA, TRGB, / \
NMI 7 N

General ¢ NN 2
Purpose ‘ o
110 (¢ X ‘:’M
(Output) 3 N :
18 > @ p
TRGB NS
NMI $ - i
General Purpose’ I/O S AA0254
Figure 2-5 External Level-seqslt‘ve Fast lqterrupt Timing
o \ (
) & ! \\\wﬂ vf
‘_@_’ N
P "s‘a S e -
TRGA \ / el NP
, w\;&:.w \ & AA0255
Figure z-ﬁﬁegovemiggm Stop State Using TRQA
&\‘ \\\ 5 M
\\ Q\@’ g
TROA \ / N e
- N / AA0256
Figur z-i\lje?}gvery from Stop State Using IRQA Interrupt Service
A P
f”x E,
‘K\X LS
., ,
¥
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Specifications

Host interface (HI) Timing

HOST INTERFACE (HI) TIMING

Vee = 5.0 V £5%; Ty = 125" C; Cp = 50 pF + 2 TTL loads

Note: Active low lines should be “pulled up” in a manner consistent with the

AC and DC specifications. {%
i
Table 2-8 Host I/O Timing (81 MHz) am M&
Num Characteristics Min //M%x ﬁi{}}tf ‘
31 |HEN/HACK assertion width' PN S
e CVR,ICR, ISR, RXL read Tc+31 e ms
e IVR, RXH/M read 2§ —r
o Write B~ ¥
32 |HEN/HACK deassertion width! 13W 5 — ns
e  After TXL writes? 4 X T+ — ns
e After RXL reads® h} TC + 31@9 —_ ns
¢ Between two CVR, ICR, or ISR reads +31 _ ns
33 |Host data input setup time before HEN/ 4 — ns
deassertion \\ 2
34 |Host data input hold time after HEN/<HP\CK O 3 — ns
deassertion }f;)
35 |HEN/HACK assertion to output'data aéiave\g/aﬁ-l 0 — ns
high impedance ‘Q\ .
36 |HEN/HACK assertion t(ﬁg?tput d‘é‘%@hd — 26 ns
37 |HEN/ HAé K deassertion to ¢ data high —_ 18 ns
impedance® /}?
38 |Output data bld ter, HEN/HACK 25 — ns
Deassertic W
39 |HR/Wio fww\selﬁp h@f before HEN assertion 0 —_ ns
40 HRAW“IOW holq%e after HEN deassertion 3 — ns
41 4 ‘i-{wm?ﬁghsatup time to HEN assertion 0 — ns
42 "|HR/Whigh hold time after HEN/HACK deassertion 3 — ns
/[HOAGHOA?2 setup time before FIEN assertion 0 — ns
"”\\ p
4‘4&%\ \HjOAO—HOAZ Hold Time After HEN Deassertion 3 — ns
45 4DMA HACK assertion to HOREQ deassertion? 3 45 ns
46 |DMA HACK deassertion to HOREQ assertion®®
¢ for DMA RXL read T+ Te+ Ty — ns
o for DMA TXL write T+ Tc — ns
¢ all other cases 0 — ns
MOTOROLA DSP56011/D 2-9

M L3L72486 Olu4&287 O4? WA

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



Specifications
Host Interface (HI) Timing

Table 2-8 Host I/O Timing (81 MHz) (Continued)

Num Characteristics Min Max Unit
47  |Delay from HEN deassertion to HOREQ assertion for | Ty + Te+ Ty — ns
RXL read®®
48 |Delay from HEN deassertion to HOREQ assertion for T+ Tc — <ins
TXL write?® i
49  |Delay from HEN assertion to HOREQ deassertion for AN :K \
RXL read, TXL write*® 3 38 W"1:;\s M
Note: 1. See Host Port Considerations in the section on Design Considetdtions. ’

2. This timing is applicable only if a write to the TXL is followed by wnnng»t% TXB, TXM ;ar TXH
registers without first polling the TXDE or HOREQ flags, or waiting for HOREQ 'to bé ‘aséerted.

3. This timing is applicable only if a read from the RXL is followed by,\readmg the ML ~RXM or RXH

registers without first polling the RXDF or HOREQ flags, or wa1t1h{\gﬂfobHQRE§ to'be asserted.

HOREQ is pulled up by a 1 kQ resistor. x‘x )/\

Specifications are periodically sampled and not 100% teste& x"f

May decrease to 0 ns for future versions 4 \ \f\z

AR

«{@

A At ,

[N N,
\ S
HOREQ \ A N\ |

(Output)

HO—H7~ [ Data | Valid ”X —

{Output)

Figure 2-8 Host Interrupt Vector Register (IVR) Read
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Specifications

Host Interface (Hl) Timing

HOREQ

(Output)

\ RXH
m N Read

(input) ‘

HOAO- (®) | NI
HOA2 Address Address Address .. ,
(input) Valid s Valid o Validh O\

T 7
% :'M‘;y s
() i’
RW \ XY
(|I-] t Y Y \_./
n u /’“ MMMMMM weraed .Mv\. .,
put) @w\gwwwmww:s
36 )—fe> - @ 2N
© AN
HO-H7 @ 2 -
(Output) — ]
A\
4 \?M“'m "
Figure zﬁﬁo}%\gdﬁycle (Non-DMA Mode)
AN o
‘\@,&v \\\ (ff”
, *‘&%% \:fs
L \\% ‘\\ Q:& g/‘f
5, . b
/{WE \\ e \/{7)
" /{i\/ \?f g
K / T “f\° M
/M»\ \q\\ ﬁ\\ A/:,&’?
, N/
AN Y
AN
e S
/‘s/ %\MV\\E N
i b;
d%‘%%” \%/

