SECTION 2
SPECIFICATIONS

INTRODUCTION

The DSP56302A is fabricated in high density CMOS with Transistor-Transistor Logic
(TTL) compatible inputs and outputs. The DSP56302A 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
voltage ratings. Reliability is enhanced if
unused inputs are tied to an appropriate logic
voltage level (e.g., either GND or V¢c)-

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 Vce —0.3 to +4.0 \'
All input voltages Vin GND - 0.3 to Ve + 0.3 \'%
Current drain per pin excluding V- and GND I 10 mA
Operating temperature range T —40 to +100 °C
Storage temperature Tsta ~55 to +150 °C
Notes: 1. GND=0V,Vcc=33V+03V, Ty =-40°C to +100°C, CL = 50 pF
2. Absolute maximum ratings are stress ratings only, and functional operation at the maximum is not
guaranteed. Stress beyond the maximum rating may affect device reliability or cause permanent
damage to the device.

THERMAL CHARACTERISTICS

Table 2-2 Thermal Characteristics

Characteristic Symbol 3,3?; I;?a(i;;:s P\l’;acl;lill Unit
Junction-to-ambient thermal resistance! Rgpa or 615 49.3 49.4 28.5 ‘C/W
Junction-to-case thermal resistance? Rgjc or 8)c 8.2 12.0 — ‘C/W
Thermal characterization parameter Wyt 5.5 2.0 — ‘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)
Measurements were done with parts mounted on thermal test boards conforming to specification
EIA /JESD51-3.

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.

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

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 Vec 3.0 33 3.6 Vv
Input high voltage
» D0-D23, BG, BB, TA Vin 2.0 — Ve \%
e MOD?/IRQ?, RESET, PINIT/NMlI and all | Vygp 2.0 — Vee+03 | V
JTAG/ESSI/SCI/Timer/HI08 pins
* EXTAL® Vix | 08xVee — Vee \%
Input low voltage
o D0-D23, BG, BB, TA, MOD?/IRQ@, ' -03 — 0.8 \%
RESET, PINIT
e All JTAG/ESSI/SCI/Timer/HIO8 pins ViLp -0.3 — 0.8 A%
* EXTAL? Vix -03 —_ 02xVee | V
Input leakage current I -10 — 10 HA
High impedance (off-state) input current (@ Itgr -10 —_ 10 A
24V /04V)
Output high voltage Vou
* TTL (Igy = 0.4 mA)* Vee-04 - - v
* CMOS (Ioy = -10 pA)y* Ve -0.01 — — \Y
Output low voltage VoL
o TTL (Port Aoy = 1.6 mA, — — 04 \'
non-Port A Io; =3.2 mA,
open-drain pins Io; = 6.7 mA)*®
* CMOS (I, = 10 pA)* — — 0.01 \Y
Internal supply current®:
¢ In Normal mode Iccr — 66 MHz: 106 — mA
80 MHz: 128 — mA
100 MHz: 160 — mA
o In Wait mode’ Iccw — 5 — mA
¢ In Stop mode® Iccs — 100 — pA
PLL supply current in Stop mode* — 1 25 mA
Input capacitance® Cin — — 10 pF
Preliminary Information
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Specifications

AC Electrical Characteristics

Table 2-3 DC Electrical Characteristics! (Continued)

Characteristics Symbol Min Typ Max Unit

Notes:

N

o1

Vee=33V+0.3V; Ty =—-40°C to +100 °C, Cp, = 50 pF

Refers to MODA /IRQA, MODB/IRQB, MODC/IRQC, and MODD/TRQD pins

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

0.9 x Ve and the maximum Vy; x should be no higher than 0.1 x V.

Periodically sampled and not 100% tested

This characteristic does not apply to XTAL and PCAP.

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
Appendix 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 current is measured with
Vee =33 Vat Ty = 100°C. Maximum internal supply current may vary widely and is application
dependent.

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 mode, must be terminated
(i.e., not allowed to float).

