SECTION 2
SPECIFICATIONS

INTRODUCTION

The DSP56303 is fabricated in high density CMOS with Transistor-Transistor Logic
(TTL) compatible inputs and outputs. The DSP56303 specifications are preliminary
and are from design simulations, and may not be fully tested or guaranteed at this

early stage of the product life cycle. Finalized specifications will be published after
full characterization and device qualifications are complete.

MAXIMUM RATINGS

CAUTION

This device contains circuitry protecting
against damage due to high static voltage or
electrical fields; however, normal precautions
should be taken to avoid exceeding maximum
voitage ratings. Reliability is enhanced if
unused inputs are tied to an appropriate logic
voltage level (e.g., either GND or V).

Note: In 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 calculated 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 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 +4.0 \Y
All input voltages excluding “5 V tolerant” inputs® VN GND-03toVcc+03 (} V
All “5V tolerant” input Voltages3 Ving GND —-03to V¢ + 3 ‘95 - 1‘2\ A%
Current drain per pin excluding V¢ and GND I 10 -~ w\ ‘‘‘‘‘ \ rﬁA
Operating temperature range Ty —40.f0 +100 “W " °C
Storage temperature Tstg | —55 to +1BO ™ M | °C

Notes: 1. GND=0V, Vg =33V+03V, Ty=-40°C to +100°C, CL = 50 pF 4*2 'ITL LOad§
2. Absolute maximum ratings are stress ratings only, and functional opémtiomat ‘the maximum is not
guaranteed. Stress beyond the maximum rating may affect devme reliablhty or cause permanent
damage to the device.
3. CAUTION: All “5 V Tolerant” input voltages cannot be more- than 3. 95 V greater than the supply
voltage; this restriction applies to “power on”, as well'as during: -normal operation. In any case, the
input voltages can not be more than 5.75 V. “5 v Tolerant” inputs are inputs that tolerate 5 V.

THERMAL CHARACTERISTICS

Table 2-2 Théj:mal Characteristics

Characteristic | Symbol \nglil; 1;2?::!3 I;?:I;“:l Unit
Junction-to-ambient thermal resistance Rgja 01 Oy 55.7 57 28 ‘C/W
Junction-to-case thermal resistance Rgjc or 8¢ 11.4 15 —_ ‘C/W
Thermal characterization parameter ¥t 6.8 8 — ‘C/W

Notes: 1. Junction-to-ambient thermal resistance is based on measurements on a horizontal single-sided

printed circuit board per SEMI G38-87 in natural convection.(SEMI is Semiconductor Equipment and
Materials International, 805 East Middlefield Rd., Mountain View, CA 94043, (415) 964-5111)

2. Junction-to-case thermal resistance is based on measurements using a cold plate per SEMI G30-88,
with the exception that the cold plate temperature is used for the case temperature.

3. These are simulated values; testing is not complete. See note 1 for test board conditions.

4. These are simulated values; testing is not complete. The test board has two, 2-ounce signal layers and
two 1-ounce solid ground planes internal to the test board.
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Specifications

DC Electrical Characteristics

DC ELECTRICAL CHARACTERISTICS

Table 2-3 DC Electrical Characteristics®

Characteristics Symbol Min Typ Max Unit
Supply voltage Vee 3.0 3.3 3.6 v
Input high voltage ’ .
* D(0:23), BG, BB, TA Vig 20 — “Vee - 4V
» MOD!/IRQ', RESET, PINIT/NMI Viup 2.0 — ) VCC +395 | Vv
and all JTAG/ESSI/SCI/Timer/HI08 S
pins o
* EXTALS Vix | 0.8x Ve — Vee v
Input low voltage L el o
* D(0:23), BG, BB, TA, MOD!/IRQ}, ViL -03 T Lk \Y%
RESET, PINIT 1 e
¢ AllJTAG/ESSI/SCI/Timer/HI08 ViLp =03 p = 0.8 A
pins RS U
» EXTAL® Viex 03| = 02xVee | V
Input leakage current INn |5 —10"‘*1:;(,, « — 10 HA
High impedance (off-state) input current Igp’ _10 =y — 10 HA
@24V /04V) Lo RN
Output high voltage
s TTL (Ipy =-0.4 mA)>/ — — \%
e CMOS (loy = -10 pA)y ey - — \%
Output low voltage RS \ OL
* TTL (Ig =3.0 mA open-dram pm:s LT — —_ 0.4 \
lop = 6.7 mA)*7 %
* CMOS (Ig. =10 uA)5 S — — 0.01 \%
Internal supply curl;gntr” o \\ e
* In Normal mode . Icor — 66 MHz: 84 66 MHz: 120 | mA
S 80 MHz: 102 80 MHz: 145 | mA
100 MHz: 127 |100 MHz: 181 | mA
e InWaitmode? Ieew — |66 MHz:5 66 MHz: 7 mA
RN e 80 MHz: 6 80 MHz: 9 mA
100 MHz: 7.5 |[100 MHz: 11 | mA
Iccs — 66 MHz: 100 66 MHz: 150 LA
80 MHz: 100 {80 MHz: 150 | pA
N 100 MHz: 100 |100 MHz: 150 | pA
PLL supply current in Stop mode® — 1 2.5 mA
Input capacitance® Cin — — 10 pF
Preliminary Data
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Specifications

AC Electrical Characteristics

Table 2-3 DC Electrical Characteristics® (Continued)

Characteristics Symbol Min Typ Max Unit

Notes:

1.

ha

NN :

Refers to MODA /TIRQA, MODB/IRQB, MODC/IRQC, and MODD/IRQD pins

Power Consumption Considerations on page 4-4 provides a formula to compute the
estimated current requirements in Normal mode. In order to obtain these results, all inputs must be
terminated (i.e., not allowed to float). Measurements are based on synthetic intensive DSP benchmarks
(see Appendlx A). The power consumption numbers in this specification are 90% of the measured
results of this benchmark. This reflects typical DSP applications. Typical internal supply" cun:ent is
measured with Ve = 3.0 V at Ty = 100°C. Maximum internal supply current is measu”red with VCC 36
Vat Ty = 100°C.

In order to obtain these results, all inputs must be terminated (i.e., not allowed”to ﬂoat) PLL and XTAL
signals are disabled during Stop state. = ; -

In order to obtain these results, all inputs, which are not disconnected at Stop md de; must be
terminated (i.e., not allowed to float). ‘
Periodically sampled and not 100% tested

Vee=33V203V; Tj=-40"C to +100 °C, G =50 pF + 2 TTL Load
This characteristic does not apply to XTAL and PCAP. | )

Driving EXTAL to the low Vygyx or the high Vi x value may. cause addlhonal power consumption (DC
current). To minimize power consumption, the minimum Vyyx should be no lower than

0.9 x V¢ and the maximum Vyy x should be no hlgher thanﬁl XVEC -

AC ELECTRICAL CHARACTERlsw‘i%‘lpé\i.«

The timing waveforms showii'in the AC electrical characteristics section are tested
with a Vi, maximum of 0.3 V.anda VIH minimum of 2.4 V for all pins except EXTAL,
which is tested using the mpu“*t levels shown in Note 6 of the previous table. AC
timing specifications, Whlch are.referenced to a device input signal, are measured in
production with respect to the’50% point of the respective input signal’s transition.
DSP56303 outputlevelsare’ ‘measured with the production test machine Vo and Voy
reference Jevels. set a{ Q é V and 2.0 V, respectively.

Preliminary Data
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Specifications

INTERNAL CLOCKS

Table 2-4 Internal Clocks, CLKOUT

Internal Clocks

Characteristics

Symbol

Expression! 2

Min

Typ

Internal operation frequency
and CLKOUT with PLL enabled

(Ef x MF)/

(PDF x DF)
e

Internal operation frequency
and CLKOUT with PLL disabled

Ef/2/. "

Internal clock and CLKOUT

hlgh period
With PLL disabled

¢  With PLL enabled and
MF<4

¢  With PLL enabled and
MF > 4

0.49 x ET x
PDF x DF/ME..

0.47 x EFe:
PDF xDF/ MR

0.51 X ET¢ x
PDF x DF/MF
0.53 x ET¢ x
PDF x DF/MF

Internal clock and CLKOUT low
penod
With PLL disabled
¢  With PLL enabled and
MF<4
*  With PLL enabled and

MF >4 N

047 x ETc x
\PDF x DF/MF

0.51 X ET¢ x
PDF x DF/MF
0.53 x ET¢ x
PDF x DF/MF

Internal clock and CLKOUT'
cycle time with PLL enaB}ed

ET¢ x PDF x
DF/MF

Internal clock and /QI:KQX
cycle time with ELQ dlsabkd

o Y
o, s
Y

2XETC

Tc

Notes: "1\ DF Dlw:mm Factor
Lo~ “Ef= External frequency

-7 Te = internal clock cycle
2 2. Seethe PLL and

ET =External clock cycle
ME' Multlphcatlon Factor
PDF = Predivision Factor

lock Generation section in the DSP56300 Family Manual for a
detailed discussion of the PLL.
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Specifications

EXTERNAL CLOCK OPERATION

EXTERNAL CLOCK OPERATION

The DSP56303 system clock may be derived from the on—chip crystal oscillator, as
shown in Figure 1 on the cover page, or it may be externally supplied. An externally
supplied square wave voltage source should be connected to EXTAL

(see Figure 2-2), leaving XTAL physically not connected to the board or sogget.

EXTAL XTAL

EXTAL

==l

™7

Fundamental Frequency
Fork Crystal Oscillator

Suggested Component Values:

-— ‘\/ {x =

4
b ”Fundaniémal Frequency
P, Cryst’al Oscillator

"\/

Suggested’"Ccs’mponent Values:

fosc = 32.768 kHz ,,K fOSC 4\MHZ fOSC 20 MHz
R1=3.9MQ£10% \R 680 k< 10% R =680 kQ + 10%
C=22pF +20% o f\ 5\6/9F“+ 20% C=22pF £20%

R2 = 200 kQ + 10%

x*«

Calculations were done for a 32.768 kHz crystahmth the‘z AN

Cafculatlons were done for a 4/20 MHz crystal with the
“following parameters:

following parameters: A \Qw% «3\1 2 a Cof 30/20 pF,
a load capacitance (C) of 12.5 pF, yz A \\.\‘“MM ) a Cy of 7/6 pF,
a shunt capacitance {Cg) of 1.8 pF, 7 N NN a series resistance of 100/20 Q, and
a series resistance of 40 kQ, and ™ ‘2‘59‘ a drive level of 2 mW.
a drive level of 1 uW. " NN AA1071
e s
. \Figure -1 Crystal Oscillator Circuits
) :"/.\w \\' y ,;fﬁ
S SN
/,/< o N, e
SN v';’g’":*’ o 7
NN
“\\( (;’,x’
o
Preliminary Data
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Specifications
EXTERNAL CLOCK OPERATION

ViHe

EXTAL -_—// _______ N_ - AR \| Midpoint

ViLe

CLKOUT With
PLL Disabled

CLKOUT With
PLL Enabled

Note: The midpoint is 0.5 (Viyc + ViLc)-

e ;. AA0459

Figure 2-2 External Clock Timing

Table 2-5, .Clock Opetation
ol eeM 80 MHz 100 MHz
No. Characteristics Symbol ———+
I Min® Max Min Max Min Max
1 |Frequency of EXTAL “EE. =0 66.0 0 80.0 0 100.0
(EXTAL Pin Frequency) S ep

The rise and fall time of this
external clock sheuld be. -
3 ns maximum; "
2 |EXTAL input highk2"
*  With PLL disabled” ETy | 7.08ns o0 5.84 ns o0 4.67 ns oo
(46.7%-53.3% duty
~-cycle®)
*  With PLL enabled 6.44ns | 157.0pus | 531 ns {157.0us | 4.25ns | 157.0 us
| (42.5%-57.5% duty
cycle®)

3 |EXTAL input low!2
*  With PLL disabled
(46.7%-53.3% duty
cycle®)

¢ With PLL enabled 644ns |157.0us | 531ns | 157.0us | 4.25ns | 157.0 us
(42.5%-57 5% duty
cycle®)

[es}

T 7.08 ns o0 5.84 ns oo 4.67 ns o

Preliminary Data
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Specifications

EXTERNAL CLOCK OPERATION

Table 2-5 Clock Operation (Continued)

66 MHz 80 MHz 100 MHz
No. Characteristics Symbol
Min Max Min Max Min Max
4 |EXTAL cycle time?
*  With PLL disabled ETc | 15.15ns o 12.50 ns o0 10.00ns,| oo
¢  With PLL enabled 15.15ns | 273.1us | 1250 ns | 273.1 ps 1Q.Q,Qwr}sl 1273.1 us
5 |CLKOUT change from 43ns | 11.0ns | 43ns | 11.0ns | 4375 ‘1\1‘;Q’ns
EXTAL fall with PLL s \\'},"
disabled may ~
6 |CLKOUT rising edge from 0.0ns 1.8 ns 0.0ns 1.8ns ‘““0;0«11,8"} 1.8 ns
EXTAL rising edge with s
PLL enabled (MF =1, )
PDF = 1, Ef > 15 MHz)%?
CLKOUT falling edge from 0.0 ns 00ns | 1.8ns
EXTAL rising edge with
PLL enabled (MF =2 or 4,
PDF = 1, Ef > 15 MHz)%?
CLKOUT falling edge from 0.0ns 111\8\1:15 ~00ns | 1.8ns | 00ns | 1.8ns
EXTAL falling edge with N \\ 2
PLL enabled (MF < 4, PDF # FOE
1, Ef/PDF> 15MHz)*® e SR s
7 Instructlon cycle time = /,{lcyc\\ o %;
IC YC = T \ \\\ "\::“\,a;,
(see Table 2-4) (46.7%— S |
53.3% duty cycle) - SO
e WithPLL dlsablgd , « <] 30.3ns o0 25.0 ns oo 20.0ns o0
e WithPLL en;b\led N o 1515ns | 853 pus | 1250 ns | 853 pus | 10.00ns | 8.53 us
Notes: 1. Meas % of themput transition
2. The n‘tﬁ)qm Value for PLL enabled is given for minimum Vg and maximum MF.
3. Penodlcaily sampléd and not 100% tested
4. e}naxunum véle for PLL enabled is given for minimum Vg and maximum DF.
/5 The% sk_g%m not’ guaranteed for any other MF value.
icated duty cycle is for the specified maximum frequency for which a part is rated. The
o “’\’ intipum clock high or low time required for correction operation, however, remains the same at
//c;f'\ A lo@o’peraﬁng frequencies; therefore, when a lower clock frequency is used, the signal symmetry
L \ may’vary from the specified duty cycle as long as the minimum high time and low time requirements
A are met.