'*w% ‘"\‘w,:&

N
o
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Specifications

Host Interface (Hl) Timing

HOREQ
(Output) \
N Y e \
(Input) \——/ f“‘“wm}zia
-8 s
1 !/" - } &
HOAO- Q o 4 \2 i‘ww
HOA2 Address \ Address >< Addrggg;‘wwwx
(input) Valid Valid  ValidN
3{“‘\\\ !
HRW
(Input)
HO-H7
(Input) - vali
. P c 34
Figure 2-10 Hg \Nnte‘s({y e’ (Non-DMA Mode)
2 wa
37
(Output) \—J/‘ s

&
HACK "\ \
(?B’”@Q\ I\ Wead }
2N 36 ) ‘ >
Q)
N @2 | @
0=H7
% Data \/\/ Data \/\/ \/\/ Data
oo v JOO—CO i XO—RC O
Figure 2-11 Host DMA Read Cycle
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Specifications

Host Interface (HI) Timing

HOREQ
(Output)

HACK
(Input)

HO-H7
(input)

A N
Figure 2-12 Host DMA \’NriteiCyclewM“

Y/ NERN \?
nW N ™
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Specifications

Serial Audio Interface (SAl) Timing

SERIAL AUDIO INTERFACE (SAIl) TIMING

(Vee =5.0V £ 5%, Ty = 125°C, Cp, = 50pF + 2 TTL Loads)
cC J L

Table 2-9 Serial Audio Interface (SAI) Timing

81 MHz \
No. Characteristics Mode Expression ——] Unit
Min | Max_[™
111 | Minimum Serial Clock cycle = | Master 4xTc 494 | ~— %/’
: g H
tsatcc (min) Slave 3XTc+5 4% N e
112 |Serial Clock high period Master | 0.5 Xtgaicc—8 167 N N= ns
Slave 0.35 X tga1cc ~~14.7 \ ns
113 |Serial Clock low period Master | 0.5Xtgaicc-8 | gi:;lp 7 — ns
Slave 0.35 x \z 4.7 a4 - ns
114 |Serial Clock rise/fall time Master -8 k G 8 ns
Slave xee——p — 6.3 ns
115 |Data input valid to SCKR edge | Master f\\ 23\ 26 — ns
(data input setup time) Sla\?e/) 2 — s
116 |SCKR edge to data input not Mastli;}\ };‘0( 0 — ns
valid (data input hold time) A Slayei} \; ;\? 14 14 - ns
117 |SCKR edge to word select Master,_} 20 — 20 ns
output valid (WSR out ‘
time) f
118 |Word select input¥alid to Kzﬁave 12 12 — ns
SCKR edge (WSK'in setup “B
time)
119 [SCKR edge' %gl selext” Slave 12 12 — ns
mput not \w/l%l hold
121 edggjo dafa output Master 13 — 13 ns
P datag,ut delay time) Slavel 40 — 40 ns
LN Slave? Th+34 — 202 | ns
SCKT edge to word select Master 19 — 19 ns
>oﬁtput valid (WST output
delay time)
123 | Word select input valid to Slave 12 12 — ns
SCKT edge (WST in setup
time)
2-14 DSP56011/D MOTOROLA
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Specifications
Serial Audio Interface (SAl) Timing

Table 2-9 Serial Audio Interface (SAI) Timing (Continued)

81 MHz

No. Characteristics Mode Expression Unit
Min Max

124 |SCKT edge to word select Slave 12 12 — ns
a

input not valid (WST in hold ' 4
time) I
1.  When the Frequency Ratio between Parallel and Serial clocks is 1:4 or greater W.WWM“:‘ V .
2. When the Frequency Ratio between Parallel and Serial clocks is 1:3 - 1:4 . " N

- \_/ 7 4

B < "*t

(ROKP<1) / \ = N
- (1) )= B .

SCKR™  \ 4 — @

(RCKP=0) 44 /Z S \

e
ata npun ) QOO veid BOOGOOKXXXX
%;\‘ Vo

Notes:

(Input)

. ()~

AA0269

Figure 2-13 SAl Receiver Timing
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Specifications
Serial Audio Interface (SAl) Timing

)

(ToKP=1) / \
. )
~(2)~

X

&>

SCKT \
(TCKP=0)

SDO(0:2)
(Data Output)

/‘“ R

WST VAN
anputy X OO X XN vaiid XX)OOO(XXXXX
‘\ \\\\{\ < |~1—‘ ::é)—»

(oup) ) NN X

VY

\/f\% 3y ,@ AA0270

Flguré 2-1 4»\ SAITransmitter Timing
AN N7
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Specifications

Serial Host Interface (SHI) SPi Protocol Timing

SERIAL HOST INTERFACE (SHI) SPI PROTOCOL TIMING

(VCC =50V + 5%, T] = 125°C, CL =50 pF)

(VIHS =0.7 x VCC/ VII.S =03 x Vcc)