AC ELECTRICAL CHARACTERISTICS

The timing waveforms shown in the ac electrical characteristics section are tested
with a Vi maximum of 0.3 V and a Vi minimum of 2.4 V for all pins except EXTAL,
which is tested using the input levels shown in Note 6 of the previous table. AC
timing specifications, which are referenced to a device input signal, are measured in
production with respect to the 50% point of the respective input signal’s transition.
DSP56302A output levels are measured with the production test machine Vg and
Von reference levels set at 0.8 V and 2.0 V, respectively.
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Specifications

Internal Clocks

INTERNAL CLOCKS
Table 2-4 Internal Clocks, CLKOUT
Expression 2
Characteristics Symbol
Min Typ Max
Internal operation frequency f — (Ef x MF)/ —
and CLKOUT with PLL enabled (PDF x DF)
Internal operation frequency f — Ef/2 —
and CLKOUT with PLL disabled
Internal clock and CLKOUT
high period
¢ With PLL disabled Ty — ETc —
e With PLL enabled and 0.49 xET¢ x — 0.51 x ET¢ x
MF <4 PDF x DF/MF PDF x DF/MF
* With PLL enabled and 0.47 x ET¢c x — 0.53 x ET¢ x
MF > 4 PDF x DF/MF PDF x DF/MF
Internal clock and CLKOUT low
period
¢ With PLL disabled T — ETc -—
e With PLL enabled and 0.49 x ET¢ x — 0.51 X ET¢ x
MF <4 PDF x DF/MF PDF x DF/MF
s With PLL enabled and 0.47 x ET¢ x — 0.53 x ET¢ x
MF >4 PDF x DF/MF PDF x DF/MF
Internal clock and CLKOUT Tc — ET¢ x PDF x —
cycle time with PLL enabled DF/MF
Internal clock and CLKOUT Tc — 2 x ET¢ —
cycle time with PLL disabled
Instruction cycle time Ieve — Tc —
Notes: 1. DF = Division Factor
Ef =  External frequency
ETc =  External clock cycle
MF =  Multiplication Factor
PDF = Predivision Factor
Te = internal clock cycle
2. See the PLL and Clock Generation section in the DSP56300 Family Manual for a detailed discussion
of the PLL.
Preliminary Information
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Specifications
EXTERNAL CLOCK OPERATION

EXTERNAL CLOCK OPERATION

The DSP56302A 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 socket.

EXTAL XTAL EXTAL X'!;AL

R1 R2 3

:[ XTAL1 C cI XTAL1 Ic

—

Fundamental Frequency Fundamental Frequency
Fork Crystal Oscillator Crystal Oscillator
Suggested Component Values: Suggested Component Values:
fosc = 32.768 kHz fosc = 4MHz fOSC = 20 MHz
Rt = 3.9MQ*10% R = 680kQ+10% R = 680kQt10%
C = 22pF+20% C = 56pF+20% C = 22pF+20%
R2 = 200kQ+10%
Calculations were done for a 4/20 MHz crystal with the
Calculations were done for a 32.768 kHz crystal with following parameters:
the following parameters: a C of 30/20 pF,
a load capacitance (C\) of 12.5 pF, a Cgy of 7/6 pF,
a shunt capacitance (Cy) of 1.8 pF, a series resistance of 100/20 Q, and
a series resistance of 40 kQ, and a drive level of 2 mW.
a drive level of 1 uyW. AA1071

Figure 2-1 Crystal Oscillator Circuits

Preliminary Information
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Specifications

EXTERNAL CLOCK OPERATION

CLKOUT With
PLL Disabled

ViHc

Midpoint

-
CLKOUT With
PLL Enabled ] h
i ~{e) 9

Note: The midpoint is 0.5 (V\yc + Vo)

AA0459
Figure 2-2 External Clock Timing
Table 2-5 Clock Operation
66 MHz 80 MHz 100 MHz
No. Characteristics Symbol
Min Max Min Max Min Max
1 |Frequency of EXTAL Ef 0 66.0 0 80.0 0 100.0
(EXTAL Pin Frequency)
The rise and fall time of this
external clock should be
3 ns maximum.
2 |EXTAL input high! 2
* With PLL disabled ETy 7.08 ns co 5.84 ns oo 4.67 ns o0
(46.7%-53.3% duty
cycle®)
* With PLL enabled 6.44ns |1570us | 531 ns |1570us| 4.25ns | 157.0ps
(42.5%-57.5% duty
cycle®)
3 |EXTAL input low" 2
¢ With PLL disabled ETy, 7.08 ns oo 5.84 ns oo 4.67 ns oo
(46.7%-53.3% duty
cycle®)
* With PLL enabled 644ns | 157.0us | 531ns | 157.0ps | 425ns | 157.0 us
(42.5%-57.5% duty
cycle®)
Preliminary Information
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Specifications

EXTERNAL CLOCK OPERATION

Table 2-5 Clock Operation (Continued)

Characteristics

Symbol

66 MHz

80 MHz

100 MHz

Min Max

Min Max

Min

Max

EXTAL cycle time?
¢ With PLL disabled
e With PLL enabled

ETc

15.15ns

15.15ns | 273.1 ps

12.50 ns

12.50 ns | 273.1 ps

10.00 ns
10.00 ns

273.1ps

CLKOUT change from
EXTAL fall with PLL
disabled

43 ns 11

Ons

43 ns 11

Ons

43 ns

11.0ns

CLKOUT rising edge from
EXTAL rising edge with
PLL enabled (MF =1,

PDF = 1, Ef > 15 MHz)%°

CLKOUT falling edge from
EXTAL rising edge with
PLL enabled (MF =2 or 4,
PDEF = 1, Ef > 15 MHz)?