Preliminary Data
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Specifications
Phase Lock Loop (PLL) Characteristics

PHASE LOCK LOOP (PLL) CHARACTERISTICS

Table 2-6 PLL Characteristics

66 MHz 80 MHz 100 MHz
Characteristics - Unit
Min Max Min Max Min Max
Vo frequency 30 132 30 160 30 7200 |MHz
when PLL enabled '
(MF x E;x 2/PDF)
PLL external
capacitor (PCAP
pin to VS:CP)
(Cpcap' |
s @MF<4 (MEF x 425) — | (MF x 590) — | (MF x 425) — | {MF x 590) — | (MF x 425) - |(MFx590)—| pF
125 175 125 175 125 175
s @MF>14 MFx520 | MFx920 | MFx520 | MFx920 | MFx520 | MFx920 | pF
Note:  Cpcap is the value of the PLL capacitor (connected between the PCAP pin and Vicp). The recommended
value in pF for Cpcap can be computed from one of the foliowmg equations:
(500 x MF) — 150, for ME < 4, or . -
690 x MF, for MF > 4.

Preliminary Data
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

RESET, STOP, MODE SELECT, AND INTERRUPT TIMING

Table 2-7 Reset, Stop, Mode Select, and Interrupt Timing®

66 MHz 80 MHz 100 MHz
No. Characteristics Expression 7 Unit
Min | Max | Min | Max | Min | Max
8 |Delay from RESET — — | 260 | — | 260 <. 126‘& ns
assertion to all pins at . N
reset value3 PN 3
9 Requlred RESET 4“\\ L >
duration* SN
¢ Power on, external 50 x ET¢ 7600 | — 625.(1 — @6 — | ns
clock generator, XK?“‘ e ¢
PLL disabled N T
s Power on, external 1000 x ET¢ 15.2 —4—<\ 12. é <1100 | — | ps
clock generator, \\ . } >
PLL enabled P e SN
e Power on, internal 75000 x ET¢ 114 = 10 — | 075 -~ | ms
oscillator A5
*  During STOP, 75000 x ETc  “[1.14. \—;(gf:” 1.0 — | 075 | — | ms
XTAL disabled . N
(PCTL Bit16 =0) '
*  During STOP, — 31.3 _— 25.0 — ns
XTAL enabled
(PCTL Bit 16 = 1)
* During normal — | 313 | — | 20| — | ns
operation
10 | Delay from g
asynchronous RESET ‘\
deassertion to fn'st g
external add;ess N
output (mternal reset
deassertlon) RS o
¢ Minimum - |66 MHz:
S e (B2 X Te+20 510 | — | — | — | — | — | ns
80 MHz:
325x T +20 — — | 426 | — — — | ns
l 100 MHz:
3.25xTc +2.0 — — — — | 345 | — | ns
. ‘Maximum 66 MHz:
2025 T +11.0 — | 3180 — — — — | ns
80 MHz:
20.25 T +9.95 — — — 2631 — — | ns
100 MHz:
20.25 T¢ +7.50 — — — — — | 2115 mns
Preliminary Data
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

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

No.

Characteristics

66 MHz
Expression

80 MHz

100 MHz

Min | Max

Min | Max

Min

Unit
Max

11

Synchronous reset
setup time from RESET
deassertion to
CLKOUT Transition 1
¢  Minimum

e  Maximum

Te — | 152

L b
.3 ns

12

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

¢  Minimum

¢  Maximum

325xTc-+1.0
20.25 T-+5.0

o d

33.5

— ns
2075 | ns

13

Mode select setup time

30.0

—_ ns

14

Mode select hold time

0.0

— ns

15

Minimum edge-
triggered interrupt
request assertion width

6.6

— ns

16

Minimum edge-
triggered interrupt
request deassertion

8.25 —

6.6

17

Delay from IRQA, "
TRQB, IRQC, IRQD,
NMI assertionto -
external metiory -~

access address out . |~

valid - VL
* ./Caused by first

. interrupt
Linstruction fetch

> ° Caused by first

interrupt

.. iAstruction

< “execution

425 x Te +2.0 660 | —

725xTc+2.0 1120 | —

55.1 —

92.6 —

445

74.5

Preliminary Data

MOTOROLA

DSP56303 Technical Data sheet, Rev. 1

B L3b7248 0156051 143 HE

2-11



Specifications

Reset, Stop, Mode Select, and Interrupt Timing

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

66 MHz 80 MHz 100 MHz
No Characteristics Expression Unit
Min | Max | Min | Max | Min | Max
18 |Delay from IRQA, 10xTc+5.0 1570 — 1300 — ]1050| — ns
IRQB, IRQC, IRQD, R
NMI assertion to R
general-purpose Lo 3 !’
transfer output valid I
caused by first A &
interrupt instruction ;jf <\ xﬁ L. .
execution ’ AN s
19 |Delay from address 66 MHz5; P N /7’?
output valid caused by |3.75 X Tc + WSxTc—- | — AT I ns
first interrupt 14 N W
instruction execute to |80 MHz5; AN \‘%’1 “
interrupt request 3.75x Tc + WSx T - “h— ns
deassertion for level ~ |12.4 P e SN
sensitive fast 100 MHz5: LN -
interrupts! 3.75 x Tc + WS x TC -1 \"\\Q\ . — ns
10.94 AN
20 |Delay from RD 66 MHz5: N 7
assertion to interrupt  {3.25 x T + WS x f@‘t N — ns
request deassertion for |14 o
level sensitive fast 80 MHza*/~ “\ e \‘s‘\ v
interrupts? 3.25x ?fc + VVQX?TC~ — ns
1247 N2
100 Mﬁz8 N, Y
/‘A325><TC+WS><TC— — ns
Cf\\ N}ngl 4;:;)\ V
S N
AN
AN 1‘\
A S \ﬁ/
AN .
SOy
AN
//\\z \\ >
<f:\ V)Y
0\\
A ™ /%‘
Preliminary Data
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Specifications
Reset, Stop, Mode Select, and Interrupt Timing

Table 2-7 Reset, Stop, Mode Select, and Interrupt Timing6 (Continued)

66 MHz 80 MHz 100 MHz
No. Characteristics Expression Unit
Min | Max | Min | Max | Min | Max
21 |Delay from WR
assertion to interrupt
request deassertion for
level sensitive fast
interrupts1
* DRAM forall WS |66 MHz%: E
(WS+35)><TC 14 — . N ns
80 MHz®: B
(WS+35)><TC 12.4 — 1 ns
100 MHz8: . \ T
(WS+35)xTC 10.94 R — ns
s SRAMWS=1 66 MHz5; N S
(WS+35)><TC 14 — B ns
80 MHZ®: 0 T S
(WS +3. 5) xTc-124 T N ns
100 MHZ%: R "
(WS +3. 5) xTc- 10 941 | s — ns
* SRAMWS=2,3 |66 MHz% R
(WS + 3) xTe- 14 = ns
80 MHz8: ST
(WS +3) xTC 124 1o — ns
100 MHZ%: - |
(WS+3)><TCa—1094 — ns
¢ SRAMWSZ24 66 MHz*: :
, (WS+25)><TC 14 — ns
- |soMHZS: |
',&‘(WS+25)><TC 12.4 — ns
| 100 MHZ®:
L | (WS4+25)x Tc-10.94 — ns
22 | Synchronous iiﬁeffupt 90 | T¢ 74 | Tc 5.9 Tc | ns
setup time from IR( i
IRQB, IRQC, IRQD,:
NMI assertion to the
: CLKOUT Transmon 2

Preliminary Data
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

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

Characteristics

Expression

66 MHz

80 MHz

100 MHz

Min

Max

Min | Max

Unit

Min | Max

23

Synchronous interrupt
delay time from the
CLKOUT Transition 2
to the first external
address output valid
caused by the first
instruction fetch after
coming out of Wait
Processing state

¢  Minimum

¢  Maximum

9.25x T+ 1.0
2475 x T +5.0

-} 935

ns
ns

24

Duration for IRQA
assertion to recover
from Stop state

59 ns

25

\
N

”/' \ No Stgp

Delay from IRQA

assertion to fetch of

first instruction (when

exiting Stop)% 3

¢ PLLis not active
during Stop (PCTL
Bit 17 = 0) and Stop
delay is enabled
(OMRBit6=0)

¢ PLLis not active -
during Stop (PCTL.
Bit17=0) anngtop
delay isnot, ¢
enabled“(OM‘R‘(’Bﬁ*
6=1 N

* PLLisactive ™ 7
&n (PC‘fL
B1 1rdmplies

‘\Belay)

PLC x ET¢ xEDF +
(128 K~PLE, /2) x‘fc

'RLC x ETC& PDF +

(23‘&’—5/65) xTc

N
)
e

(8.25+0.5) x Tc

352.3
ns

117.4

62.1

132.6

1.6

17.0

290.6

15.4

96.9 | 109.4

1.3 13.6

2325 | 123

ms

775 | 875 | ns

\M

\\J‘
AN
&

Preliminary Data
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

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

Characteristics

Expression

66 MHz

80 MHz

100 MHz

Min | Max

Min { Max

Min

Unit
Max

26

Duration of level

sensitive IRQA

assertion to ensure

interrupt service (when

exiting Stop)* 3

¢ PLL is not active
during Stop (PCTL
Bit 17 = 0) and Stop
delay is enabled
(OMR Bit 6 = 0)

¢ PLLisnotactive
during Stop (PCTL
Bit 17 = 0) and Stop
delay is not
enabled
(OMR Bit 6 =1)

¢ PLLis active
during Stop (PCTL
Bit 17 = 1) (implies
no Stop delay)

PLCxETcx PDF +
(128K - PLC/2) x T

PLC x ETc x PDF +
(205+£0.5) x T¢

55xTe -~

64.1
62.1

4.

17.0
154 |

68.8

13.6

12.3

55.0

ms

27

Interrupt Requests

Rate

* HIO8, ESSI, SCI,
Timer
DMA
IRQ, NM (edge
trigger)

e IRQ, NMI (level
trigger)

12T -

8T¢

12T

181.8

121.2
121.2

181.8

150.0

100.0
100.0

150.0

120.0 | ns

80.0
80.0

ns
ns

120.0 | ns

28

DMA Requests Rate
¢ Data read from
HIO08, ESSI, SCI
e Data write to
HI08, ESSI, SCI
Timer
IRQ, NMI (edge
trigger)

6T

2T
3T

90.9

106.1

303
45.5

75.0

87.5

25.0
37.5

60.0 ns

70.0 ns

20.0
30.0

ns
ns

Preliminary Data
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

Table 2-7 Reset, Stop, Mode Select, and Interrupt Timing6 (Continued)

66 MHz 80 MH:z 100 MHz
No Characteristics Expression Unit
Min | Max | Min | Max | Min | Max
29 |Delay from IRQA, 425 xTc+2.0 66.0 — 55.1 — 44.0 — ns
IRQB, IRQC, IRQD, b
NMI assertion to
external memory .
(DMA source) access 1.
address out valid ot :
Notes: 1. When using fast interrupts and IRQA, IRQB, IRQC, and IRQD are defined'as \1‘év, seﬁstﬁ\{e; timings 19

through 21 apply to prevent multiple interrupt service. To avoid these timing restrictions, the
deasserted Edge-triggered mode is recommended when using fast mterrupts Long interrupts are
recommended when using Level-sensitive mode. 'y

This timing depends on several settings:

For PLL disable, using internal oscillator (PLL Control Reg15ter (PCTL} Bit 16 = 0) and oscillator
disabled during Stop (PCTL Bit 17 =0), a stabilization de}ayMQulred to assure the oscillator is stable
before executing programs. In that case, resetting the, Stop delay. {OMR Bit 6 = 0) will provide the
proper delay. While it is possible to set OMR Bit 6=1, l{‘xs not recommended and these specifications
do not guarantee timings for that case. ‘ff\

For PLL disable, using internal osc1]lath (PCTL B;?“\Ib “’0) and oscillator enabled during Stop (PCTL
Bit 17=1), no stabilization delay is requm an‘d recosfery time will be minimal (OMR Bit 6 setting is
ignored). e

For PLL disable, using extepnal éfogk (PGIL‘Blt 16 = 1), no stabilization delay is required and recovery
time will be defined by the PCTL Bﬁ‘»l? a;nd OMR Bit 6 settings.

For PLL enable, if PCTL Bit 1718 0;- the PLL is shutdown during Stop. Recovering from Stop requires
the PLL to get lotkeq The PLL lgck procedure duration, PLL Lock Cycles (PLC), may be in the range of
0 to 1000 cyc!es 'l‘ius‘proced‘hme occurs in parallel with the stop delay counter, and stop recovery will
end wher};hwlast of: theseftéio events occurs. The stop delay counter completes count or PLL lock
procedure completlon /

PLC Value for PLU;I{sable is 0.

"’J'he mammumValue for ET¢ is 4096 (maximum MF) divided by the desired internal frequency (i.e., for
: "\66 1t 115/1096/ 66 MHz = 62 ps). During the stabilization period, T, Ty, and Ty, will not be constant,

and eir width may vary, so timing may vary as well.
Pengdlcally sampled and not 100% tested

Preliminary Data
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

Table 2-7 Reset, Stop, Mode Select, and Interrupt Timing6 (Continued)

Characteristics Expression Unit

66 MHz 80 MHz 100 MHz

Min | Max | Min | Max | Min | Max

4.

o N !

For an external clock generator, RESET duration is measured during the time in which RESET is
asserted, Ve is valid, and the EXTAL input is active and valid.

For internal oscillator, RESET duration is measured during the time in which RESET'i$ asserted and
Vccis valid. The specified timing reflects the crystal oscillator stabilization time after pOWer—up _This
number is affected both by the specifications of the crystal and other components connected to the
oscillator and reflects worst case conditions. -

When the V¢ is valid, but the other “required RESET duration” condltlons (as spe(:lfled above) have
not been yet met, the device circuitry will be in an uninitialized state that can result in significant

power consumption and heat-up. Designs should minimize this state to the shortesf possible duration.
If PLL does not lose lock

Voc=33V£03V; Ty=40°C to +100°C, C =50 pF + 2 TFL Loads " .~
WS = number of wait states (measured in clock cycles, number of To)
Use expression to compute maximum value.