B 53672484 0148295 113 N
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Table 2-10 Serial Host Interface (SHI) SPI Protocol Timing i
Filter 81 MHZ" - :». N
No. Characteristics Mode Mod Expression — Unit”|
ode Min / W\Max L/
Tolerable spike width Bypassed ——\ C;MQM:“ ns
on Clock or Data Narrow . '\\2% ns
input e, :
Wide = |, €100 ns
141 |Minimum Serial ; \ b4
Clock cysle = “ \\ }X} 5
tspicc(min) PN &
Frequency below 33 Master | Bypassed X Fe ] — — ns
MHz! <
Frequency above 33 Bypassed \\6‘ xJFc 74.1 — ns
MHz! ¢ \ Np
Nan\g \ 71000 1000 — ns
;:w;ag 7 2000 2000 | — | ns
CPHA =0,CPHA =12 e assed 3% Tc 37 — ns
oW 3xXTc+25 62 — ns
Wide 3xXTc+85 122 — ns
Sla Bypassed 3xTc+79 116 — ns
Narrow 3 X Tc+431 468 — ns
: Wide 3xTc+1022 | 1059 — ns
Master 05X tgprec-10} 27.0 — ns
Slave Bypassed Tc+8 203 — ns
Narrow Tc+31 433 — ns
Wide Tc +43 55.3 — ns
Slave Bypassed Tc+Th +40 58.5 — ns
Narrow Tc + Th + 216 235 — ns
Wide Te + Th + 511 536 — ns
MOTOROLA DSP56011/D 2-17



Specifications
Serial Host Interface (SHI) SPI Protocol Timing

Table 2-10 Serial Host Interface (SHI) SPI Protocol Timing (Continued)

Filter 81 MHz
No. Characteristics Mode Mod Expression Unit
ode Min Max
143 |Serial Clock low Master 0.5 Xtgpjcc-10] 27.0 — ns
period i
CPHA =0,CPHA =1?| Slave | Bypassed Tc+8 20.3 e, }3 ‘ns
Narrow Tc+31 433 - e ~«\{1§\A
Wide Tc +43 553 /1. ng”
CPHA=1 Slave | Bypassed | Tc+Th+40 585, ./ =} ns
Narrow Tc + Th + 216 235 \a\\\—&? e ns
Wide Te+Th+511| 536 | & ns
144 |Serial Clock rise/fall | Master 10, S " 10 ns
time Slave 2600, [V | 2000 | ns
146 |SS assertion to first Slave Bypassed Tcw“'ﬂwhéé\ “535 — ns
SCK edge YWW NS
CPHA =0 e \
& »«/}?
Narpow ‘r\&+ Th+ 35 53.5 — ns
wld‘& \Fg #Th+35 | 535 — ns
CPHA =1 Slave | B ypagged N 6 - ns
En !
P \fesrbw 0 R
o Wige 0 0 —_— ns
147 |Last SCK edge to ssf Slave_“{. Bypassed Tc+6 18.3 — ns
not asserted p P _
CPHA =0 5\ » o " Narrow Te+70 824 ns
y_,-/?#i,s N Wide Tc + 197 209 — ns
=1 ; ~Sl& —
CPHA =1 ,&\1\3 | "Stave | Bypassed 2 2 ns
b Narrow 66 66 —_ ns
2N 9 Wide 193 193 | — | ns
148 *Da{a\:ﬂggt valid to Master | Bypassed 0 0 — ns
PR  (dafa input Narrow | MAX (37-Tc), | 25 — ns
AL fsetup 0)
N i &
\ N Wide | MAX({(52-Tc),| 40 — ns
.>«S‘f§6 0}
Slave Bypassed 0 0 — ns
Narrow | MAX {(38 -Tc), 26 — ns
0}
Wide | MAX({(3-Tc), | 41 — ns
0}
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Specifications

Serial Host Interface (SHI) SPI Protocol Timing

Table 2-10 Serial Host Interface (SHI) SPI Protocol Timing (Continued)

Filter 81 MHz

No. Characteristics Mode Mod Expression Unit

ode Min Max

149 [SCK edge to data Master | Bypassed 2XxTc+17 41.7 — ns
input not valid I !
(data in hold time) Narrow 2xTc+18 42.7 \ z%sns

Wide 2XTc+28 52.7 el Y
Slave Bypassed 2XTc+17 41.7 - “‘mé\;
N
Narrow 2x Tc+18 27 f“\} - rE%/
Wide 2 X Tc+28 sfmx bom P ns

150 (SS assertion to data Slave 4 4 N> ns
out active o | &

151 |SSdeassertion todata | Slave 24, N i ns
tri-stated A S “

152 |SCK edge to data out V- 41 ns
valid (data out delay __ 214 ns
time)

— 504 ns

CPHA =0, CPHA =12 - 41 ns
— 214 ns

—_ 504 ns

CPHA=1 Tc+Th +40 — 58.5 ns
Tc + Th + 216 — 235 ns

5 Tc+Th + 511 — 536 ns

153 |SCK edge to datawut aster 0 0 — ns

not valid
5 —
(data out h tm;tgg /> >7 > ns
N Wide 163 163 — ns
~ \&“\//2’ Slave Bypassed 0 0 — ns
/ AV N Narrow 57 57 — ns
Lo, F [ T
N\’ Wide 163 163 | — | ns
4755 ass‘élg% to data Slave Tc+Th+35 — 53.5 ns
Joutput valid
'CPHA =0

157 giiif;t SCK sampling Slave Bypassed [3 X Tc+Th+32} — 75 ns
edge to HBEQ output Narrow 3XTc+Th+ — 252 ns
deassertation 209