CLKOUT falling edge from
EXTAL falling edge with
PLL enabled (MF <4,
PDF=#1,

Ef/PDF > 15 MHz)*

0.0ns 1.8ns

00ns 1.8 ns

0.0ns 1.8 ns

0.0ns 1

8ns

0.0ns 1.8 ns

0.0ns 1.8 ns

0.0ns

0.0ns

0.0ns

1.8ns

1.8ns

1.8ns

Instruction cycle
time = ICYC = TC4
(see Table 2-4)
(46.7%—-53.3% duty cycle)
e With PLL disabled
¢ With PLL enabled

Ieve

30.3ns

(e ]

15.15ns | 8.53 us

25.0ns

oo

12.50ns | 8.53 us

20.0ns
10.00 ns

8.53 us

Notes:

Measured at 50% of the input transition

The maximum value for PLL enabled is given for minimum Vg and maximum MF.
Periodically sampled and not 100% tested

The skew is not guaranteed for any other MF value.
The indicated duty cycle is for the specified maximum frequency for which a part is rated. The
minimum clock high or low time required for correction operation, however, remains the same at
lower operating frequencies; therefore, when a lower clock frequency is used, the signal symmetry
may vary from the specified duty cycle as long as the minimum high time and low time requirements

are met.

1
2
3
4. The maximum value for PLL enabled is given for minimum Vg and maximum DF.
5
6

Preliminary Information
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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 30 200 MHz
when PLL enabled
(MF x E;x 2/PDF)
PLL external
capacitor (PCAP
pin to \;g:cp)
(Cpcarp
*@MF<4 (MF x 425) ~ | (MF x 590) — | (MF x 425) — | (MF x 590) — | (MF x 425) - |(MF x590)—| pF
125 175 125 175 125 175
s @MF>4 MFx520 | MFx920 | MFx520 | MFx920 | MFx520 | MFx920 | pF
Note:  Cpcapis the value of the PLL capacitor {connected between the PCAP pin and Vcp). The recommended
value in pF for Cpcap can be computed from one of the following equations:
(680 x MF) — 120, for MF < 3, or
1100 x MF, for MF 2 3.

Preliminary Information
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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 Timing6

66 MHz 80 MHz 100 MHz
No. Characteristics Expression Unit
Min | Max | Min | Max | Min | Max

8 |Delay from RESET — — | 260 | — | 260| — | 260 | ns
assertion to all pins at
reset value®

9 |Required RESET
duration*

* Power on, external 50 x ET¢ 7600 | — 16250 — |5000| — | ns
clock generator,
PLL disabled

* Power on, external 1000 x ET 15.2 — 125 | — 10.0 | — us
clock generator,
PLL enabled

* Power on, internal 75000 x ET 1.14 —_ 1.0 — 0.75 —_ ms
oscillator

* During STOP, 75000 x ET 1.14 —_ 1.0 — | 075 | — | ms
XTAL disabled
(PCTL Bit 16 = 0)

¢ During STOP, 25xT¢ 38.0 — | 313 | — [ 250 | — | ns
XTAL enabled
(PCTLBit16=1)

* During normal 25xT¢ 38.0 — | 313 | — [ 250 — | ns
operation

10 |Delay from
asynchronous RESET
deassertion to first
external address
output (internal reset

deassertion)®

¢ Minimum 66 MHz:
3.25xTc +2.0 51.0 | — — — — — | ns
80 MHz:
3.25xTc+20 — — 426 — — — ns
100 MHz:
3.25xTec+20 — — — — 345 — ns

¢ Maximum 66 MHz:
20.25 T+ 11.0 — | 3180 — — —_— — ns
80 MHz:
20.25 T + 9.95 — —_— — 2631 — — ns
100 MHz:
20.25T¢ +7.50 — — — — — 12115| ns

Preliminary Information
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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