ViH

[

Reset Value

All Pins >>>>>>>>>>

A0-A17

First Fetch
AAQ460

)
‘L —
1

L™l

Figure 2-3 Reset Timing

" f' CLKOUT 7w S—\_F

RESET

/ ><
AO-A17 ~

AA0461
Figure 2-4 Synchronous Reset Timing
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

LC

) First Interrupt Instruction

ACG-A17 ¢ Xr Execution/Fetch ><
)J
€C

27 AN r
WR
S 17
IRQA, IRQB,
TRQC, IRQD. )
NMI J

General

MX ,\ b) General Purpose 1/O
N \‘fg’/@ o Y AA0462
. . Figure 2-5 External Fast Interrupt Timing
N
_IROA,IRQB, "\~
-~JRQC, TRQD,,
TN N WMWT
AN N
o j\‘\i«f/ i
\‘\\\\
-, “IRQA, IRQB, \
~” TRQC, TRQD, N
" (1)
AA0463

Figure 2-6 External Interrupt Timing (Negative Edge-Triggered)

Preliminary Data

2-18 DSP56303 Technical Data sheet, Rev. 1 MOTOROLA
I L3L7248 0156058 574 1M




Specifications

Reset, Stop, Mode Select, and Interrupt Timing

CLKOUT ﬁ_/ \ g / \
IRQA, IRGB, \‘ C)
IRQC, IRQD, £
5 s :
AO-A17 " . X |
L Aaodss
Figure 2-7 Synchronous Interrupt from Wait Sifate Timing .
RESET \ _ ViH
MODA, MODB L) Vii_ TRQA, IRQB,
MODC, MODD, >Q<><>O< Lo Vi %C' IRQD,
PINIT
Figdi'e;‘z-\xs‘ Operating Mode Select Timing
- ()
First Instruction Fetch
AAQ466
Figure 2-9 Recovery from Stop State Using IRQA
Preliminary Data
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

T —

AO-A17 First IRQA Interrupt

Instruction Fetch i

fen \AQO467

Figure 2-10 Recovery from Stop State Using IRQA Interrupt Sé”rwce

\\ {Lj
\\

’vA

¢

AO-A17 iy X DMA Source Addreg\ Xw Y

£C

AA1104
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Specifications
External Memory Expansion Port (Port A)

EXTERNAL MEMORY EXPANSION PORT (PORT A)

SRAM Timing
Table 2-8 SRAM Read and Write Accesses
66 MHz 80 MHz 100 MHz
No.| Characteristics | Symbol Expression! — Unit
Min | Max | Min | Max { Min | Max
100 | Address valid tre, twe |((WS+ 1) X T - 4.0 263 | — |210| — | 160 — | ns
and AA assertion [1<WS<3] ;
pulse width (WS +2)x Tc-4.0 869 | — {710 — {560| — | ns
[A<WS<7] a e
(WS +3)xTc-4.0 1627 — [1335| — |106.0| — | ns
[WS2>8] ‘ .
101 |Address and AA tas |66 MHz: 1 s
valid to WR 025xTc-3.7 o1l =] =] = =] —]mns
assertion [WS=1] . o
80 MHz: . . 3
025xTc-3.0 - | = | =101 —| =] — | ns
[WS=1] ‘ o
100 MHz; Ly e e
025xTe~24-, . | — | — | — | — |01 ]| — | ns
Ws=1]" ..
tAll frequencies:
0.75x Tc— 4.0 74 | — | 54| — [ 35} — | ns
[2=W§<3]
~ [1.25xFe-4.0 149 | — |116| — | 85 | — | ns
1 |wszq]
102|{WRassertion” | “twp [L5xTc-45 182 — |143| — 105 — | ns
pulsewidth . [ "+ [[WS=1]
S TN WS xTc—4.0 2637 — |210| — {160 — | ns
[2<WS<3]
(WS-0.5)xTc—-4.0 40| — [398| — (310 — | ns
[WS>4]

Preliminary Data
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Specifications

External Memory Expansion Port (Port A)

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

Characteristics

Symbol

Expression’

66 MHz

80 MHz

100 MHz

Min

Max

Min

Max

Unit

Min | Max

WR deassertion
to address not
valid

103

twr

66 MHz:
0.25xTc—3.8
[1<W5<3]
80 MHz:
0.25x Tc-3.0
[1<WS<3]
100 MHz:
025 xT--24
[1<WS<3]
All frequencies:
125xT--4.0
[4<WS<7]
225 xT-—-4.0
[WS = 8]

0.1

01

ns

ns

ns

18.5 ns

104 |Address and AA
valid to input

data valid

taas tac

66 MHz:

[WS2>1]
80 MHz:

(WS +0 ?5) T j‘ 8.0
Ws=>1]

(WS +0.75) x Te = 11, o\

(WS +0.75) x T 95 |

12.4

ns

9.5 ns

RD assertion to
input data valid

105

tOE

(WS +0,25) x Tc— 11.0

S |wsz1]
.. 80 MHz:

(WS +0.25) x Te— 9.5

© o ws 2]

100 MHz:
(WS +0.25) x Tc—- 8.0
[WS21]

79

6.1

ns

45 ns

106
|to data not valid
(data hold time)

RD deasserllon '

touz

0.0

0.0

0.0

107 Address valid to

WR deassertion

taw

(WS + 0.75) x Tc - 4.0
[WS > 1]

225

17.9

13.5 ns

Preliminary Data
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Specifications

External Memory Expansion Port (Port A)

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

66 MHz 80 MHz 100 MHz
No.| Characteristics | Symbol Expression’ Unit
Min | Max | Min | Max | Min | Max
108 | Data valid to WR | tpg (tpw) |66 MHz:
deassertion (data (WS-0.25) x Tc-3.9 75 | — — — — — | ns
setup time) WS >1]
80 MHz:
(WS-0.25)x T~ 3.3 — | — |61 | - — | — | ns
[WS=>1]
100 MHz:
WS-025)xT¢c-275 | — | — | — | — | 48} — | ns
[WS=1]
109 | Data hold time tpg |66 MHz:
from WR 025xTc-3.7 01T | — | —| —| — | — | ns
deassertion [1<WS<3] ak ‘
80 MHz:
025xTc—-3.0 — =101 — | — | — | ns
[1<WS<3]
100 MHz: .
025xTc~24 . —f— | —| —=101| — | ns
[1<WS<3] -~ «
All frequencies: . co
125xTe-38"" "~ . |162; — | 118| — | 87 | — | ns
225xTe=38. ¢ 304 | — (243 | — | 187 — | ns
[Ws28] .
110|WR assertion to 0.75% Tc—37 77 | — | 57| — | 38| — | ns
data active < |[WS=1].
= 1025 Tc—3.7 01| — | 06| — |-12| — | ns
~ |[2EWS<3]
1025 xTc-3.7 75| — | 68| — | 62| — | ns
. . {[WS > 4]
111 |WR deassertion 0.25x Tc+ 0.2 — 140 | — 33| — |27 | ns
to datahigh [1<WS<3]
impedance. = | 125 xTc+0.2 — | 191 — | 158 | — {127 | ns
T [4<WS<7]
225xTe+02 — | 343 | — | 283 | — | 227 ns
[WS = 8]
112 |Previous RD 125x Tc-—4.0 149 — |116| — | 85 | — | ns
deassertion to [1<WS<3]
data active 225xT-—-4.0 301 — {241 | — | 185| — | ns
(write) [4<WS<7]
325xT--4.0 452 | — | 366 | — [285| — | ns
[WS >8]
Preliminary Data
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Specifications

External Memory Expansion Port (Port A)

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

66 MHz 80 MHz 100 MHz
No.| Characteristics | Symbol Expressionl Unit
Min | Max | Min | Max | Min | Max
113 |RD deassertion 0.75 x Tc— 4.0 74| — | 54| — | 35| — | ms
time [1<WS<3] 4
1.75x Tc— 4.0 25| — |179] — [135] ++ | s
[4<WS<7] G TN
275xTc-4.0 377 | — | 304 | —_|235| = ‘'ns
[WS > 8] /,,/‘ ~ x’; <i/ ’
114|WR deassertion 05xTc-35 — | ns
time [WS=1]
TC -3.5 —_ ns
[2<WS<3]
25xTc-35 . — | ns
[4<WS<7] A
35%xTc-3.5 . — | ns
[WS > 8] ) A,«m S—
115|Address valid to 05xTc—4 : I — | ns
RD assertion o N
116 |RD assertion (WS +0.25)xT¢=38"181 ] — [118| — | 87 | — | ns
pulse width N
117|RD deassertion 025 x Te=3.0 '\ o7 | — o1 — 00| — | ns
to address not [1<WSs< 3l
valid 1 25 % Tc=3 159 — (126 | — | 95 | — | ns
2<WS<7] -
2.25% TC 3 0 310 — [ 251 | — |195| — | ms
. |WS=28] -
Notes: 1. WSis the number Gf Wﬁlt stgies spec1f1ed in the BCR.
2. Vee= 33V+03V T] —40°’Cto+100 °C, Gy, =50 pF + 2 TTL Loads
Preliminary Data
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Specifications

External Memory Expansion Port (Port A)

A
®
=)
4

AO-A17 i
AAO-AA3

(
B &0

J 4,

- (104) >
/ ‘Data K
D0-D23 U in . YT
s AA0468
Figure 2-12 SRAM Read Access

AO-A17
AA0-AA3

WR

RD

AA0469

Figure 2-13 SRAM Write Access
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Specifications

External Memory Expansion Port (Port A)

DRAM Timing

The selection guides provided in Figure 2-14 and Figure 2-17 on page 2-37 should
be used for primary selection only. Final selection should be based on the timing
provided in the following tables. As an example, the selection guide suggests that 4
wait states must be used for 100 MHz operation when using Page Mode DKAM.
However, by using the information in the appropriate table, a designer may choose to
evaluate whether fewer wait states might be used by determining which timing
prevents operatlon at 100 MHz, running the chip at a slightly lower frequé“i’r@,

95 MHz), using faster DRAM (if it becomes available), and contgﬁlféctors suc)%a/s

capacitive and resistive load to improve overall system perforiﬁa\nc
™, ‘é‘”*w o
\.\ ‘\_\ o
DRAM Type Note: This figure should be use fo primary seléqt /em
(trac NS) For exact and detailed tmhgs@éé«thg

following tables. NV

NS

o Chip Frequency
100 120 (MH2)

3 Wait States

D 4 Wait States AA0472
Figure 2-14 DRAM Page Mode Wait States Selection Guide
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Specifications

External Memory Expansion Port (Port A)

Table 2-9 DRAM Page Mode Timings, One Wait State (Low-Power Applications)l' 2,3

20 MHz® 30 MHz®
No. Characteristics Symbol | Expression Unit
Min | Max | Min | Max

131 |Page mode cycle time tpc 125x T¢ 62.5 — 41.7 — ns

132 |CASassertion todatavalid | tcac |Tc-7.5 — |45 — | 258 ns
(read) !

133 | Column address valid to taa  [15XTc-75 — | 675 | — | 4257 ,ms
data valid (read) AT

134 |CAS deassertion to datanot | top 0.0 — &(}} = ns
valid (read hold time) V R

135 |Last CAS assertion to RAS tesy  |075XTc-40 | 335 | = | 214 | — | ns
deassertion o]

136 |PreviousCASdeassertionto | tgycp [2XxTc—40 “1:96.0 -7 627 | — ns
RAS deassertion RS 4

137 |CAS assertion pulse width tcas  |075xTe=401 3351 — | 210 | — | ns

138 |Last CAS deassertion to tcrp o -
RAS deassertion® | A
« BRW[1:0] = 00 1175xTe-60 | 815 | — | 523 | — | ns
e BRWI[1:0] =01 3.25% T¢ ~6.0 | 156.5 —_ 102.2 — ns
e BRW[1:.0]=10 o (425 Te—-6.0 | 2065 — 1355 — ns
« BRW[1:0]=11 co 1625xTc-60 [ 3065 | — | 2021 | — | ns

139 |CAS deassertion pulse tep . |05xTc-40 | 210 | — | 127 | — | ns
width RS |

140 |Column address valid to tasc  |05xTc-40 | 210 | — | 127 | — | ns
CAS assertion L -

141 |CASassertiontocolumn. | tcay |075xTc-40 | 335 | — | 210 | — | ns
address not valid ..

142 |Last column address valid trar  [2xTc-4.0 %0 | — | 627 | — ns
to RAS deassertion .

143 | WR deassertion to CAS tres  |075xTe-38 | 337 | — | 212 | — ns

- | assertion

144 |CAS deassertion to WR tgey  |025xTe-37 | 88 | — | 46 | — | ns
assertion

145 |CAS assertion to WR twerg  |05xTc-42 208 | — | 125 | — ns
deassertion

146 | WR assertion pulse width twp |1.5xTc-45 705 | — | 455 | — ns

147 |Last WR assertion to RAS tpwr,  |175XxTc-43 | 832 | — | 540 | — ns
deassertion

Preliminary Data
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Specifications

External Memory Expansion Port (Port A)

Table 2-9 DRAM Page Mode Timings, One Wait State (Low-Power Applications) %3

20 MHz* 30 MHz°
No. Characteristics Symbol Expression Unit
Min | Max | Min | Max

148 |WR assertion to CAS tewr |175xTc-43 | 832 | — | 540 | —. | ns
deassertion Ve

149 [Data valid to CAS assertion tps 0.25xT--4.0 8.5 —_ ns
(Write) ]

150 | CAS assertion to data not tou 075 xTc-4.0 | 335 — F . “ns
valid (write) _ S0

151 |WR assertion to CAS twes | Tc—43 457 | — ns
assertion e

152 |{Last RD assertion to RAS tpon |1.5XTc—4.0 460 | — ns
deassertion ’

153 | RD assertion to data valid tca |Te-75 — | 258 | ns

154 |RD deassertion to data not tcz ' 0.0 — ns
valid > N

155 |WR assertion to data active 075 xT C 03 372 | — | 247 | — ns

156 |WR deassertion to data high 025 ;< Tc™ = 125 — 8.3 ns
impedance R

Notes: 1. The number of wait states for. Page mode access is spec1ﬁed in the DCR.
2. The refresh period is specified in ‘the DER.
3.  All the timings are calculated for the- wox:st case. Some of the timings are better for specific cases (e.g.,
tpc equals 2 X T for read-after-read orwrite-after-write sequences).
4. BRWI[1:0] (DRAM control regrstef brts) defines the number of wait states that should be inserted in
each DRAM out-of-page access.
5. RD deasserhon mll always oécur after CAS deassertion; therefore, the restricted timing is topg and not

tG .' . D
6. Reduced DSP (;lOCl( speed allows use of Page Mode DRAM with one Wait state (see Figure 2-14).