Wide 3XTc+Th+ —_ 550 ns
507
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Specifications

Serial Host Interface (SHI) SPI Protocol Timing

Table 2-10 Serial Host Interface (SHI) SPI Protocol Timing (Continued)

- Filter . 81 MHz .
No. Characteristics Mode Mod Expression Unit
ode Min | Max
158 [Last SCK sampling Slave Bypassed | 2XTc+Th+6] 369 — ns
edge to HREQ output Narrow |2xTc+Th+63| 939 — Jins
not deasserted i
CPHA =1 Wide 2xXTc+Th+ 200 f\ L4
169 B w\:s\ﬁ
159 |SS deassertion to Slave 2xTc+Th+7| 379 4 — ns”
HREQ output not < ’iw.ww N
deasserted '
CPHA =0 \\
160 |SS deassertion pulse Slave Tc+4 d63._ R Y ns
width D i
Y
CPHA =0 “ N
161 |HREQ input Master 05X m&%\ 677 — ns
assertion to first SCK T + ¢
edge A
162 |HREQ input Master o, f 0 — ns
deassertion to last </
SCK sampling edge N
(HREQ input setup ) i\
time) CPHA =1 AN
163 |First SCK edge to Master 3 0 0 —_ ns
HREQ input not 5 '
asserted (HREQ d
input hold time) M
Note: 1. Foran mtemal‘él uensybelow 33 MHz, the minimum permissible internal clock to SCK
frequency atip is 4:
For an /n/ welock fr u,ency above 33 MHz, the minimum permissible internal clock to SCK
2, ln CPHA 1 é';h\e SPI slave supports data transfers at tgpycc = 3 X T, if the user assures that
}ﬁﬁeﬁi‘x is writtéri at least Tc ns before the first edge of SCK of each word.In CPHA =1 mode, the
&%P aye p‘drts data transfers at tgpjcc = 3 X T, if the user assures that the HTX is written at
! fore the first edge of SCK of each word. :
7 “\\g PHA 1, the S5 line may rémain active low between successive transfers.
},f/ < 4. ipdically sampled, not 100% tested

.,;:,,
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Specifications
Serial Host Interface (SHI) SP!I Protocol Timing

55 I
(Input) a4

SCK (CPOL = 0)
(Output)

SCK (CPOL = 1)
(Output)

MISO
(Input)

MOSI
(Output)

i ' =4 e
H % p)
(Input) ‘ \\\ . ‘}/
S 3 AA0271

. o N R
Flgureda-{s\SP]%ftéi’ Timing (CPHA = 0)
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Specifications

Serial Host Interface (SHI) SPI Protocol Timing

(Inpﬁ-tg) @ 35 @
1 < <——‘—>
142 (14
SCK (cp;gtt: ucg / \_ﬁd \ {:
142 >~ | - A
. 14 te—> <—_>141 %
SCK (CPOL =1) — (49 =
(Output) \ — { ~ \ / | é‘ ,1
(o) foy \ \ =
MISO I S T\}/ @
Jaso 0O o2 XXX

Outoun X MSB X X LsB
- e ! - o
<_>I @ \@ & ~
AREG 3 st
(input) A ¢
u é( ““w \_____
o \w\\} AA0272
Figur *@;@wr Timing (CPHA = 1)
5 2
A4
A \/{)
4///‘{\/% Y
AN
N /4
e \}MN 4
*\ﬁmg?‘”
& \é pf
Y v
\’a"f
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Specifications
Serial Host Interface (SHI) SPI Protocol Timing

(lnpgg £ /

SCK (CPOL = 0)
(Input)

®
3
L
Jo

SCK (CPOL = 1
(Input)) \—ss—a/ \

—
(om!i% '—(XX MSB x : X LSB

pry
bl
7
1

MOSI MSB 7] [ LSB

o QOOQOC Ve DOOOOX_— - 00T e XXX
AREG $

(Output) A\ 2// \

AA0273
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Specifications
Serial Host Interface (SHI) SPI Protocol Timing

55 L
(Input) {5— /
@ - ‘ 1@ »la—a1—1{14
@ _ sq - 0
SCK (cpo(ll.n; lﬁ; / \ / / \ . M
’ S s
l 4@= 143 = —] :- :\; X:} /ﬁb
SCK (GPOL = 1) / / N NP
MISO

" 7
@—> B @_> @%é\;j ™ @
outpu) — XXX msB XLsB ﬁ

3 N (148
@ «0\,\\' .
A QLN Ve OO vt IO
3
A

N N v _.I
_ »me@ Y @

V »)

(Output) e va*\ - ?