11 |Synchronous reset
setup time from RESET
deassertion to
CLKOUT Transition 1
* Minimum 9.0 — 74 — 5.9 — | ns
* Maximum Tc — | 152 | — [125| — | 100 | ns

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

* Minimum 3.25xTc+1.0 500 | — | 416 | — [335| — | ns

¢ Maximum 20.25Tc+5.0 — 3120 — [2581| — [2075| ns

13 |Mode select setup time 300 — 30| — [300| — | ns

14 [Mode select hold time 0.0 — 0.0 — 0.0 — ns

15 [Minimum edge- 100 — [ 825 | — 6.6 — | ns
triggered interrupt
request assertion width

16 |Minimum edge- 100 | — | 825 | — 6.6 — | ns
triggered interrupt
request deassertion
width

17 |Delay from IRQA,
IRQB, IRQC, IRQD,
NMI assertion to
external memory
access address out
valid
* Caused by first 425 xTc+2.0 660 | — |551 | — | 45| — | ns
interrupt
instruction fetch
* Caused by first 725xTe+20 1120 — | 926 | — | 745 | — | ns
interrupt
instruction
execution

Preliminary Information
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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
18 |Delay from IRQA, 10 x T+ 5.0 1570 — 1300 — 1050 — | nms
IRQB, IRQC, IRQD,
NMI assertion to
general-purpose
transfer output valid
caused by first
interrupt instruction
execution
19 |Delay from address 66 MHz®:
output valid caused by [3.75 xTc + WSxTc-| — ns
first interrupt 14
instruction execute to |80 MHz5:
interrupt request 3.75xTc + WS x T - — ns
deassertion for level 12.4
sensitive fast 100 MHZ®:
interrupts! 3.75xTe + WS X T - — ns
10.94
20 |Delay from RD 66 MHz®:
assertion to interrupt (325 xTc+ WSxTe-| — ns
request deassertion for |14
level sensitive fast 80 MHz5:
interrupts1 325 xTc+WSX T - —_ ns
12.4
100 MHz®:
3.25XTc+WSXTc~ — ns
10.94
Preliminary Information
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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
interrupts!
* DRAM forall WS |66 MHz3:
(WS +35)xT--14 — ns
80 MHZ®:
(WS +35)xT--124 — ns
100 MHz%:
(WS +3.5) x T -10.94 — ns
* SRAMWS =1 66 MHz®:
(WS +35)xT--14 — ns
80 MHz5:
(WS +35)xT--124 — ns
100 MHz%:
(WS +3.5)xTc-10.94 — ns
* SRAMWS=2,3 |66 MHZz%:
(WS +3)xTc-14 — ns
80 MHz5:
(WS +3)xTc-12.4 — ns
100 MHZ3;
(WS +3) x T -10.94 — ns
e SRAMWS >4 66 MHZz2;
(WS +25)xTc--14 — ns
80 MHz%:
(WS +25)xTc--124 — ns
100 MH2%:
(WS +2.5) x Tc - 10.94 — ns
22 |Synchronous interrupt 9.0 Tc 7.4 Tc 59 Tc | ns
setup time from IRQA,
IRQB, IRQC, IRQD,
NMI assertion to the
CLKOUT Transition 2

Preliminary Information
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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 | Max

Unit

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 Te+ 1.0
24.75x Tc + 5.0

141.0
380.0

116.6

314.4

93.5
252.5

ns
ns

24

Duration for IRQA
assertion to recover
from Stop state

9.0

7.4

59

ns

25

Delay from IRQA
assertion to fetch of
first instruction (when
exiting Stop)* 3
* PLL is not active
during Stop (PCTL
Bit 17 = 0) and Stop
delay is enabled
(OMR Bit 6 = 0)
® PLL is not active
during Stop (PCTL
Bit 17 = 0) and
Stop delay is not
enabled
(OMR Bit 6 =1)
* PLL is active
during Stop (PCTL
Bit 17 = 1) (Implies
No Stop Delay)

PLC x ETc x PDF +
(128 K - PLC/2) x T¢:

PLC x ETc x PDF +
(23.75+0.5) x T

(8.2520.5) xT¢

2.0

352.3
ns

117.4 | 132.6

1.6

290.6
ns

96.9

17.0

15.4

109.4

1.3 13.6

232.5
ns

12.3

775 | 875

Preliminary Information
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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