Preliminary Data
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Specifications

External Memory Expansion Port (Port A)

Table 2-10 DRAM Page Mode Timings, Two Wait States 237

M L3672484 015L0LY 383 WA

66 MHz 80 MHz
No. Characteristics Symbol Expression Unit
Min | Max | Min | Max
131 |Page mode cycle time tpc 2.75x T¢ 417 | — | 344 | — ns
132 |CAS assertion to data valid | tcac |66 MHz: .
(read) 15%Tc-75 — | 152 | — |"=—"| ns
80 MHz: T
15xTc-6.5 — — ~ | 123 | 'ns
133 |Column address valid to tan 66 MHz: -
data valid (read) 25xTc-75 — | 304 = — ns
80 MHz: . u
25xT--6.5 = = = | 248 | ns
134 |CAS deassertion to data not torr 0.0 — ns
valid (read hold time) 2N
135 |Last CAS assertion to RAS treg (175X Tc—-40.. “225 — (179 | — ns
deassertion == e
136 |Previous CAS deassertion trucp [3.25 T C‘ 40 o, | 452 | — | 366 | — ns
to RAS deassertion
137 |CAS assertion pulse width tcas 15><T c- 4\.‘0} 187 | — | 148 | — ns
138 |Last CAS deassertion to tcge. PN e
RAS deassertion® A ST I VI
¢  BRWI[1:0] =00 20X Tc-6.0 244 | — | 190 | — ns
¢ BRW[1:0] =01 85 xTc—-6.0 472 | — | 378 | — ns
¢ BRW[1:0]=10 45 x Tc— 6.0 624 | — | 503 | — ns
e BRW[1:0]=11 |65xTc-6.0 928 | — | 753 | — | ns
139 |CASdeassertionpulse. | “tcp  |125xTe—4.0 149 | — | 116 | — | ns
width co R
140 |Column address validto | tagc |Tc—4.0 112 | — | 85 | — ns
CAS assertion o
141 |CAS assertion to column tcan  |1.75xTc-4.0 25| — | 179 | — ns
address not valid
142 |Last column address valid trar,  |3xTc—-4.0 41.5 — | 335 — ns
) to RAS deassertion
143 |WR deassertion to CAS tres  11.25xT-3.8 151 | — | 118 | — ns
assertion
144 |CAS deassertion to WR tpey |05 xTe—-3.7 3.9 — 2.6 — ns
assertion
145 |CAS assertion to WR twen  |15xTeo—-4.2 185 | — | 146 | — ns
deassertion
146 |WR assertion pulse width twp [25xTc-45 334 | — | 268 | — ns
Preliminary Data
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Specifications

External Memory Expansion Port (Port A)

Table 2-10 DRAM Page Mode Timings, Two Wait States' % 37 (Continued)

66 MHz 80 MHz
No. Characteristics Symbol Expression Unit
Min | Max | Min | Max
147 |Last WR assertion to RAS tewr,  [275x Tc-4.3 374 | — | 301 | — ns
deassertion i
148 |WR assertion to CAS tewr,  [25xTc-4.3 336 | — | 2707 — ns
deassertion '
149 |Data valid to CAS assertion tps |66 MHz:
(write) 0.25xTc-3.7 0.1 —= .= ns
80 MHz: [ B A
0.25xT--3.0 — — " 01 — ns
150 |CAS assertion to data not ton 1.75xT-—-4.0 L1179 | — ns
valid (write) . '
151 |WR assertion to CAS twes  |Tc-43 1091 — | 82 | — ns
assertion R
152 |Last RD assertion to RAS tron  |25XTc=40 339 | — | 273 | — ns
deassertion e
153 {RD assertion to data valid tca |66MHz -
1.75% Tc - —75 — | 190 — | — | ns
80 MHz o
e |1 75x TC =65 — — — | 154 | mns
154 |RD deassertion to data not 7 00 ] — | 00 | — | ns
valid® b 1oos
155 |WR assertion to data active s 0.75x Tc—0.3 mi1| — | 91 | — ns
156 |WR deassertion to data 21025 % Tc — 3.8 — 31 ns
high impedance. - L
Notes: 1. The number of wait stateS/for Page mode access is specified in the DCR.
2. The refresh period Qspecxﬁed in the DCR.
3. The asynchronous,deiays specified in the expressions are valid for DSP56303.
4 _All the timings are calculated for the worst case. Some of the timings are better for specific cases (e. 2.
- tpe equals 3 x T for read-after-read or write-after-write sequences).
5.~ ,,_BRW[l 0] (DRAM Control Register bits) defines the number of wait states that should be inserted in
© . eacht DRAM out-of-page access.
6. RD deassertlon will always occur after CAS deassertion; therefore, the restricted timing is top and not
o ez
7. There are not any fast enough DRAMs to fit to two wait states Page mode @ 100MHz (see
~'Figure 2-14)
Preliminary Data
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Specifications

Table 2-11 DRAM Page Mode Timings, Three Wait States!/ %3

External Memory Expansion Port (Port A)

B b3L7248 0156071 T3l W

66 MHz | 80 MHz | 100 MHz
No. Characteristics Symbol | Expression Unit
Min | Max | Min | Max | Min | Max
131 |Page mode cycle time tec  |3.5xT¢ 530 — |438| — |350| — | ns
132 |CAS assertion to data valid tcac |66 MHz:
(read) 2xTc-7.5 — (28 —{ — | — | — | ns
80 MHz:
2xTc—6.5 — | — | —|185] —| — | ns
100 MHz:
2xTc-57 — | — == 1] — 1143 ns
133 |Column address valid to data tas |66 MHz: B
valid (read) 3xT-75 — |39} — | — | — | — | ns
80 MHz:
3xTc-65 | = | — | — [310| — | — | ns
100 MHz: RN
3xTc=57 -} — }p— | — | — | — |243| ns
134 |CAS deassertion to data not torr ’ Siloo| — (00| —|00| — | ns
valid (read hold time) E
135 |Last CAS assertion to RAS tRsy |29 TC‘?ZLO 339 — 1273 — |210| — | ns
deassertion
136 |Previous CAS deassertionto | tgyep |[43xTc=40 |642| — [523| — [41.0] — | ns
RAS deassertion PN L
137 |CAS assertion pulse width _{" tcag M2XTe-40  |263| — |21.0| — [160| — | ns
138 |Last CAS deassertion to RAS “tere |
deassertion®
e BRW[1:0] = 00 o |225xTe-60 {282 — |222] — [165] — | ns
s BRW[L:0]=01" 375xTc-60 |51.0| — |409| — [315} — | ns
* BRW[1:0] =10 . : 475xT--60 | 662 — |534| — {415 — | ns
¢ BRWI[1:.0]= 11, 6.75xTc-60 |966| — |784| — |61l5| — | ns
139 |CAS deassertion pulse w1dth tecp [1.5xTc-40 |187| — [148| — 110} — | ns
140 Column address Vahd toCAS | tagc |Tc-4.0 112 — 85| — | 60| — | ns
assertlon ]
141 CAS assertlopi'to column tcag |25xTc—-40 339} — [273| — [210| — | ms
- |address not'valid
142 | Last column address valid to trar 4% Tc-40 566! — |460| — [360| — | ns
RAS deassertion
143 |WR deassertion to CAS tres [125xTec-38 |151| — |118 — | 87 | — | ns
assertion
144 |CAS deassertion to WR trey [075xTc-37 |77 | — |57 | — |38 | — | ns
assertion
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External Memory Expansion Port (Port A)

Table 2-11 DRAM Page Mode Timings, Three Wait States!* % 3 (Continued)

66 MHz | 80 MHz | 100 MHz
No. Characteristics Symbol | Expression Unit
Min | Max | Min | Max | Min | Max
145 |CAS assertion to WR twen [225xTc-42 |299| — |239| — |183| — | ns
deassertion 1
146 |WR assertion pulse width twp |[35xTc-45 [485| — [393| — |305 .4+ | ns
147 |Last WR assertion to RAS trwr, |375xTc-43 |525| — [426| — 332 %\ -ns
deassertion ,:j;u\ E &
148 |WR assertion to CAS tewe |325xTc-43 |49 — | 368 /2821 — | ns
deassertion R
149 | Data valid to CAS assertion tps [05xTc-40 |36 | <123 | —3}10| — | ns
(write) “»{{( - ; s
150 |CAS assertion to data not tog  [25xTc-40 |339| — 2731 — [210] — [ ns
valid (write) Y ‘}
151 | WR assertion to CAS assertion| twes |1.25 x Te~4.3_| 14, —M’Z 113 — |82 | — | ns
152 | Last RD assertion to RAS tron 135 % Té’?-’;4.o s — | 398 — |381.0] — | ns
deassertion .
153 |RD assertion to data valid tca 66 MHz 2
2.5?<TC—75 — |304| — | — | — | — | ns
f;;~.f25*>AcTC—65 — | — | — |48 — | — | ns
* {100 MHz:
. “g’;’)“xTC 5.7 — | — | — | =1 —=1193]| ns
154|RD deassert1on to data not tGZ - ‘ 00| — (00| — 00| — | ns
valid® o
155 |WR assertion to data active ™). 7+ 075xTc-03 |111| — [ 91| — [ 72| — | ns
156 |WR deassertion to data, lugh 0.25x T — |38 — |31} —|25] ns
1mpedance ’ .
Notes: 1. The number of wait states for Page mode access is specified in the DCR.
2. "Therefresh period is specified in the DCR.
3. The asynchronous delays specified in the expressions are valid for DSP56303
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 T for read-after-read or write-after-write sequences).
5. BRW[1:0] (DRAM control register bits) defines the number of wait states that should be inserted in each
. DRAM out-of page-access.
6. RD deassertion will always occur after CAS deassertion; therefore, the restricted timing is topp and not
tcz:

Preliminary Data
2-32 DSP56303 Technical Data sheet, Rev. 1 MOTOROLA

B 6367248 0156072 978 WA




Specifications
External Memory Expansion Port (Port A)

Table 2-12 DRAM Page Mode Timings, Four Wait Statesl 23

66 MHz | 80 MHz | 100 MHz
No. Characteristics Symbol| Expression Unit

Min | Max | Min | Max | Min | Max

131 |Page mode cycle time tpe  [45x T 682 — |563] — |450| — | ns
132 [CAS assertion to data valid | tcac {66 MHz:
(read) 275xTc-75 — (342 — | — | — | — | ns
80 MHz:
275xTec—-6.5 — | — | — 1279 — | — | ms
100 MHz:
275xTe-57 — | — | = =1 — 121.8] ns
133 |Column address valid to tas |66 MHz:
data valid (read) 3.75xTc~75 — |493] — | — | — | — | ns
80 MHz:
3.75 % TC -6.5 - — — (404 | — — ns
100 MHz:
3.75x TC -57 — —_— h - — [ 31.8 ns
134 |CASdeassertiontodatanot| topg 00| — |00} — |00] — | ns
valid (read hold time) :
135 |Last CAS assertion to RAS | tgey [3.5%Tc—-4.0 490 — 398} — |31.0| — | ns
deassertion
136 |Previous CAS deassertion | tgycp |6 Tc-4.0 869 | — [710| — |560| — | ns
to RAS deassertion —_
137 |CAS assertion pulse width | tcag [25xTc-40 [339| — (273 — [210| — | ns
138 |Last CAS deassertionto | - terp '
RAS deassertion® : s
e BRW[1:0]=00 . o 1275xTc-60 358 — |284| — [215| — | ns
¢ BRW[LO]=01 - - | - 425xTc—-60 |586( — (472 — |365| — | ns
* BRW[L0]=10 - | 525xTc-60 (738 — |597| — |465| — | ns
e BRW[1:0]=11 = 6.25xT--60 |8.0| — (722 — |565| — | ns
139 |CAS deassertion pulse tcp  |2xTc—4.0 263| — |210| — 160 — | ns
width™ '
140 |Column address valid to tasc |Tc—40 1m2] — |85 — | 60| — | ns
. |CAS assertion
'141 |CAS assertion to column tcap |35 xTc-4.0 90| — |398| — [310| — | ns
~_address not valid
142 |Last column address valid | tgar |5 xTc—4.0 718| — |585| — |460 — | ns
to RAS deassertion
143 |WR deassertion to CAS tres [125xT--38 |151| — |118| — | 87 | — | ns
assertion
144 |CAS deassertion to WR treg [125%xTe-37 (152 — 119 — | 88 | — | ns
assertion
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Specifications

External Memory Expansion Port (Port A)

Table 2-12 DRAM Page Mode Timings, Four Wait States!’ 23 (Continued)

66 MHz | 80 MHz | 100 MHz
No. Characteristics Symbol| Expression Unit
Min { Max | Min | Max | Min | Max
145 |CAS assertion to WR twen [325xTc-42 |450| — |364| — |283| — | ns
deassertion o
146 |WRassertion pulse width | twp |[45xTc-45 |637| — |518| — |405}. — | ns
147 |Last WR assertion to RAS | tryy, [475xTc-43 |677 | — |551| — [432] ~ |'ns
deassertion Lo ]
148 |WR assertion to CAS tewe |3.75xTc-43 |525| — | 426 — [332) — | ns
deassertion R
149 |Data valid to CAS assertion | tpg [0.5x Tc—4.0 36 | — |23 | —:}10| — | ns
(write) N o
150 |CAS assertion to data not tpp (35xTc-4.0 490 — 398 - — 310 — | ns
valid (write)
151 |WR assertion to CAS twes [125xTe-43 146 —.[113] — {82 | — | ns
assertion S
152 (LastRD assertion toRAS | troy [45xTc-40. |642] — [523| — (410 — | ns
deassertion T o
153 |RD assertion to data valid tga |66 MHz SRS
1325 xTe—~7.5 — |47 — 7 — | — | — | ns
- |80 MHz: ¢
4325 x Tc—-6.5 — | = — {341 — | — | ns
%, |100-MHz:
- e 1325xTc-5.7 — | = =1 — | — |26.8]| ns
154 |RD deassertion to data not toz 00| — 00| — | 00| — | ns
valid® AT B
155 |WR assertion to data active | 075xTc-03 |[111| — |91 | — | 72| — | ns
156 |WR deassertion to data - 0.25x Tc — |38 — 31| — |25 ns
high impedance”
Notes: 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 expressions are valid for DSP56303.
4. All the timings are calculated for the worst case. Some of the timings are better for specific cases (e.g.,
tpc equals 3 x T¢ for read-after-read or write-after-write sequences).
5. BRW[1:0] (DRAM control register bits) defines the number of wait states that should be inserted in each
DRAM out-of-page access.
6. RD deassertion will always occur after CAS deassertion; therefore, the restricted timing is topg and not
taz.
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External Memory Expansion Port (Port A)
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Specifications
External Memory Expansion Port (Port A)

DRAM Type

(trac ns) Note: This figure should be use for primary selection. For
exact and detailed timings see the following tables.