{0, \

x‘g AA0274
Figurfi-q 8:SPI $iéve Timing (CPHA = 1)
Ra Y “"
a V4
P N S
<”\\/:/‘ N
N \\;;gx
AN e
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-
2N
A N\
Ny
&
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Specifications

Serial Host Interface (SHI) I12C Protocol Timing

SERIAL HOST INTERFACE (SHI) I2C PROTOCOL TIMING

(Ve =5.0 V5%, Ty = 125°C)

(VIHS =0.7 x VCCI VILS =0.3 % Vcc)
(VOHS =0.8 x Vcc, VOLS =0.2 x Vcc)

(Rp (min) = 1.5 kQ)

i, H
Table 2-11 SHI I°C Protocol Timing N
L
Standard I2C - \g/
(Cy =400 pF, Rp=2KkQ, 100 kHz) Q\‘}
A
81 MEz._,

No. Characteristics Symbol g Unit
Tolerable spike width on SCL or SDA filters < s‘\: — 0 ns
bypassed m\ 3

e N
Narrow filters enabled o = 20 ns
Wide filters enabled 4< — 100 ns
171 |Minimum SCL Serial Clock cycle - N & | 100 — | ws
172 |Bus free time \\ & tpur 4.7 — Hs
g . SR . %

173 |Start condition setup time éf(( \W:“N:;}} A tsussTA 47 — us

174 |Start condition hold time w’?\ \ T tHD;STA 40 — s

175 |SCL low period O\ Y tow | 47 — us

176 |SCL high period /< 5/ tme | 40 — s

177 |SCL and SDA sjse time. ™/ t, — 1.0 us

178 |SCL and @w%g\ N t — 03 us

179 |Data setup hﬁte\\ /;;"} tsypaT | 250 — ns

180 |Datq hold time tuppar | 00 — ns

1821 QC}..\IQ%EB“ data output valid tvD,DAT — 34 us

/‘fgq ‘§iop coridition setup time tsusTO 40 — us
%
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Specifications
Serial Host Interface (SHI) 12C Protocol Timing

Programming the Serial Clock

The Programmed Serial Clock Cycle, tyccp, is specified by the value of the
HDM5-HDMO and HRS bits of the HCKR (SHI Clock control Register).

The expression for tpccp is: 2
i
trcee = [Te X 2 X (HDM[5:0] + 1) X (7 X (1 - HRS) 4‘1”a\

Where P WN“\ \/;b
: . e PN
— HRS is the Prescaler Rate Select bit. When HRS is(leared;-the fixed

divide-by-eight prescaler is operational. When HRS ig Set the”
prescaler is bypassed. . \\}\;‘;’?

~  MDMS5-HDMO are the Divider Modulus Selégt it
/ X ,//M") rd
- A divide ratio from 1 to 64 (HDM5-HPDMO = &§§9A$3“F) may be selected.
In I2C mode, you may select a value for the-Progranned Sérial Clock Cycle from:

A T ——
6 X Tc (if HDM[5:0] = $02 and“HRS = 1)
to 5”\ \\ v
1024 X Tc (if HDM[S%0} = 3F\Man8/HRS = 0)
v

The DSP56011 provides an improy {(; bt‘fg protocol. In addition to supporting

the 100 kHz I°C bus prot%b\l?th HI &ch mode supports data transfers at up to

1000 kHz. The actual maxi mfrgigehcy is limited by the bus capacitances

(Cp),the pull-up resigfors (Rp)> hich affect the rise and fall time of SDA and

SCL, (see table below)); by tie input filters.
Al
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Specifications

Serial Host Interface (SHI) 12C Protocol Timing

Considerations for programming the SHI Clock Control Register
(HCKR)—Clock Divide Ratio

The master must generate a bus free time greater than T172 slave when operating
with a DSP56011 SHI I°C slave. Table 2-12 on page 2-27 describes a few
examples. }

%

e
Table 2-12 Considerations for Programming the SHI Clock control Registef«(HaKj{\)\ ,

Conditions to be Considered Resulting’ Qigations &
Min. |\ N\
Master | Slave Master Slave n . MM;;;fmum
Oper- Oper- . . T172 Perm- T1 Nos2
Bus Load g g Filter Filter . e 12C Serial
: ating ating Mode Mode Slave | 1ssi mw&'[asterg F
Freq. Freq. tl‘ccﬁ\» M requency
CpL=50 | 81MHz | 81 MHz | Bypassed |Bypassed | 36 ns { < 52 X Té\ 4tns 1010 kHz
R pIZ:’kQ Narrow | Narrow | 60ns \;\QQ( Te ,t* 66ns 825 kHz
= B ST
P Wide Wide [85ans.| 62X 103ns | 634kHz

Example: for Cp =50 pF, Rp=2kQ, f 55/ MHz‘,\‘Qwassed filter mode: The master,
when operating with a DSP56011 SHI I slave with an 81 MHz operating
frequency, must generate a bus ffee'time greater than 36 ns (T172 slave). Thus, the
minimum permissible tpccp is 52’§§T{c, whick gives a bus free time of at least 41 ns
(T172 master). This impligS"a«-maxi@u*l? *C serial frequency of 1010 kHz.

s N,
In general, bus perfor : ce%'iii,»ay Eé“éalculated from the C; and Rp of the bus,
the input filter modés’ ”a%ld\gpeféﬁﬁg frequencies of the master and the slave.
Table 2-15 contains the expressions required to calculate all relevant performance

o kY ry &
timing for a given FL al%g Rg.
///A;g N ™~ Vs /"f
/¢ Table \zx}:§~’/SHI Improved I2C Protocol Timing
TN ;
~ <5y
N .~/ Improved I’C (Cy, = 50 pF, Rp = 2kQ)
A N,
N Y 2
AN Filter 81 MHz=
No,.{~ Characteristic Sym. | Mode Expression Unit
% NN Mode .
SN RN Min | Max
‘““‘x ip\lerable spike Bypassed 0 — 0 ns
‘S%%ﬁh on SCL or Narrow 20 — 20 ns
Wide 100 — 100 ns
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Specifications