26 | Duration of level
sensitive IRQA
assertion to ensure
interrupt service (when
exiting Stop)? 3
¢ PLL is not active PLCxET-xPDF + | 64.1 — 17.0 — 13.6 — | ms
during Stop (PCTL | (128K - PLC/2) x T¢
Bit 17 = 0) and Stop
delay is enabled
(OMR Bit 6 = 0)
¢ PLL is not active PLCXETcxPDF+ | 621 | — | 154 | — | 123 | — | ms
during Stop (PCTL (205£0.5) x T
Bit 17 = 0) and Stop
delay is not
enabled
(OMR Bit6 =1)
¢ PLL is active 55 xT¢ 84 | — | 688 | — | 550 — ns
during Stop (PCTL
Bit 17 = 1) (implies
no Stop delay)

27 |Interrupt Requests
Rate
¢ HIO08, ESSI, 5CI, 12T¢ — |1818| — [1500) — |[120.0| ns
Timer
* DMA 8T¢ — (1212 — |1000| — | 800 | ns
* IRQ, NMI (edge 8Tc — |1212| — [1000| — | 800 | ns
trigger)
¢ IRQ, NMI (level 12T¢ — | 1818 — [1500| — |1200] ns
trigger)
28 | DMA Requests Rate
¢ Data read from 6Tc — |99 | — {750 | — | 600 | ns
HI08, ESSI, SCI
¢ Data write to 7Tc — | 1061} — 87.5 — 700 | ns
HI08, ESSI, 5CI
¢ Timer 2T — | 303 — | 250 | — 200 | ns
¢ IRQ, NMI (edge 3T¢ — | 45| — | 375 | — | 300 | ns
trigger)

Preliminary Information
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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
29 |Delay from IRQA, 425xT-+2.0 66.0 — 55.1 — 440 — ns
IRQB, IRQC, IRQD,
NMI assertion to

external memory
(DMA source) access
address out valid

Notes: 1. When using fast interrupts and IRQA, IRQB, IRQC, and IRQD are defined as level-sensitive, 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 interrupts. Long interrupts are
recommended when using Level-sensitive mode.

2. This timing depends on several settings:

For PLL disable, using internal oscillator (PLL Control Register (PCTL) Bit 16 = 0) and oscillator
disabled during Stop (PCTL Bit 17 = 0), a stabilization delay is required 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, it is not recommended and these specifications
do not guarantee timings for that case.

For PLL disable, using internal oscillator (PCTL Bit 16 = 0) and oscillator enabled during Stop (PCTL
Bit 17=1), no stabilization delay is required and recovery time will be minimal (OMR Bit 6 setting is
ignored).

For PLL disable, using external clock (PCTL Bit 16 = 1), no stabilization delay is required and recovery
time will be defined by the PCTL Bit 17 and OMR Bit 6 settings.

For PLL enable, if PCTL Bit 17 is 0, the PLL is shutdown during Stop. Recovering from Stop requires
the PLL to get locked. The PLL lock procedure duration, PLL Lock Cycles (PLC), may be in the range of
0 to 1000 cycles. This procedure occurs in parallel with the stop delay counter, and stop recovery will
end when the last of these two events occurs. The stop delay counter completes count or PLL lock
procedure completion.

PLC value for PLL disable is 0.

The maximum value for ET¢ is 4096 (maximum MF) divided by the desired internal frequency (i.e., for
66 MHz it is 4096/66 MHz = 62 ps). During the stabilization period, Tc, Ty and T will not be constant,
and their width may vary, so timing may vary as weil,

3. Periodically sampled and not 100% tested

Preliminary Information
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

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

No.

66 MHz 80 MHz 100 MHz
Characteristics Expression Unit

Min | Max | Min | Max | Min | Max

@O

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

For internal oscillator, RESET duration is measured during the time in which RESET is asserted and
Ve is valid. The specified timing reflects the crystal oscillator stabilization time after power-up. This
numbser 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” conditions (as specified 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 shortest possible duration.
If PLL does not lose lock

Ve =33V103V; Tj=-40°C to +100°C, C;, = 50 pF
WS = number of wait states (measured in clock cycles, number of T¢)
Use expression to compute maximum value.