100

80

70

60

_ Chip Frequency
g0 100 1200 (MH)

11 Wait States

D 15 Wait States AAD475
Figure 2-17 DRAM Out- of-Page Wait States Selection Guide

Table 2-13 DRAM Out;off]?«age and Refresh Timings, Four Wait States!- 2

DR 20 MHz* 30 MHz*
No. Characteristics> - Symbol Expression Unit
o b Min | Max | Min | Max
157 |Random read or write tre 5xTc 250.0 — 166.7 — ns
cycletime
158 . | RAS assertion to data tRAC 275xTc-75 | — | 1300 | — | 842 | ns
- |valid (read)
159 |CAS assertion to data tcac 125xT-75 — 55.0 — 342 ns
| valid (read)
160 | Column address valid to taa 15xTc-75 — 67.5 — 42.5 ns
data valid (read)
161 [CAS deassertion to data torr 0.0 — 0.0 — ns
not valid (read hold
time)
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Specifications

External Memory Expansion Port (Port A)

Table 2-13 DRAM Out-of-Page and Refresh Timings, Four Wait States! ? (Continued)

20 MHZ* 30 MHz*
No. Characteristics® Symbol Expression Unit
Min | Max | Min | Max

162 |RAS deassertion to RAS trp 1.75xT-—-40 | 835 — 54.3 — ns
assertion

163 | RAS assertion pulse tRAS 325xT--4.0 | 1585 — 1043 | ns
width o

164 |CAS assertion to RAS trsi 175xTc-40 | 835 | — | 543 | — [ 'ns
deassertion SV _

165 |RAS assertion to CAS tesH 275xTc-40 | 1335 | — 8777 -— ns
deassertion N

166 | CAS assertion pulse tcas 1.25xT--4.0 | 585 — ns
width o o

167 | RAS assertion to CAS tReD 15xTct2 | 730 480 | 520 | ns
assertion e N €

168 | RAS assertion to column traD 1.25 x Tc+27 1 60:5 1 64.5 39.7 | 437 ns
address valid EA

169 | CAS deassertion to RAS |  tcgp 225xTe—40 [ 1085 | — | 710 | — | ns
assertion

170 | CAS deassertion pulse tep 1.75 XTC—40 83.5 — 54.3 — ns
width R

171 |Row address valid to tAsR 175X Te-40 | 835 — 54.3 — ns
RAS assertion L

172 | RAS assertion to row _ tRag | 125xTc-40 | 585 | — [ 377 | — ns
address not valid . by

173 |Columnaddressvalidto |- txgc 025xTc-40 | 85 | — | 43 | — ns
CASassertion =~ | 7

174 |CASassertiontocolumn |~ tcay 175xTc-40 | 835 | — | 543 | — ns
address not valid -7+

175 |RASassertiontocolumn | tag 325xTc-40 | 1585 | — | 1043 | — ns
addressnot \}alid

176 |Columnaddressvalidto |  tgar 2xTe—4.0 %0 | — | 627 | — ns

| RAS deassertion

177 |WR deassertion to CAS tres 1.5xTc-38 | 71.2 — 46.2 — ns
assertion

178 |CAS deassertion to WR treH 075xTc—3.7 | 33.8 — 213 — ns
assertion

179 |RAS deassertion to WR tRRU 025xTc-37 | 88 — 4.6 — ns
assertion
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Specifications

External Memory Expansion Port (Port A)

Table 2-13 DRAM Out-of-Page and Refresh Timings, Four Wait States ! ? (Continued)

20 MHz! 30 MHz*
No. Characteristics® Symbol Expression Unit
Min | Max | Min | Max
180 |CAS assertion to WR tweH 15xTc-42 | 708 | — | 458 | — ns
deassertion
181 |RAS assertion to WR twer 3xTc-4.2 1458 | — 95.8 — ns
deassertion
182 | WR assertion pulse twp 45xTc-45 | 2205 | — | 1455 | — ns
width ~
183 |WR assertion to RAS trwL 475xTc-4.3 | 233.2 — 154.0 — ns
deassertion ‘
184 |WR assertion to CAS tewL 425xTc-43 | 2082 | — {1374 | — ns
deassertion ,
185 |Data valid to CAS tpg 225xTc—40 | 108.5 — 71.0 — ns
assertion (write) PR
186 {CAS assertion to data tbu 175 x T = 40| 835 — 54.3 — ns
not valid (write) o -l
187 [RAS assertion to data tDHR 325 x T¢ — 40 | 1585 — 104.3 — ns
not valid (write) C
188 | WR assertion to CAS twes 3% TC -43 1457 | — 957 | — ns
assertion o
189 [CAS assertion to RAS tesg | 05X Tc-4.0 21.0 — 12.7 — ns
assertion (refresh) ‘ T
190 |RAS deassertionto CAS | tgpc ~ | 125xTc—-40 | 585 | — | 377 | — ns
assertion (refresh) o
191 |RD assertion to RAS - tROH 45xTc-40 | 2210 | — | 1460 | — | ns
deassertion ‘ s
192 |RD assertion to data tca 4xTc-75 — | 1925 | — | 1258 | ns
valid -
193 |RD deassertion to data toz 0.0 — 0.0 — ns
not valid® o
194 . | WR assertion to data 075xTc-03 | 372 | — | 247 | — ns
B |active
195 |WR deassertion to data 0.25 x T¢ — 125 — 8.3 ns
high impedance
Notes: 1. The 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 deassertion will always occur after CAS deassertion; therefore, the restricted timing is {opg and not
taz:
4. Reduced DSP clock speed allows use of DRAM out-of-page access with four Wait states (see
Figure 2-17).
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Specifications

External Memory Expansion Port (Port A)

Table 2-14 DRAM Out-of-Page and Refresh Timings, Eight Wait States!-2

66 MHz 80 MHz | 100 MHz
No. Characteristics? Symbol | Expression? Unit
Min | Max | Min | Max | Min | Max
157 |Random read or writecycle | tge (9% T 136.4| — |1125| — [90.0 | +— | ns
time Vi
158 |RAS assertion to data valid | tgac |66 MHz:
(read) 4,75 x TC -75 " NS
80 MHz: '
475 x Tc-6.5 ns
100 MHz:
475xTc-5.7 ns
159 |CAS assertion to data valid | tcac |66 MHz:
(read) 225X Tc—-75 ns
80 MHz:
225xTc-6.5 ns
100 MHz: i S
225><TC—5 7 ns
160 |Column address valid to taa |66 MHz:~ -
data valid (read) 3xTor 7. 5’« — | — | =] — | ns
80MHz: ™ |-
3 x TC 6.5 - —_ e — | 310 — —_ ns
{100 MHz:
S — ! — | — | = | —|243| ns
161 |CAS deassertion to datanot | tOFF 00| — | 00| —|00| — | ns
valid (read hold time) § ‘
162 |RAS deassertion to RAsf trp. [325xTc—40 |452| — [366| — |285| — | ns
assertion - o,
163 [RAS assertion pufBEJWItht ‘fR"AS 575xTc-40 |831| — }679| — |535| — | ns
164 |CAS assertiont 4;0 m e, ")tRSH 325 x Tc—4.0 452 | — | 366 — 285| — | ms
deassertion RN
165 |RAS assefhoh to CAS tesy [475xTc-40 |680| — |554| — |435| — | ns
deassert‘lon )
166 {CAS assertion pulse width | tcag [225xTc—40 301 — |241| — [185] — | ns
167 RAS assertion to CAS tgep |25 X% Tex2 35.9(399|293|333)230]270| ns
assertion
168 |RAS assertion to column trap [1.75x T2 245(285119.9|239|155|195]| ns
address valid
169 [CAS deassertion to RAS tcrp 425 xTe-40 598 | — |491| — |385| — | ns
assertion
170 |CAS deassertion pulse tcp [275xTge-40 |377| — [304( — |235| — | ns
width
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Specifications

External Memory Expansion Port (Port A)

Table 2-14 DRAM Out-of-Page and Refresh Timings, Eight Wait States! 2 (Continued)

M bL3b7248 0156081 960 WM

66 MHz 80 MHz | 100 MHz
No Characteristics* Symbol | Expression® Unit
Min | Max | Min | Max | Min | Max
171 |[Row address valid to RAS tas |3-25xT-4.0 452 | — |366| — {285 — | ns
assertion
172 |RAS assertion to row trag [1.75xTc-40 (225| — (179 — (135 — | ns
address not valid
173 |Column address valid to tasc [0.75xTc—4.0 74| — | 54| — |'35| — | ns
CAS assertion S :
174 |CAS assertion to column tcan [325xTc-40 [452] — [366| — |285| — | ns
address not valid ; 1o
175 |RAS assertion to column tag  |575xTc-40 |831| — | 679 | — |535| — | ns
address not valid o '
176 |Column address valid to trar 4% Tc—-40 56.6'| — ‘46;0 — | 360 — | ns
RAS deassertion 4 '
177 |WR deassertion to CAS tres 2xTc-38  1265| — |212| — |162] — | ns
assertion B R
178 |CAS deassertion to WR> trey |125xTe-37 (152 — [119] — | 88 | — | ns
assertion B -
179 |RAS deassertion to WR® tprey |66 MHz:
assertion 1025 X T~ 3.7 0o1{ — | —{ — | —{| — | ns
86 MHz:
025xTc-3.0 - — |01} = =] — 1 ns
100 MHz:
- 10.25xTc-24 - |- —| =101 — | ns
180 |CAS assertion to WR twen [3XTe—-4.2 413 — |333| — |258| — | ns
deassertion
181 |RAS assertion to WR twer |5 xTe-42 | 791 — |646| — 508 | — | ns
deassertion ;
182 |WR assertion pulse width twp [85xTc-45 1243 — (1018 — [805| — | ns
183 |WR assertion to RAS trwr [875xTe-43 (1283) — (105.1| — {832| — | ns
deassertion
184 |WR assertion to CAS tewr |7.75xTc—-43 #|1131| — | 926 — [732| — | ns
deassertion
185 | Data valid to CAS assertion tpg  |475xTc—-4.0 680 — |554| — |435| — | ns
(write)
186 | CAS assertion to data not tpg [|3.25xTc-40 [452| — |366| — |285| — | ns
valid (write)
187 |RAS assertion to data not togr  |575x Tc—-4.0 831 — | 679| — |535| — | ns
valid (write)
Preliminary Data
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Specifications

External Memory Expansion Port (Port A)

Table 2-14 DRAM Out-of-Page and Refresh Timings, Fight Wait States's 2 (Continued)

66 MHz 80 MHz | 100 MHz
No Characteristics* Symbol | Expression® Unit
Min | Max | Min | Max | Min | Max
188 | WR assertion to CAS twes |55 xTe—-4.3 790 — |645| — 507 - ns
assertion Ej
189 [CAS assertion to RAS tcsg  |1.5%xTc-4.0 187 — | 148 | — &N ~&r | DS
assertion (refresh) e
190 |RAS deassertion to CAS trpe {175 xT—-4.0 225 — | 179 /;i«:i 13.5 —> ns
assertion (refresh) b ) L
191 [RD assertion to RAS troy [85xTc-4.0  |1248] — |102.3 l{“; Q;SMTLO‘ — | ns
deassertion = ™, ?
192 |RD assertion to data valid tca |66 MHz: A /: o
75xTc-75 —7|106.1 x;’i b — | — | ns
80 MHz: EANS Wia
75xTc-65 | — [ | & |873] — | — | ns
100MHz: o~ [ [~ ™y
7.5xTc-57 — | — | — | — [|693] ns
193 |RD deassertion to data not taz |0.0 R — 00| —|00| — | ns
valid* “\ e
194 |WR assertion to data active 0.75 X‘TC 0. 3 1M1 — |91 | — |72 — | ns
195 |WR deassertion to data 025 SFC S — 38| — |31 — |25 ns
high impedance R
Notes: 1. The number of wait statesfor eut—of—pag@access is specified in the DCR.

The refresh period is specified in'the DCR.

2.
3. The asynchronous delays spec1f1ed in the expressions are valid for DSP56303.
4

RD deasserhon w1ll always Qccur after CAS deassertion; therefore, the restricted timing is topp and not

tcz.