Serlal Host Interface (SHI) I2C Protocol Timing

Table 2-13 SHI Improved I2C Protocol Timing (Continued)

Improved I2C (Cy, = 50 pF, Rp = 2kQ)

- Filter 81 MHz?
No. | Characteristic Sym. | Mode Expression Unit
Mode . g
Min | Max i i
171 |SCLSerial Clock | tscp, |Master | Bypassed |  trecp + 3 X 989 | /==
cycle Tc+72 .
+t P \Z/
SEN
Narrow trcep + 3 X Te {J.%}\z R S— ns
+245 + t, \Q:;wf
Wide trcep + 3 X{Te-) 1576 [ < ns
+535 + t, T,
Slave Bt — ns
—_ ns
& id - I‘s
172 | Bus free time tgur | Master Bi%a%d\/} 05 % tpccp-42 | 41.1 — ns
{;{i: M;ﬁ‘i\ éf‘j —t
. Narfow 0.5 X% trccp - 42 65.8 — ns
\ . -t
s \ y Wide 0.5 X tpccp—42 103 —_ ns
< Y -t
\ sSlave | Bypassed 2xTc+11 387 | — ns
A 5} Narrow 2XTc+35 59.7 — ns
i Wide 2XTc+70 94.7 - ns
3 tsussta | Slave | Bypassed 12 12 — ns
Narrow 50 50 e ns
Wide 150 150 — ns
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Specifications
Serial Host Interface (SHI) 12C Protocol Timing

Table 2-13 SHI Improved I’C Protocol Timing (Continued)

Improved I>C (Cy = 50 pF, Rp = 2kQ)
Filter 81 MHz*
No. | Characteristic Sym. | Mode Mode Expression _Unit
Min | Max [}
174 |Start condition tup;sTa |Master | Bypassed | 05X trcep+12 | 313 | A& **hf
hold time -t I R
N A
Narrow | 0.5X tpcep + 12 _;,3<1 i— ri§
- & pe— |
tf W/\\'% :Mm"’”w( »
Wide 05 Xtpccp+12 | 375 Nor ns
- tf {N"’”«« i‘} /
DR e
Slave | Bypassed | 2 X Tc g— Th + %\‘\l/ % 5‘19%9‘,@“ — ns
Narrow |2 x Teé: \Tl{-i- 100: 131 — ns
Wide 17XTe+Thn200] 231 | — | ns
175 |SCL low period trow |Master | Bypassed O\.Six\tpccp +18 | 319 — ns
AN N
NI LY
*I?Ta?s{ow \9?)( trcep + 18 344 —_ ns
NNV RN
) % N \%z 4
£ Mw&dez | 05xtpccp+18 | 381 | — ns
: % ", —
*\?&Qe %ypassed 2xTc+74+t, | 337 | — ns
P \f Narrow |2xTc+286+t | 536 | — | ns
I S @ Wide 2xTc+586+¢t. | 849 — ns
176 |SCL high pia;iédd\é tHIéHz Master | Bypassed | 0.5 X tpccp+2 X | 365 — ns
@’\ /Q}i\ ¥ Tc + 19
/T'”“"“MX \"«\ \;;:;f Narrow 0.5 X tyeep +2 514 —_ ns
xi:,’”“:;; X Tc + 144
o %‘% [
M ,.:y o “‘«;;;"WM.M«;? Wide 0.5 X tpccp +2 763 — ns
NN X Te +3%
*‘/’:“x;\ < d Slave | Bypassed | 2XTc+Th-1 | 30 — ns
h Q;;? Narrow |2XxTc+Th+18 | 49 — ns
M Wide |2xTc+Th+30| 61 | — | ns
177 |SCL rise time t, 1.7 X Rp X
Output (C +20)! _— 238 ns
Input 2000 — 2000 ns
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Specifications

Serial Host interface (SHI) 12C Protocol Timing

Table 2-13 SHI Improved I’C Protocol Timing (Continued)

Improved IC (Cg = 50 pF, Rp = 2kQ)
- Filter . 81 MHz? .
No. | Characteristic Sym. | Mode Expression Unit
Mode . A
Min | Max \
178 |SCL fall time t 20 +0.1 X (C~ .
Output 50)! - 207
Input 2000 7[ 2000
179 |Data setup time tsu.DAT Bypassed Tc+8 %Q\ ‘“'\m:z“:é/  ns
Narrow Tc+60 = 72 y ns
N\‘\«
Wide Tc+ 74 E:\ . 86-p — ns
180 {Data hold time tHD,DAT Bypassed \\ o — ns
Narrow F o — ns
Wide 0 — ns
182 |SCLIow todata | typ.pat Bypassea\ \X?;n .| — | 344 | ns
output valid N @\ xTe4244+t. | — | 507 | ns
iw\m{ Tc+535+t | — | 798 | ns
183 | Stop condition tsusto Mgaf:-:w}’ 05X tpccp+ Te | 351 — ns
setup time X ; +Th+11
A \\}5
d v:'row 05Xtpecp+Tc | 433 | — | ns
’ +Th + 69
2
/K Wide | 05xtrccp+Tc| 584 | — | ns
' % +Th + 183
N O  Slave Bypassed 11 11 —_ ns
s Narrow 50 50 | — | ns
‘ Wide 150 150 | — | ns
REQ Y Master | Bypassed 0 0 — ns
Narrow 0 0 —_ ns
Wide 0 0 — ns
186 T:vﬁ@CL Slave | Bypassed | 3xTc+Th+32| — | 75 | ns
%ﬂigﬁe to Narrow |3xTc+Th+209| — | 252 | ns
deassertation Wide [3xTc+Th+507] — 550 ns
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Specifications
Serial Host Interface (SHI) 12C Protocol Timing