ViH

RESET

G —
All Pins >>>>>>>>>> > Reset Value

—— e

AO-A17 N First Fetch

AAD460

[N

Figure 2-3 Reset Timing

CLKOUT ;/_\J U
e Y
®

AO-A17 { ><

Figure 2-4 Synchronous Reset Timing

A

Yy
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing
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Figure 2-7 Synchronous Interrupt from Wait State Timing
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Figure 2-8 Operating Mode Select Timing
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Figure 2-9 Recovery from Stop State Using IRQA
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Specifications

Reset, Stop, Mode Select, and Interrupt Timing

IRQA N
A0-A17

First IRGA Interrupt
Instruction Fetch

AA0467

Figure 2-10 Recovery from Stop State Using IRQA Interrupt Service
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Figure 2-11 External Memory Access (DMA Source) Timing
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Specifications

External Memory Interface (Port A)

EXTERNAL MEMORY INTERFACE (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| — | ms
and AA assertion [1<WS<3]
pulse width (WS+2)xTc-4.0 869 | — |710| — 50| — | ns
[4<WS<7]
(WS+3)xTc—-4.0 162.7| — |1335) — |1060} — | ns
[WS 28]

101 |Address and AA tas |66 MHz:
valid to WR 0.25xTc~3.7 01| — | — | —| —| — | ns
assertion [WS =1]
80 MHz:
0.25xTc-3.0 — | —j01] — | — | — {ms
[WS=1]
100 MHz:
0.25xT--2.4 - -] =] —101|] — | ms
WS =1]

All frequencies:
0.75xTc-4.0 74 | — | 54!t — | 35| — | ns
[2<WS<3]
125xTc—-4.0 149 — |116| — | 85 | — | ms
[WS>4]

102 |WR assertion twp (1.5xTc-45 182 | — | 143 — [105 | — ns
pulse width [WS=1]
WS xTc~-4.0 263 | — 210} — | 160 | — ns
[2<WS<3]
(WS -05)xTc-4.0 90| — 1398 — 310 — ns
[WS>4]
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Specifications

External Memory Interface (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

WR deassertion
to address not
valid

103

twr

66 MHz:
0.25xTc-3.8
[1<WS<3]
80 MHz:
0.25xTc-3.0
[1<WS<3]
100 MHz:
025xTc-2.4
[1<WS<3]
All frequencies:
1.25xTe-4.0
[4<WS<7]
225 xT-—-4.0
[WS >8]

0.1

14.9

30.1

0.1

11.6

241

ns

0.1 ns

8.5 ns

18.5

104 | Address and AA
valid to input

data valid

taas tac

66 MHz:

(WS +0.75) x Tc-11.0
[WS2>1]

80 MHz:

(WS +0.75)x Tc-9.5
[WS=>1]

100 MHz:

(WS +0.75) x Tc- 8.0
[WS21]

15.5

12.4

95 | ns

RD assertion to
input data valid

105

tor

66 MHz:

(WS +0.25) x Tc—11.0
[WS2>1]

80 MHz:

(WS +0.25) x T¢—9.5
[WS=1]

100 MHz:

(WS +0.25) x Tc - 8.0
[WS21]

7.9

6.1

45

RD deassertion
to data not valid
(data hold time)

106

0.0

0.0

0.0

107 | Address valid to

WR deassertion

taw

(WS + 0.75) x T - 4.0
[WS 1]

22.5

17.9

13.5
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Specifications

External Memory Interface (Port A)

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

Characteristics

Symbol

Expression’

66 MHz

80 MHz

100 MHz

Min | Max

Min | Max

Min

Max

Unit

108 |Data valid to WR
deassertion (data

setup time)

tps (tow)

66 MHz:

(WS5-0.25) xT-39
[WS2>1]

80 MHz:
(WS-025)xTc-33
[WS2>1]

100 MHz:
(WS-025)xTc-275
[WS=>1]

7.5

6.1

48

ns

ns

109 [Data lild time
from WR

deassertion

tpu

66 MHz:
0.25xTc-3.7
[1<WS<3]
80 MHz:
0.25xTc-3.0
[1<WS<3]
100 MHz:
0.25xT--2.4
[1<WS<3]
All frequencies:
125xTc-3.8
[4<WS<7]
225xT--3.8
[WS 28]

0.1

15.2

30.4

0.1

11.8

243

0.1

8.7

18.7

ns

ns

ns

ns

WR assertion to
data active

110

0.75 x Te—3.7
[WS = 1]

025 x Tc—3.7
[2<WS<3]
~0.25%Tc—-3.7
[WS>4]

77

0.1

57

—0.6

—6.8

3.8

ns

ns

111 |WR deassertion
to data high

impedance

0.25xTc+0.2
[1<WS<3]
1.25xTe+0.2
[4<WS<7]
225xTe+0.2
[WS 2> 8]

4.0

19.1

34.3

33

15.8

28.3

2.7

12.7

227

ns

ns

ns

112 |Previous RD
deassertion to
data active

(write)

1.25x Te— 4.0
[1<WS<3]
2.25x Te - 4.0
[4<WS<7]
3.25 x Te— 4.0
[WS >8]