5. Either tRCH or tRRH must b@éausfled for read cycles.
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Specifications

External Memory Expansion Port (Port A)

Table 2-15 DRAM Out-of-Page and Refresh Timings, Eleven Wait States! 2

W L367248 0156083 753 WA -

66 MHz 80 MHz | 100 MHz
No Characteristics? Symbol | Expression® Unit
Min | Max | Min | Max | Min | Max
157 |Random read or writecycle | tge  [12x T 181.8| — |150.0| — [120.0| — | ns
time
158 |[RAS assertion to data valid | tgac |66 MHz:
(read) 625 xT--75 — | 872 — | — | — | — | ns
80 MHz:
6.25xTc—6.5 — | — | — 1716 — | — | ns
100 MHz:
6.25x Tc—5.7 — | — | =] =1 — |58]| ns
159 |CAS assertion to data valid | tcac |66 MHz: :
(read) 3.75%xTc~75 — 93] — | — | — | — | ns
80 MHz:
3.75xTc—65 — | — | — 1404 — | — | ns
100 MHz:
375xTc-57 { — | — | — | — | — |318]| ns
160 |Column address valid to taa 166 MHz:
data valid (read) 45xTc-75 — 607 — | — [ — | — | ns
80 MHz:
45xT--6.5 — | — | — |498| — | — | ns
100 MHz:
45%xTe--5.7 — | - — 1 — | — 1393 ns
161 |CAS deassertion to datanot | topg k‘ 06| — (00| — |00 | — | ns
valid (read hold time)
162 |RAS deassertion to RAS trp . |425xTc~40 |604| — 1491| — [385| — | ns
assertion ;
163 [RAS assertion pulse width tras |775xXTc—-4.0 |1134| — | 9294 — |735| — | ns
164 |CAS assertion to RAS tgsg |9.25xXT--40 |755| — |616| — |485| — | ns
deassertion
165 |RAS assertion to CAS tcsgp 625xT¢c-40 (907 | — |[741| — [585| — | ns
deassertion
166 |CAS assertion pulse width tcas |375XTc~40 |[528 | — |429| — |335| — | ns
167 [RAS assertion to CAS trep |28 xTex2 3591399293 |333|23.0|270| ns
assertion
168 |RAS assertion to column trap [1.75%xTcx2 245 128511991239 |155|195| ns
address valid
169 |CAS deassertion to RAS tcrp [D75XTe—-40 {831 — |679| — |535| — | ns
assertion
170 |CAS deassertion pulse tcp |4.25xTc-40 |604 | — 491 — [385] — | ns
width
Preliminary Data
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External Memory Expansion Port (Port A)

Table 2-15 DRAM Out-of-Page and Refresh Timings, Eleven Wait Statesl’ 2 (Continued)

66 MHz 80 MHz 100 MHz
No Characteristics? Symbol | Expression® Unit
Min | Max | Min | Max | Min | Max
171 |Row address valid to RAS tasR |425xTc-40 (604| — (491 | — |385| — | ns
assertion
172 |RAS assertion to row tpag |1.75xTc-40 |225| — |179| — | 135~ -—~; ns
address not valid R S
173 |Column address valid to tasc [075xTc—-40 |74 | — | 54 | = —| ns
CAS assertion A
174 |CAS assertion to column tcag |525xTc—-40 |755| — | 616 — | ns
address not valid
175 |RAS assertion to column tag 775 xTc—-40 |1134 1735 — | ns
address not valid . _
176 | Column address valid to trar |6 % To—4.0 869 — | 710 — [560| — | ns
RAS deassertion R s S
177 |WR deassertion to CAS tres [30xTc-38 417 — 337 — [262| — | ns
assertion e g
178 |CAS deassertion to WR® tren [175xTc-37. (228 — [182| — |138| — | ns
assertion s
179 | RAS deassertion to WR® trrH 166, MHz . o>
assertion T 4025%Tc—387 |01 | — | — | — | — | — | ns
80 MHz:
. [025%Tc-3.0 —|—101} —| —| — | ns
- [100 MHz:
; 1025 x Te-24 - | -} - | —=101] — | ns
180 |CAS assertion to WR | twey |5xTc-42 716 | — |583| — |458| — | ns
deassertion T e
181 {RAS assertion to WR Ctwer |75 xTe-42 1094 — | 896 | — |708| — | ns
deassertion IR
182 |WR assertion pulse width twp [115xTc-45 (1697 — |139.3] — |1105| — | ns
183 |WR assertion to RAS tawr, 111.75xTc-4.3 |173.7] — {1427| — (1132} — | ns
deassertion
184 |WR assertion to CAS tcwr, [10.25xT--4.3 |151.0f — |130.1| — |103.2| — | ns
deassertion
185 |Data valid to CAS assertion | tpg [5.75xT-—-4.0 |831| — |679| — 535 — | ns
(write)
186 | CAS assertion to data not tpg (525xTc-40 |755| — |6l6| — |485| — | ns
valid (write)
187 [RAS assertion to data not tour |7.75xTc-4.0 1134 — [929| — |735| — | ns
valid (write)
Preliminary Data
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Specifications

External Memory Expansion Port (Port A)

Table 2-15 DRAM Out-of-Page and Refresh Timings, Eleven Wait States!" 2 (Continued)

66 MHz 80 MHz | 100 MHz
No. Characteristics? Symbol | Expression® Unit
Min | Max | Min | Max | Min | Max
188 |WR assertion to CAS twes |65xTc-43 [942| — |770| — | 607 | — | ns
assertion
189 |CAS assertion to RAS tegg |15 % Te—4.0 187 — [ 148 — | 110 — | ns
assertion (refresh)
190 |RAS deassertion to CAS trec 275X Tc-40 |377| — |304| — |[235| — | ns
assertion (refresh)
191 |RD assertion to RAS trog |115xTc-40 |170.2( — |139.8| — {111.0| — | ns
deassertion
192 {RD assertion to data valid tca |66 MHz:
10xTec-7.5 — |1440( — | — | — | — | ns
80 MHz:
10xTc—6.5 — | — | — |1185{ — | — | ns
100 MHz:
10xTc—-57 — | — | =] — ] — |943]| ns
193 |RD deassertion to datanot | tgy T 00| — [00| — | 00| — | ns
valid* S
194 |WR assertion to data active 0.75 xTC 0. 3 I — |91 | — [ 72| — | ns
195 |WR deassertion to data ] 0 25" TC — | 38| — |31 — |25 ns
high impedance o 0
Notes: 1. The number of wait states for out—of -page access is specified in the DCR.
2. The refresh period is specified in the DCR.
3. The asynchronous.delays specfﬁed:i'h the expressions are valid for DSP56303.
4. RD deassertlcm: wﬂl always occur after CAS deassertion; therefore, the restricted timing is topg and not
tez: ‘
5. Either tRCH of tRRH must be satlsfled for read cycles.
Preliminary Data
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Specifications

External Memory Expansion Port (Port A)

Table 216 DRAM Out-of-Page and Refresh Timings, Fifteen Wait States'" 2

66 MHz 80 MHz | 100 MHz
No. Characteristics® Symbol | Expression Unit
Min { Max | Min | Max | Min | Max
157 |Random read or write cycle tre (16 xTc 2424 — (2000 — |160.0| .— | ns
time E
158 |RAS assertion to data valid trac |66 MHz: S ~
(read) 825xTc-75 | — (1175 — | — |'— [~—"|.ns
80 MHz: ! i
825xTc-65 | — | — | — {966} — | ns
100 MHz: N N 14
825xTc-57 | — | — | — |- | 76.8 | ns
159 |CAS assertion to data valid tcac |66 MHz: .
(read) 475xTe-7.5 = | — | — | ns
80 MHz:
475xTc-6.5 529 — | — | ns
100 MHz: - .
4.75 x TC 57 fore | — — | — |418| ns
160 |Column address valid todata | ty, |66 MHz \K .
valid (read) 5.5 % T . =758 — | — | — | — | ns
80 MHZ s
55 % T 6. 5 ol — | — | — 623 — | — | ns
IOOMHZ
— BSx,TCTS 7 — | -] — | — | — {493 ]| ns
161 |CAS deassertion to data not | tOFF 0.0 00| — 00| — | 00| — | ns
valid (read hold time) O
162 |RAS deassertion to RAS tkp “16.25xTc—-40 |90.7 | — |741| — |585| — | ns
assertion e o, ¢
163 |RAS assertion pulse w1dth fRAS 9.75xT-—-40 (1437 — (1179 — {935 — | ns
164 |CAS assertion to RAS “ tpgy [625xTc—-40 [907| — (741 — [585| — | ns
deassertion ‘
165 |RAS assertion to CAS tcsg 1825 Te--4.0 (1210 — |991| — |785| — | ns
deassertion :
166 |CAS assertion pulse width tcas |475xTc—-40 |680| — |554| — [435| — | ns
167 [RAS assertion to CAS trep 135 xTex2 51.0 | 55.0 | 41.8 | 45.8 | 33.0 [ 37.0 | ns
assertion
168 |RAS assertion to column trap 1275 xTcx2 39.7 [ 43.7 1324 1 36.4 | 255 | 295 | ns
address valid
169 | CAS deassertion to RAS tecrp [775%Tc-4.0 {1134 — [929) — (735 — | ns
assertion
170 |CAS deassertion pulse width tecp  [625xTc-40 (907 | — (741 — [585] — | ns

Preliminary Data
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Specifications

External Memory Expansion Port (Port A)

Table 2-16 DRAM Out-of-Page and Refresh Timings, Fifteen Wait States 2 (Continued)

B L3L7248 015L0&? 379 HN

66 MHz 80 MHz | 100 MHz
No. Characteristics? Symbol | Expression Unit
Min | Max | Min | Max | Min | Max
171 [Row address valid to RAS tasr [6025xTc-40 (907 — |741| — |585| — | ns
assertion ‘
172 |RAS assertion to row address | tgay [275xTc—-40 |377| — 1304| — [235}{ — | ns
not valid
173 {Column address valid to CAS | tagc [0.75xTc-40 | 74 | — 1 54 |- — 1 35| — | ns
assertion ;
174 |CAS assertion to column tcag (6.25xTc-40 (907 — | 741} — |585| — | ns
address not valid
175 |RAS assertion to column tarR  [975xTc—-4.0 |1437| — [1179] — |935| — | ns
address not valid - ~ ‘
176 |Column address valid to RAS | tgar, 17X Tc—4.0 1021} — |835| — |66.0| — | ns
deassertion R IR = ‘
177 |WR deassertion to CAS tres |5xTc-38 |720| — |587| — |462| — | ns
assertion I S
178 |CAS deassertion to WR® tpey [1.75%xTc-3.7 [ 228 — [182) — |138| — | ns
assertion - ‘
179 [RAS deassertion to WR® tpry |66 MHz:
assertion 1025%xT¢-37 |01 | — | — | — | — | — | ns
.80 MHz:
025xTc-30 | — | — |01 | — | — | — | ns
100 MHz:
025%xTc-24 | — | —{ — | — | 01| — | ns
180 |CAS assertion to WR tweny [6xTe—4.2 86.7| — 1708 — | 558 | — | ns
deassertion
181 [RAS assertion to WR twer [95%xTc—-42 (1397 — [1146] — | 908 | — | ns
deassertion
182 |WR assertion pulse width twp |155%xTc-4.5 |2303| — {189.3] — |1505] — | ns
183 |WR assertion to RAS trwr, 11575 x Tc—-4.3(234.3| — [1926| — (1532 — | ns
deassertion
184 |WR assertion to CAS tcwr, 6680 MHz:
deassertion 1425xT--43 2116 — (1801 — | — | — | ns
100 MHz:
1475xTc-43| — | — | — | — |1432]| — | ns
185 |Data valid to CAS assertion tps (875 xTc-40 |[1286] — 1054 — [ 835| — | ns
(write)
186 |CAS assertion to data not tpg |625xTe-—-40 |907| — (741 | — |585| — | ns
valid (write)
Preliminary Data
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Specifications

External Memory Expansion Port (Port A)

Table 2-16 DRAM Out-of-Page and Refresh Timings, Fifteen Wait States!’ 2 (Continued)

66 MHz 80 MHz | 100 MHz
No. Characteristics® Symbol | Expression Unit
Min | Max | Min | Max { Min | Max
187 |RAS assertion to data not tpyr [9-75xTc-40 (1437 — |1179| — |935| — | ns
valid (write) L
188 |WR assertion to CAS twes |95 xTc—43 |139.6] — [114.5| —
assertion
189 |CAS assertion to RAS tcgr  |[1.5%Tc—-4.0 | 187 —
assertion (refresh)
190 [RAS deassertion to CAS tree |475xTc-40 | 680 | — —{ 43
assertion (refresh) o
191 [RD assertion to RAS trou  |155x Tc—4.0 ' — | ns
deassertion )
192 |RD assertion to data valid tca |66 MHz: TN |
14x Te - 7.5~ 2046 — | — | — | — | ns
80 MHz: =~ e
14 xTo= ﬁ5 — | — |1685] — | — | ns
100 MFIE\ ‘\\ A
145( I\C 5. X Jeo— | — | — | — | — [1343] ns
193 |RD deassertion to data not 1700 — 00| — |00| — | ns
valid®
194 |WR assertion to data active 111 — |91 — | 72| — | ns
195 |WR deassertion to data high — |38 — 31| — |25 ns
impedance

Notes: 1. The number of Waﬁ‘\states for out—()f-page access is specified in the DCR.
2. The refresh pgnod\ls $ ec1f1§\&>m the DCR.
3. RD deasse;:ﬁon will aLwa 5 gccur after CAS deassertion; therefore, the restricted timing is topp and not
/

toz. N o
4. Either" tRéi;I UﬂRRH fl}ust be satisfied for read cycles.
N Y N
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Specifications

AO-A17

External Memory Expansion Port (Port A)
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Specifications

External Memory Expansion Port (Port A)

3
% ®
L

‘Sg\‘s o, Mf
4——@—> - /;\ 174 )<
57
.
AO-A17 >< Row Address ﬁx Column Address X

P

3
’:/‘L

I Y
?)
b

-~
#

e
Iy

vl

Data Out

AA0477
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External Memory Expansion Port (Port A)
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Specifications

External Memory Expansion Port (Port A)

Synchronous Timings (SRAM)

Table 2-17 External Bus Synchronous Timings (SRAM Access)*

66 MHz 80 MHz 100 MHz
No. Characteristics Expressionlf 2 — Unit
Min | Max | Min | Max | Min | Max
198 | CLKOUT high to address, and AA |66 MHz:
valid® 025xTc+50 | — | 88 “{.ns
80 MHz: e
025xT-+45 — | — ns
100 MHz:
0.25x Tc+4.0 — | — ns
199 |CLKOUT high to address, and AA  |0.25x T¢ 38 | — ns
invalid®
200 |TA valid to CLKOUT high (setup 60y — |\ ns
time) N\
201 |CLKOUT high to TA invalid (hold 00— oo —]00|—|ns
time) 7 NS
202 |CLKOUT high to data outactive ~ [025xT¢ ™ | 38 — |31 | — | 25| — | ns
203 |CLKOUT high to data out valid 66 MHz: |
025xTc+50 *[ 48 | 88 | — | — | — | — |18
80 MHZ . A
7010:25 SE"TC F45 — 1 — 41|76 | — | — | ns
100 MHz:
025 XTC +4.0 —} — | — | — | 33| 65| ns
204 |CLKOUT high to data out invalid ™ 025 x T 38| — |31 ] —|25| — | mns
205 |CLKOUT high to data out thigh “'|66 MHz:
impedance - . 1025 xTe+1.0 — | 48| — | — | — | — | bs
80 MHz:
025xTc+05 | — | — | — | 36| — | — | ms
100 MHz:
s : 0.25xT¢ — | = | — | — | — |25 ns
206 | Data in valid to CLKOUT high 60| — | 50 | — |40 | — | ms
|(setup) -
207 |CLKOUT high to data in invalid 00| — 00| —|00| — | ms
(hold)
208 |CLKOUT high to RD assertion 66 MHz:
075xTc+50 |124|164| — | — | — | — | DS
80 MHz:
075xTc+45 | — | — |104[139| — | — | ns
100 MHz:
075xTc+40 | — | — | — | — |82 |115| ns
209 |CLKOUT high to RD deassertion 00 | 50| 00|45} 00 | 40 | ns
Preliminary Data
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Specifications