Table 2-13 SHI Improved I*C Protocol Timing (Continued)

Improved I2C (CL =50 pF, Rp=2kQ)
: Filter 81 MHz?
No. | Characteristic Sym. | Mode Expression Unit
) Mode H
Min | Max |'}
187 |Last SCL edge to Slave | Bypassed | 2Xx Tc+Th+6 37 A= - z’1;53
HREQ output not Dl o, N
deasserted Narow | 2xTe+Th+63 | 989+ — | 'ns 7]
Wide [2xTc+Th+169| 200 fyi— | ns
188 |HREQ input Master | Bypassed |trccp +2 X Tc +6 eh\; Uz ns
assertion to first . >
SCL edge Narrow |tpccp +2 X T'égf %223 Sr— ns
Wide |trecp+2xTo'te}796”| — | ns
189 |First SCL edge to Master 0. N > 0 —_ ns
HREQ input not /MWWWX}\\ &
asserted (HREQ "\Y\MMMWW}G
input hold time) A N
Notes: 1. CpisinpF, Rpis in k(, and resultis inns, \ " ¥
2.  Atpccp of 52 X Tc (the maximum pe: for th % us load) was used for the calculations in
the Bypassed filter mode. A tyccp of 56 3:Tc (the mairium permitted for the given bus load) was
used for the calculations in the Narrow \‘1 mogde. A tpccp of 62 X Tc (the maximum permitted
for the given bus load) was ugé‘ @i’ﬂ\ calculations in the Wide filter mode.

=
G

f?’b

A RY

Stop /_

A
Y

CRINENT
A

2}/
\ AAQ275

/

Figure 2-19 I2C Timing
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Specifications
General Purpose /0 (GPIO) Timing

GENERAL PURPOSE /O (GPIO) TIMING

(Vce = 5.0 V £5%, Ty = 125°C, Cy, = 50 pF + 2 TTL Loads)
Table 2-14 GPIO Timing

siMHz ||
No. Characteristics Expression e nit
Min | Max~ \«\%\?
201 | EXTAL edge to GPIO output valid (GPIO output 26 N2 | a8
delay time) «\ N:“Ww >
202 | EXTAL edge to GPIO output not valid (GPIO output 2 e 2N e ns
hold time) 5 ¥
AU S
203 | GPIO input valid to EXTAL Edge (GPIO inputsetup | 2 10 \7] 36 | — | ns
time) \ \
204 | EXTAL edge to GPIO input not valid (GPIO mphft\m ::::W 6 —_ ns
hold time) PL

EXTAL r
(Input)

(Note 1) &

GPIOO- A

GPIO7 AN
PBO-PB14 _
(Output) 4

GPIOO-

GPIO7
PBO-PB14

(Input) V@V‘VQ‘)&V‘V‘

Note: t/V%Iud w\q)é ratio between EXTAL frequency and internal clock frequency equals 1

AA0276
P \/ Figure 2-20 GPIO Timing
yzfs )
V\ gf
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Specifications
Digital Audio Transmitter (DAX) Timing

DIGITAL AUDIO TRANSMITTER (DAX) TIMING

(Ve =5.0V £5%; Ty = -40° to +125°, C, = 50 pF + 2 TTL Loads)
Table 2-15 56011 Digital Audio Transmitter Timing

81 MHz i
No. Characteristic - et U I;lit
Min Max S, “Mx: \\y
[ [aa Frequency! — //<25g E MHz
220 | ACI Period 40 N
eri \“‘f\ﬂ ns
221 | ACI High Duration 0.5 x fﬁz;;«“ e ns
222 | ACI Low Duration AS X Tc“s}/ % ns
223 | ACI Rising Edge to ADO Valid R - - ns
Notes: 1. Inorder to assure proper operation of the DAX, the-ACT Frégiiency should be less than 1/2 of
the DSP56011 internal clock frequency. For, ple, ifthe DSP56011 is running at 40 MHz
internally, the ACI frequency should bf/;e s k\ 0M
NS
(221 22

Figure 2-21 Digital Audio Transmitter Timing
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Specifications
On-Chip Emulation (OnCE™) Timing

ON-CHIP EMULATION (OnCE™) TIMING

(Vee =50V £ 5%, Ty = 125°C, Cp, = 50 pF + 2 TTL Loads)
Table 2-16 OnCE Timing

81 MHz A

No. Characteristics - nit

Min Max & \”{\
230 | DSCK low 40 AN ns/”
231 | DSCK high 40 A
232 | DSCK cycle time 200 SN, | ms
233 | DR asserted to DSO (ACK) asserted 5Tc \\ = 4 ns
234 | DSCK high to DSO valid ' =N 342 ns
235 | DSCK high to DSO invalid | N B2 — ns
236 | DSI valid to DSCK low (setup) N—— 1 — ns
237 | DSCK Low to DSI Invalid (Hold) PN ! — ns
238 | Last DSCK low to OS0-OS1, ACK active? 3Tc+ — ns
239 | DSO (ACK) asserted to first DSCK highi\ "\ b/ 2Tc — ns