14.9

30.1

45.2

11.6

241

36.6

8.5

18.5

285

ns

ns

ns
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Specifications

External Memory Interface (Port A)

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

B b3L7248 0165753 373 WA

66 MHz 80 MHz 100 MHz
No.| Characteristics | Symbol Expression! Unit
Min | Max | Min | Max | Min | Max
113 |RD deassertion 0.75x Tc-4.0 74 | — | 54| — | 35| — | ns
time [1<WS<3]
1.75xTc-4.0 25| — | 179} — |[135| — | ns
[4<WS<7]
2.75xTc—4.0 377 — | 304 — (235]| — | ns
[WS2>8]
114 |WR deassertion 05xTc~-3.5 41 | — | 28 | — | 15| — | ns
time [WS=1]
Tc-3.5 117 — {90 | — | 65| — | ns
[2<WS<3]
25xTc-35 344 | — | 278 — (215 — | ns
[4<WS<7]
35xTc-35 495 | — | 403 | — 315 — | ns
[WS 28]
115 |Address valid to 05xT-~-4 35| — | 23| — | 10| — | ns
RD assertion
116 |RD assertion (WS +0.25) x T--3.8 51| — (118 — | 87 | — | ns
pulse width
117 |RD deassertion 0.25xTc-3.0 07 | — |01 { — [00| — | ns
to address not [1<WS<3]
valid 125xTc-3.0 159, — | 126 — | 95 | — | ns
[4<WS<7]
225 xTc-3.0 310 | — | 251 | — |195| — | ns
[WS 28]
Notes: 1. WS is the number of wait states specified in the BCR.
2. VCC =33Vx03 V,' T] =—-40°C to +100 °C, CL =50 pF
Preliminary Information
2-24 DSP56302A Technical Data Sheet MOTOROLA



Specifications

External Memory Interface (Port A)
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Specifications
External Memory Interface (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 DRAM.
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 operation at 100 MHz, running the chip at a slightly lower frequency (e.g.,
95 MHz), using faster DRAM (if it becomes available), and control factors such as
capacitive and resistive load to improve overall system performance.

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

Chip Frequency
100 120 (MHz)

3 Wait States

I:I 4 Wait States AAD4T2
Figure 2-14 DRAM Page Mode Wait States Selection Guide
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Specifications

External Memory Interface (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
131 |Page mode cycle time tpe 125 x T 62.5 — 41.7 — ns
132 |CAS assertion to data valid tcac  |Tc—=-75 — 42.5 — 25.8 ns
(read)
133 |Column address valid to taa 15xTc-75 — 67.5 — 42.5 ns
data valid (read)
134 |CAS deassertion to data not torr 0.0 — 0.0 — ns
valid (read hold time)
135 |Last CAS assertion to RAS tpggy |0.75xTc--4.0 | 335 — 21.0 — ns
deassertion
136 |PreviousCASdeassertionto | tgucp |2xTc—-4.0 96.0 — 62.7 — ns
RAS deassertion
137 | CAS assertion pulse width tcas [0.75xTc--4.0 | 335 — 21.0 — ns
138 |Last CAS deassertion to tcrp
RAS deassertion?
¢ BRWJ[1:0] = 00 1.75xTc-60 | 815 — 52.3 — ns
¢ BRW[1:0] =01 325xTc~60 | 1565 | — | 1022 | — ns
e BRWI[1:0] = 10 425xT-—-60 | 2065 | — | 1355 | — ns
* BRW[1:0] =11 6.25xT--6.0 | 3065 | — | 2021 | — ns
139 [CAS deassertion pulse tcp 0.5xT--4.0 21.0 — 12.7 — ns
width
140 |Column address valid to tasc |05 xTc—-40 21.0 — 127 — ns
CAS assertion
141 |CAS assertion to column tcap  |0.75xT--4.0 | 335 — 21.0 — ns
address not valid
142 |Last column address valid trar  |2xTe-40 96.0 — 62.7 — ns
to RAS deassertion
143 |WR deassertion to CAS tRes  |075%xTe-38 | 337 | — | 212 | — ns
assertion
144 |CAS deassertion to WR tpey |025xTc-37 | 88 — 4.6 — ns
assertion
145 |CAS assertion to WR twen |05 xTc—4.2 208 | — | 125 | — ns
deassertion
146 | WR assertion pulse width twp |1.5XxTc-45 705 | — | 455 | — ns
147 |Last WR assertion to RAS trwr, |1.75xTc—-43 | 832 | — | 540 | — ns
deassertion
Preliminary Information
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Specifications