External Memory Expansion Port (Port A)

Table 2-17 External Bus Synchronous Timings (SRAM Access)4 (Continued)

66 MHz 80 MHz | 100 MH2z
No. Characteristics Expression' 2 Unit
Min | Max | Min | Max | Min | Max
210 |CLKOUT high to WR assertion® 66 MHz:
05xTc+5.3 89 |129| — | — | — | — | ns
[WS=1o0orWs>
4]
80 MHz:
05xTc-+48 — | — |76 |111}] — | — | ns
[WS=1or
WS = 4]
100 MHz:
05xTc+4.3 — | = | =] — 16393 | ns
[WS=1or
WS > 4]
All frequencies: ‘ :
[2<WS<3] 13 |53 | 1.3 | 48 | 13 | 43 | ns
211 |CLKOUT high to WR deassertion 0048 | 00| 43| 00| 38| ns
Notes: 1. WSis the number of wait states specified in the BCR.
2. The asynchronous delays specified in the: expressions are valid for DSP56303.
3. If WS> 1, WR assertion refers to the next tising edge of CLKOUT.
4. External bus synchronous timings should be used only for reference to the clock and not for relative
timings.
5 Ti198 gnd T199 are valid for Addl:ess Trace mode if the ATE bit in the OMR is set. Use the status of BR
(See T212) to determine whether the access referenced by A0-A23 is internal or external, when this
mode is enabled :
Preliminary Data
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External Memory Expansion Port (Port A)
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Figure 2:21 Synchrofious Bus Timings SRAM 1 WS (BCR Controlled)
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External Memory Expansion Port (Port A)
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Specifications

External Memory Expansion Port (Port A)

Arbitration Timings

Table 2-18 Arbitration Bus Timings!

66 MHz | 80MHz | 100 MHz
No. Characteristics Expression Unit
Min | Max | Min | Max | Min \Max
212 |CLKOUT hlgh to BR assertion/ 10 [ 50 | 1.0 | 45 | k0- @%\O ns
deassertion? A SN
213 |BG asserted /deasserted to CLKOUT 60 | — — “ns
high (setup)
214 |CLKOUT high to BG deasserted / 00 | — — | ns
asserted (hold) .
215 |BB deassertion to CLKOUT high 6.0 | —\ 4.5 — | ns
(input setup) R
216 |CLKOUT high to BB assertion (input 0054 — |0 — | ns
hold) ] &
217 |CLKOUT high to BB assertion (output) 1.0 10 | 45 | 1.0 | 40 | ns
218 |CLKOUT high to BB deassertion 1{1 50 | 10|45 | 1.0 | 40 | ns
(output)
219 |BB high to BB high impedance — | 68| — {56 | — | 45| ns
(output)
220 |CLKOUT high to address and con.trols 0 25 X Tc 381 — |31 — | 25| — | ns
active N
221 |CLKOUT high to address and contx:ols 66, MHz
high impedance .. 10.25 x Tc+1.0 — | 48 | — — _— — | ns
.180 MHz:
025xTc+05 — | — | — {36 — ! — | ns
100 MHz:
L ) 025 % T¢ - — | — | — 1 — 25| ns
222 |CLKOUT high to AA active 0.25x T 38| — | 31| — 25| — | ns
223 |CLKOUT high to AA deassertion 66 MHz:
o 025xTc+50 | 48 | 88| — | — | — | — | ns
80 MHz:
025xTe+45 | — | — |41 |76 | — | — | ns
100 MHz:
‘ 025xTc+40 | — | — | — | — | 32| 65 | ns
224 |CLKOUT high to AA high impedance |66 MHz:
075xTc+10 | — (124 — | — | — | — | ns
80 MHz:
075XTc+05 | — | — | — 199 | — | — | ns
100 MHz:
0.75 x T¢ - — ! — | — | —175]| ns
Notes: 1. The asynchronous delays specified in the expressions are valid for DSP56303.
2. T212is valid for Address Trace mode when the ATE bit in the OMR is set. BRis deasserted for internal
accesses and asserted for external accesses.

Preliminary Data
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External Memory Expansion Port (Port A)
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Specifications

External Memory Expansion Port (Port A)
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External Memory Expansion Port (Port A)
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Specifications

Host Interface Timing

HOST INTERFACE TIMING
Table 2-19 Host Interface Timing!-2
66 MHz 80 MHz | 100 MHz
No. Characteristic!? Expression e Unit
Min | Max | Min | Max | Min lygax
317 |Read data strobe assertion width® 66 MHz: t M
HACK assertion width Tc+15.0 302 | — i Pons
80 MHz: 2
Tc+124 L. — | ns
100 MHz: -
TC +9.0 —_ ns
318 |Read data strobe deassertion width® — | ns
HACK deassertion width
319 |Read data strobe deassertion width® 66 MHz: N
after “Last Data Register” reads®!!, or [25xTc+10.0 | 7.9 _ | ns
between two consecutive CVR, ICR, or |80 MHz: ... .
ISR reads’ 25xTC+83 < — | ns
HACK deassertion width after “Last 100 MHz: -
Data Register” reads®!! 2. 5 X TC + 6 6. " 336| — | ns
320 |Write data strobe assertion width® o ] 200] — (165 — (132 — | ns
321 |Write data strobe deassertion width®~- |66 MHZ
T 25X Te#100 (479 — | — | — | — | — | ns
180 MHz:
25><TC+83 — | — 35| — | — | — | ns
__|100 MHz:
, 125 xTc+6.6 — ] — | — | = |336]| — | ns
322 |HAS assertion W1dth A 50| — |124f — | 99| — | ns
323 |HAS deassertwrt to data strobe 00| —[00}] — |00] — | ns
assertion "
324 {Host data input setup tjme before write 150 — (124 — | 99| — | ns
data, strobe deassertlé)n
325 Host data ifiput hold time after write 50| — |41 | — | 33| — | ns
R 'data strobe deasserhon
"526; Read data strobe assertion to ou ut 50| — {41} — | 33| — | ns
data.active from high impedance
HACK assertion to output data active
from high impedance
327 |Read data strobe assertion to output — | 300 — (2668 — (23.54| ns
data valid®
HACK assertion to output data valid
Preliminary Data
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Specifications

Host Interface Timing

Table 2-19 Host Interface Timingl' 2 (Continued)

66 MHz 80 MHz | 100 MHz
No. Characteristic'® Expression Unit
Min | Max | Min | Max | Min | Max
328 |Read data strobe deassertlon to output — | 150 — {124| — | 99 | ns
data high impedance® L
HACK deassertion to output data high
impedance e
329 |Output data hold time after read data 50 | — | 41| ~| 41 —  ns
strobe deassertion® 47" ’
Output data hold time after HACK e N R *
deassertion A
330 |HCS assertion to read data strobe 66 MHz: -
deassertion® Tc+15.0 — | — | ns
80 MHz:
Tc+124 — | — | ns
100 MHz: |
Tc+99 & 199| — | ns
331 |HCS assertion to write data strobe ) 99 | — | ns
deassertion®
332 |HCS assertion to oufput data valid — | 165| ns
333 |HCS hold time after data strobe 00| — 00| — [00]|] — | ns
deassertion*
334 |Address (AD7-AD0) setup tlmebefore 70| — | 58| — |47 ) — | ns
HAS deassertion (HMUX=1)-"
335 [ Address (AD7-ADO) hold time after e 50| — |41 | — | 33| — | ns
HAS deassertion (HMUX=1) . o~
336 |A10-A8 (HMUX=1), A2:AO (HWX—O),
HR/W setup time before data strobe
assertion? : Y
® Read 0 — 0 — 0 — | ns
e Write i 70| — { 58| — | 47| — | ns
337 | A10-A8 (HMUX=1), A2-A0 (HMUX=0), 50| — (41| — [33 ]| — | ns
HR/W hold tlme after data strobe
* |deassertion® -
338 Delay from read data strobe deassertion {66 MHz:
to host request assertlon for “Last Data |2 x T+ 25.0 53 — | —| — | — | — | ns
Register” read 80 MHz:
2xTec+20.6 — | — |456| — | — | — | ns
100 MHz:
2xTe+20.6 — | — | — | — |365| — | ns

Preliminary Data
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Specifications

Host Interface Timing

Table 2-19 Host Interface Timingl' 2 (Continued)

66 MHz | 80 MHz | 100 MHz
No. Characteristic1? Expression Unit
Min | Max | Min | Max | Min | Max
339 | Delay from write data strobe 66 MHz:
deassertion to host request assertion for [1.5xTc+250 |477| — | — | — | — |'— | ns
“Last Data Register” write® 7/ 80 MHz:
15xTc+206 | — | — |394| — |.— | = | ns
100 MHz: s o
15xTc+165 | — | — | — [ — |315| — | ns
340 |Delay from data strobe assertion to host — [ 25.0 | —{2255| = 20.24| ns
request deassertion for “Last Data ’ e
Register” read or write (HROD=O)4' 7,8 ) ;
341 | Delay from data strobe assertion to host — |300.0]-— [300.0{ — [300.0| ns
request deassertion for “Last Data F S
Register” read or write (HROD=1, open
drain host request)® 7/ 82 .
Notes: 1. See Host Port Usage Considerations on page1-11. -

2. Inthe timing diagrams below, the controls pms are drawn as actlve low. The pin polarity is
programmable.

3. This timing is applicable only if two consecutrve reads from one of these registers are executed.

4. The data strobe is Host Read (HRD) or H,osf' Wnte (HWR) in the Dual Data Strobe mode and Host Data
Strobe (HDS) in the Single Data Strobe m@de ‘

5. The read data strobe is HRD in the Dual fData Strobe mode and HDS in the Single Data Strobe mode.

6. The write data strobe is HWR:in. theDuaI Data: Strobe mode and HDS in the Single Data Strobe mode.

7. The host request is HREQ m the Slngle Host:Request mode and HRRQ and HTRQ in the Double Host
Request mode.

8. The “Last Data Reglster” is the reglster at address $7, which is the last location to be read or written in
data transfers. Thrs is RXL/ TXL i in the Little Endian mode (HBE = 0), or RXH/TXH in the Big Endian
mode (HBE=1), ™.

9. In this calculation, the ‘host request signal is pulled up by a 4.7 kQ resistor in the Open-drain mode.

10. Ve =33V+03V; Ty = ==40°C to +100 °C, Cy, = 50 pF + 2 TTL loads

11. This timing is apphcable only if a read from the “Last Data Register” is followed by a read from the
RXL, RXM, ot RXH;; reglsters without first polling RXDF or HREQ) bits, or waiting for the assertion of
the HREQ Slgnal
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Host Interface Timing
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Figure 2-26 Host Interrupt Vector Register (IVR) ReadTlmlng Diagram
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Figure 2-27 Read Timing Diagram, Non-Multiplexed Bus
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Host Interface Timing
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Specifications

Host Interface Timing
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Specifications

Host Interface Timing
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Specifications

SCI Timing
SCI TIMING
Table 2-20 SCI Timing
66 MHz 80 MHz | 100 MHz
No.| Characteristics! | Symbol Expression — Unit
Min | Max | Min | Max | Min | Max
400 |\Synchronous clock | tgec? |8 x Tc 121.0| — {100.0| — [800| — | ns
cycle R
401 |Clock low period tsce/2 —10.0 50.5 | — | 40.0 | — | 300 — | ns
402 |Clock high period t5cc/2-10.0 505 — | 400 | — 300| — | ns
403 {Output data setup tscc/4+05xT-170 | 205 | — |143| — | 80 | — | ns
to clock falling edge
(internal clock)
404 |Output data hold tgcc/4-05xTe 25| — | 188 — |150{ — | ns
after clock rising
edge (internal clock)
405 |Input data setup tscc/4+05xTe+250 | 630 — | 563 | — |500| — | ns
time before clock
rising edge
(internal clock)
406 |Input data not valid tscc/4+05xTe—55 — 320 — |258] — |195} ns
before clock rising
edge (internal clock)
407 |Clock falling edge to — {320 — |320| — 320 ns
output data valid
(external clock)
408 |Output data hold Tc+8.0 230 — | 205 — | 180} — | ns
after clock rising
edge (external clock)
409 |\Input data setup 00| —[00| — 00| — | ns
time before clock
rising edge (external
clock)
410 | Input data hold time 90 | — [ 90| — | 90 | — | ns
after clock rising
edge (external clock)
411 | Asynchronous tace® |64 x T 969.7| — |800.0| — |6400| — | ns
clock cycle
412 |Clock low period tacc/2-10.0 4748 — (3900 — |310.0| — | ns
413 |Clock high period tacc/2-10.0 4748| — |390.0{ — (3100 — | ns
Preliminary Data
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Specifications

SCI Timing

Table 2-20 SCI Timing (Continued)

66 MHz 80 MHz | 100 MHz

No.| Characteristics! | Symbol Expression Unit
Min | Max | Min | Max | Min | Max

414 {Output data setup tacc/2-30.0 458.8| — 13700 — |290.0 .~ | ns
to clock rising edge i
(internal clock) o

415 |Output data hold tacc/2-30.0 458.8| — (370.0| — |290.0{ —-| ns

after clock rising
edge (internal clock)

Notes: 1. Vcc=33V103V;Tj=—40C to +100 °C, C =50 pF + 2 TTL Loads 4
2. tgcc = synchronous clock cycle time (For internal clock, e is determmed by ’rhe SCI clock control
register and T¢.) Ny
3. tacc = asynchronous clock cycle time; value given for 1X Clock mode (For mtema] clock tacc is

determined by the SCI clock control register and T.)