240 | DSO (ACK) assertion width /™~ \\ ) 7| 4Tc+Th-3 | 5Tc+7 ns
241 | DSO (ACK) asserted to OS6=0S1 — 0 ns
impedance1 -
242 | OS0-OS1 valid to §e(cond Ex}l‘@trfy\\s’ition Tc-21 — ns
243 | Second EXTAL tansition to ©S0Z0S1 invalid 0 — ns
244 | LastDSC W f mWér to first DSCK 7Tc+10 —_ ns
high of ng xt\'QM .
245 | LastDSCK Fo@o@éé invalid (hold) 3 — ns
246 asdertion to sécond EXTAL transition for 10 Tc-10 ns
"WQ( ap fro ait state ,
247 \Seco\n \E;X’TAL transition to DSO after wake up 17 Tc — ns
&\ Affrom 4it state
Zk\\ﬁg assertion width
./~ o torecover from Wait 15 12Tc-15 ns
e torecover from Wait and enter Debug
mode 13Tc+15 —
249 | DR assertion to DSO (ACK) valid (enter Debug 17 Te _ ns
mode) after asynchronous recovery from Wait
state
2-34 DSP56011/D MOTOROLA
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Specifications

On-Chip Emulation (OnCE™) Timing

Table 2-16 OnCE Timing (Continued)

81 MHz
No. Characteristics Unit
Min Max
250A | DR assertion width to recover from S’cop2
e Stable External Clock, OMR bit 6 =0 15 65548 Tc+T1 | ¢
¢ Stable External Clock, OMR bit6 =1 15 20Tc+TL.. ] 3}
* Stable External Clock, PCTL bit 17 = 1 15 13 Te + T}
250B | DR assertion width to recover from Stop and enter N
Debug mode? AN
e Stable External Clock, OMR bit 6 =0 65549 Te + Tl C/m% \A»I;QN:”’““”‘ v
e Stable External Clock, OMR bit 6 = 1 21 Tc+ Tl =0T
¢ Stable External Clock, PCTL bit 17=1 14 Tc+ Tk} —N {‘}
251 | DR assertion to DSO (ACK) valid (enter Debug ‘s: ‘*:,\v/k\”%%
mode) after recovery from Stop state? Pl N\
* Stable External Clock, OMR bit 6 =0 65553 Tc+Tl 1\, —
» Stable External Clock, OMR bit 6 = 1 }-25Texm 1 — ns
* Stable External Clock, PCTL bit 17= 1 ] 18Te+ T —

™,
\

Note: 1. Maximum Tl /f *\
2. Periodically sampled, not 100% tested NN ; S

DSCK
(input) \

/ l
o8

%3 - AA0277
/Figure 2:22.D5P56011 OnCE Serial Clock Timing

DR \
(Input) €

- i
DSO - = d T2
ACK
(Output) \ / AA0278
A0 9 Figure 223 DSP56011 OnCE Acknowledge Timing
%Q_\ i"\y;\
7
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Specifications
On-Chip Emulation (OnCE™) Timing

B/ N /N o=
DSO

(Output) Sad)re | @ ' (ATR)
(input) XA (0S9)

(Note 1)

Note: 1. High Impedance, external pull-down resistor AAO279

Figure 2-24 DSP56011 OnCE Data I/O to Status Timir/\K\iiw‘“:;g

g&% (Last)
@ 235 te—» @ - (Note 1)
DSO
{Output) X (OS0)

Note: 1. High Impedance, external pull-down resistor

Figure 2-25 DSPSWB%E@;% Timing
N /

AA0280

0OS1 <——‘—;‘ SRR
(Output) \ @ K /
A« »  (Note1) (DSCK Input)
DSO N . >
(Output) \ @ (DSO Output)
(DSI Input)
0Sso \
{Output) }<><><><><><><
@ ] (Note?) 236 —te—rtert—23
Note: 1. High Impedance, external pull-down resistor AAD2Z81
(’\@ v Figure 2-26 DSP56011 OnCE Data /O Status Timing
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Specifications

On-Chip Emulation (OnCE™) Timing

\ /

EXTAL (Note 2)\

Soon LA XK
(Output) "
(Note 1) . .
Note: 1. High Impedance, external pull-down resistor

2. Valid when the ratio between EXTAL frequency and clock frequency equals 1

AAD282

Figure 2-27 DSP56011 OnCE EXTAL to Status Tnmfngz\\w 2

N\
DSCK
(Input) m €C /—\____/
i (Next Command)
‘ . AA0283

Figure 2-28 DSP56011 OnCE DSCK Nextﬁe\\mﬁ\(\%ﬂer Read Reglster Timing

EXTAL / \ To,T2 A 71,73 éf
AR\
S @
_— A~ \\ T —
(Input) \ J\‘b\ is\? £ /
DSO 55
(Output) /<A§ \\\/ \
v /-’\/ v AA0284
?{quef 2-29 Synchronous Recovery from Wait State
QLY .
- 248) »
"o _%?__\ N —
psg’ 5
(Output) \=. -
AA0285
Figure 2-30 Asynchronous Recovery from Wait State
MOTOROLA DSP56011/D 2-37
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Specifications
On-Chip Emulation (OnCE™) Timing

- @ .
DR 7\ y
(Input) N\ £ /
™ .
- @ - >
DSO 27 {E
(Output) \ W

£~ -Ahgese

Figure 2-31 Asynchronous Recovery from Stop Stat% $
=

“ £

Ny

&

N
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