Preliminary Data
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Specifications

SCI Timing
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/Flgul' e 2-31 SCI Synchronous Mode Timing
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Figure 2-32 SC| Asynchronous Mode Timing
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Specifications
ESSIO/ESSI1 Timing

ESSIO/ESSI1 TIMING

Table 2-21 ESSI Timings

66 MHz | 80 MHz | 100 MHz | cgng.
No.| Characteristics* %7 |Symbol| Expression ... 5 | Unit
Min | Max | Min | Max | Min | Max | 1tion
430 |Clock cycle! tssice 4% T¢ 60.6| — |50.0] — [400]| — | ick | ns
3xTc 455| — |375] — [300| — | xck |~
431 {Clock high period , S s
* For internal clock 2xTc-100 |203| — 1150} — 11004 — |~ ns
¢ For external clock 15x T 227 — (188 — [150|— | ns
432 |Clock low period ] ok
¢ For internal clock 2xTc-100 (203 100 — ns
¢  For external clock 1.5x T¢ 22.7 150 — ns
433 |RXC rising edge to FSR — — |37.0| xck | ns
out (bl) high A~ — |220| icka
434 |RXC rising edge to FSR e — — 137.0| xck | ns
out (bl) low e = — 220 icka
435 | RXC rising edge to FSR w—: — [39.0| xck | ns
out (wr) hlgh — — |24.0| icka
436 |RXC rising edge to FSR - — |390| xck | ns
out (wr) low? B — — |240 | icka
437 |RXC rising edge to FSR <;;i;,\ . — — [36.0| xck | ns
out (wl) high — — [210]icka
438 |RXC rising edge to FSR ‘ N — — 1370| xck | ns
out (wl) low N — — [220] icka
439 |Data in setup time . | 77 00| — |00 — | 00| — | xck | ns
before RXC (SCKin 190 — |19.0] — [19.0| — | ick
Synchronous mode)
falling edge: :
440 |Data in hold timeafter 50| — | 50| — {50 | — | xck | ns
RXC fallmg edge 30| — |30 — |30 — | ick
441 FSR input (bl ‘wr) high 230 — {230 — {23.0| — | xck | ns
~|before RXC falling edge? 10| — |10} — | 10| — |icka
442 |FSR mput (wl) high 230 — 1230 — |230| — | xck | ns
before RXC falling edge 10| — 10| — | 10| — |icka
443 |FSR input hold time 30| — |30 — |30 — | xck | ns
after RXC falling edge 00| —1400| —|00| — [icka
444 |Flags input setup before 00 — | 00| — |00 — | xck | ns
RXC falling edge 19.0| — [19.0| — |19.0| — | icks
Preliminary Data
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Specifications
ESSIO/ESSIH Timing

Table 2-21 ESSI Timings (Continued)

66 MHz | 80 MHz | 100 MHz | cond-

No.| Characteristics¥®7 |Symbol| Expression ... g |Unit
Min | Max | Min | Max | Min | Max | 1tion

445 |Flags input hold time 60| — | 60| — | 60| — | xck | ns
after RXC falling edge 00} — |00} — | 00| — {icks

446 | TXC rising edge to FST — 1290 — [29.0y — [290| xck | ns
out (bl) high — {150 — |15.0| — [15.0( ick

447 {TXC rising edge to FST — 310} — |31.0| — }31.0| xck | ns
out (bl) low — |170| — [17.0f — [17.0] ick

448 |TXC rising edge to FST — |31.0| — |31.0| — |31.0| xck | ns
out (wr) high® — |170| —|170| — |{17.0| ick

449 | TXC rising edge to FST — |330] — 1330 — 33.0| xck | ns
out (wr) low? — |190| — [190| — |190] ick

450 | TXC rising edge to FST — [300 . — 300 — [300| xck | ns
out (wl) high =160 — [160| — |16.0| ick

451 |TXC rising edge to FST | —j3t0| — [310] — |31.0| xck | ns
out (wl) low SO b — | 1704 — [17.0| — |17.0| ick

452 | TXC rising edge to data o ‘ ‘ — | 310 — |31.0] — |31.0] xck | ns
out enable from high e | =170 — [17.0] — [17.0] ick
impedance B

453 | TXC rising edge to — 1340 — [340| — |340| xck | ns
Transmitter #0 drive — 200} — |20.0| — |20.0| ick
enable assertion L

454 | TXC rising edge to data 1. 354 05xTc | — |426| — |41.3| — 400 xck | ns
out valid ol . 210 — 1210 — |21.0| — [21.0} ick

455 |TXCrising edge todata | - — 310 — |31.0} — |31.0| xck | ns
out high impedances‘k » — {160 — |16.0| — |16.0| ick

456 |TXCrising edgeto | — |340| — [340| — [340| xck | ns
Transmitter #0 drive - - — 1200 — 200} — 120.0]| ick
enable deassertion® -

457 |FST input (bl, wr) setup 20 — 20| — 20| — | xck | ns
time before TXC falling 210 — 210} — [21.0| — | ick

458 |FST input (wl) to data — [270| — |27.0| — |27.0| — ns
out enable from high
impedance

459 |FST input (wl) to — {310 — |310} — }310| — ns

Transmitter #0 drive
enable assertion

Preliminary Data
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Specifications

ESSIO/ESSI1 Timing

Table 2-21 ESSI Timings (Continued)

66 MHz | 80 MHz | 100 MHz | cond.
No.| Characteristics¥%7 |Symbol| Expression ... 5 | Unit
Min | Max| Min | Max | Min | Max | ition
460 |FST input (wl) setup 20 — |20 — |20 | — | xck | ns
time before TXC falling 210| — [210| — |210] — m\k
edge
461 |FST input hold time 40| — 40| — a0 | & ns
after TXC falling edge 00— 00| — | 06— ick}
462 |Flag output valid after — 320 — |32.04 %‘ 320 xck | ns
TXC rising edge — [180] — | 180480 4 ck

2. The word-relative frame sync signal waveform relative to the cloc in thé’same manner as the
bit-length frame sync signal waveform, but spreads from one serial )sefor“‘%rst bit clock (same as
Bit Length Frame Sync signal), until the one before last bltcf’ock of tﬁg irst %rd in frame.
Periodically sampled and not 100% tested
Vec=33V103V; Tj=-40"C to +100 °C, C = 50pF -LZTI'L\I: ds «f/
TXC (SCK Pin) = Transmit Clock P\ e
RXC (SCO or SCK Pin) = Receive Clock 7 N
FST (SC2 Pin) = Transmit Frame Sync AN \\1} e
FSR (SC1 or SC2 Pin) Receive Frame Sync, SO b
6. ick=Internal Clock { \\ N \\V//}
x ck = External Clock | ‘i\ ~ "\ 2 e
i ck a = Internal Clock, Asynchronous Méxde\ S
(Asynchronous implies that T&Gmgf RXC\,@:/ two different clocks)
i ck s = Internal Clock, Synghronbﬁ%\“Mode i
(Synchronous implies’ ﬂ%t TX@QQd RXC are the same clock)
7. bl =bit length N \
wl = word length AN
wr = word lengtht gelahve ’

Notes: 1. For the internal clock, the external clock cycle is defined by Icyc e ESSI contyol register.
er

o1 W

(:/"

>/
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Specifications
ESSIO/ESSI1 Timing

TXC @ R D RN
§-
input 1\ /s X
O(ur:gﬂt) — \c / N/ _;5_/
~ =49
FST (Bit)
Out
FST (Word) .
Out N
454 «—» o ‘ .
~ | {455
Data Out { First B yliast Bi >——
Transmitter >
#0 Drive
Enable
@
461)
FST (Bit) In R AR p
|
ol | -(460p-+—>{461
FST (Word) =~ Y
or’ln‘ L . /] ! -&\\\\\
o . e See Note
R . )2
, Fl?’QVS»QUtg o X

, e o )}
- Note:. In Network mode, output flag transitions can occur at the start of each time slot

within the frame. In Normal mode, the output flag state is asserted for the entire
frame period. AA0490

Figure 2-33 ESSI Transmitter Timing
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Specifications
ESSIO/ESSI1 Timing
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FSR (Bit)
Out

FSR
(Word)
Out

Data In

FSR (Bit)
In

W =@ss
FSR R e \
(Word) \ \\\\\\

In =
444 »a»—445

Flags In X 7 X
g : ) €C
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e Flgure 2-34 ESSI Receiver Timing
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Specifications

Timer Timing
TIMER TIMING
Table 2-22 Timer Timing
66 MHz 80 MHz | 100 MHz
No. Characteristics Expression ; Unit
Min | Max | Min | Max | Min Max
480 |TIO Low 2 xTc+2.0 25| — |270| — [220] — | ns
481 |TIO High 2xTc+2.0 325| — | 270 | =220 —. | ns
482 |Timer setup time from TIO (Input) 9.0 ‘ ns
assertion to CLKOUT rising edge
483 |Synchronous timer delay time from [10.25x Tc+1.0 [156.0 ns
CLKOUT rising edge to the external
memory access address out valid
caused by first interrupt instruction 24
execution I
484 |CLKOUT rising edge to TIO Sl
(Output) assertion P s
e Minimum 05xTc435. |18k} — | 98| — [ 85| — | ns
e  Maximum 05xFr+198 | —-|281| — |261| — [248| ns
485 |CLKOUT rising edge to TIO I
{Output) deassertion i LUt s
e Minimum £ 605X Tc+36 |111| — |98 | — | 85 | — | ns
*  Maximum o {66~80 MHz:
o |08%Tc+198 | — [281| — [261| — | — | ms
. [100MHz:
P N [@5XTc+190 | — | — | — | — | — | 248 ns
Note: Ve =33V 103 ViT}.=~40°C t6.+100 °C, G = 50 pF + 2 TTL Loads
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Specifications

Timer Timing
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Specifications

GPIO Timing
GPIO TIMING
Table 2-23 GPIO Timing
66 MHz 80 MHz | 100 MHz
No. Characteristics Expression Unit
Min | Max | Min | Max | Min i\{ax
s
490 |CLKOUT edge to GPIO out valid — |30} — 310 je=_ Q ns
(GPIO out delay time) -
491 |CLKOUT edge to GPIO out not valid 30 | — | 30 /<—\ 30 | —| ns
(GPIO out hold time) e N4 Ny
492 |GPIO In valid to CLKOUT edge 120 — [ 120 A\ }1;4.0 — | ns
(GPIO in set-up time) < [~ )
493 |CLKOUT edge to GPIO in not valid 00| — V.00 P — | ns
(GPIO in hold time) P \
494 [Fetch to CLKOUT edge before GPIO |  675xTc 1023\ [ 844 | — |75 — [ ns
change '5'\%«%%« >
Note: Voc=33V+03V;Ty =—40°C to +100 °C, Cp = 506F + 2 TRy Loads
A \\\ P4
C(L)KOUT Z \5\5} <5\5 5\/’? /
(Output) s WN N
R 4_..,
5*{\ I \\ Xt/ @
e "
AN N {9~
GPIO I X
(Output) cc. N
7
»—493
GPIO
(npud 2% XXXXXXXKOOOXK
TN " . s
Aw?%l 15 B D
{:;\ \\ ‘}; R ¢
\'\ ‘\\ \\M . 4 4 -
N &Y
N " Fetch the instruction MOVE X0,X:(R0); X0 contains the new value of GPIO
AN and RO contains the address of GPIO data register. AA0495
W2

& Figure 2-38 GPIO Timing
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Specifications

JTAG Timing
JTAG TIMING
Table 2-24 JTAG Timing
All frequencies
No. Characteristics < Unit
Min Max \

500 |TCK frequency of operation (1/(T . x 3); maximum 22 MHz) 0.0 2.0~ \\M\E-Iz
501 |TCK cycle time in Crystal mode 45.0 /\}—— Z'ns
502 |TCK clock pulse width measured at 1.5 V 20.0°7 —:;7‘ ns
503 |TCK rise and fall times (».,KO.O 33;9 ns
504 |Boundary scan input data setup time \W - — ns
505 |Boundary scan input data hold time 4§\ 2\4{0 — ns
506 |TCK low to output data valid //"MWWML\ 00 40.0 ns
507 |TCK low to output high impedance /N 40.0 ns
508 [TMS, TDI data setup time P Q\\\:\\ g/ 5.0 — ns
509 |TMS, TDI data hold time N 25.0 — ns
510 [TCKlow to TDOdatavalid -~ %\ . 7 0.0 4.0 ns
511 {TCK low to TDO high impe@qgméé \M;; 0.0 440 ns
512 |TRST assert time w\'\_\:\“’\\ \2:/ 4 100.0 — ns
513 |TRST setup time to_TéIS low ) 40.0 — ns

Notess 1. Vee=33V203 \\‘7;-‘51“;‘:;4@5{;%0‘ +100°C, Cp = 50 pF + 2 TTL Loads

2. Al nnmgsap'g{y to bn\(f}?}rﬁodule data transfers because it uses the JTAG port as an interface.

2 - &
AN

Figure 2-39 Test Clock Input Timing Diagram
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Specifications
JTAG Timing

TCK \ ViH
(Input) Vil

C
2’ l @
In%itt% — : Input Data Valid }—
&
oult:ﬁ[tas ( ) Output Data Valid
o)
Data
Outputs >>—‘S;L
608 S
Oult::)elljtg ] Output Data Valid
’ o AA0497
Figure 2-40 Boundary Scan (JTAG) Timing Diagram
TCK y \ o Vin
(Input) L $¢ ~
TDI ‘ » A . @
T™MS : 5s< Input Data Valid
(Input)
TDO @ §
(Output) Q ) Output Data Valid
7
TDO ¢
(Output) )
619 S
(ou-l;;?lft)) Output Data Valid
C
’ AA0498

Figure 2-41 Test Access Port Timing Diagram
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Specifications

OnCE Module Timing

TCK
(Input)

TRST
(Input)

513

&

Figure 2-42 TRST Timing Diagram

OnCE MODULE TIMING

80 MHz | 100 MHz
No Characteristics Expression , = T Unit
7.5 Min{ Max | Min | Max | Min | Max
500 | TCK frequency of operation 1/(Tex3), | €0 22000 (220 00 |220|MHz
max/?.ZOMHZ\ &
514 | DE assertion time in order to enter 15 xTo+ 10.0;;/,, 327| — |288] — |250] — | ns
Debug mode . WO N
515 |Response time when DSP56303 15 |- :525}&’%1‘@ +300 | — |1133| — |988| — [850| ns
executing NOP instructions frofﬁ 4;-;\ e
internal memory N Y
516 | Debug acknowledge assertion hmé \;43}( Tc+10.0 555 | — |[475| — |400| — | ns

Note:

Vee =33V £03 ViT) =~40°C ta+100 °C, C_ = 50 pF + 2 TTL Loads

&9

:]: @ji
AAO0S00

Figure 2-43 OnCE—Debug Request
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