External Memory Interface (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

149 | Data valid to CAS assertion tps 025xT--4.0 8.5 — 4.3 — ns
(Write)

150 | CAS assertion to data not tpH 0.75xTc-40 | 335 — 21.0 — ns
valid (write)

151 |WR assertion to CAS twes  |Tc—4.3 457 | — | 290 | — ns
assertion

152 |Last RD assertion to RAS trog [1.5xTc-4.0 71.0 — 46.0 — ns
deassertion

153 |RD assertion to data valid tga |Tc-75 — | 425 | — | 258 | ns

154 |RD deassertion to data not tcz 0.0 — 0.0 — ns
valid 3

155 |WR assertion to data active 075xTc-03 | 372 | — | 247 | — ns

156 | WR deassertion to data high 0.25 x T — | 125 | — 8.3 ns
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. All the timings are calculated for the worst case. Some of the timings are better for specific cases (e.g.,
tpc equals 2 x Tc- for read-after-read or write-after-write sequences).
4. BRWIJ1:0] (DRAM control register bits) defines the number of wait states that should be inserted in
each DRAM out-of-page access.
5. RD deassertion will always occur after CAS deassertion; therefore, the restricted timing is topp and not
tcz.
6. Reduced DSP clock speed allows use of Page Mode DRAM with one wait state (see Figure 2-14).
Preliminary Information
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Specifications

External Memory Interface (Port A)

Table 2-10 DRAM Page Mode Timings, Two Wait States! %37

66 MHz 80 MHz
No. Characteristics Symbol Expression Unit
Min | Max | Min | Max
131 |Page mode cycle time tpc 2.75xT¢ 417 | — | 344 | — ns
132 |CAS assertion to data valid | tcac |66 MHz:
(read) 15XTc-75 — | 152 | — — ns
80 MHz:
1.5xT--6.5 — — — | 123 | ns
133 |Column address valid to tas |66 MHz:
data valid (read) 25xT--75 — | 304 — — ns
80 MHz:
25xTc-6.5 — — — | 248 | ns
134 |CASdeassertiontodatanot | topp 0.0 — 0.0 — ns
valid (read hold time)
135 [Last CAS assertion to RAS trsy ({175 xTe—-4.0 25 | — | 179 | — ns
deassertion
136 |Previous CAS deassertion tracp (325 x Tc—4.0 452 | — | 366 | — ns
to RAS deassertion
137 |CAS assertion pulse width tcas  |1.5xTe-4.0 187 | — | 148§ — ns
138 |Last CAS deassertion to terp
RAS deassertion’
* BRW[1:0] =00 20xTc-6.0 2440 — | 190 | — ns
¢ BRW[1:0] =01 35xTc-6.0 472 | — | 378 | — ns
¢ BRWI[1:0] = 10 45xTc—-6.0 624 | — | 503 — ns
* BRWJ[1:0] =11 65xT--6.0 928 | — | 753 | — ns
139 |CAS deassertion pulse tcp 1.25x T~ 4.0 149 | — | 116 | — ns
width
140 |Column address valid to tasc |Tc—40 112 | — 8.5 — ns
CAS assertion
141 |CAS assertion to column teany  |1.75%XTc—-4.0 25 — | 179 | — ns
address not valid
142 |Last column address valid trar 13X Tc—40 415 | — | 335 | — ns
to RAS deassertion
143 |WR deassertion to CAS tres  |1.25X Tc—3.8 151 | — | 118 | — ns
assertion
144 |CAS deassertion to WR ten |05 X Te=37 39 | — | 26 | — ns
assertion
145 |CAS assertion to WR twen |15 xTe—42 185 | — | 146 | — ns
deassertion
146 |WR assertion pulse width twp |25 xTc—45 334 | — | 268 | — ns
Preliminary Information
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Specifications

External Memory Interface (Port A)

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

66 MHz 80 MH:z
No. Characteristics Symbol Expression Unit
Min | Max | Min | Max
147 |Last WR assertion to RAS trwr 275X Te—4.3 374 | — | 301 | — ns
deassertion
148 |WR assertion to CAS tewr  [25%Te-4.3 336 | — | 270 | — ns
deassertion
149 |Data valid to CAS assertion tps |66 MHz:
(write) 025xTc--3.7 0.1 — — — ns
80 MHz:
0.25x T~ 3.0 — — 0.1 — ns
150 |CAS assertion to data not tpH 1.75x T~ 4.0 25 | — 179 | — ns
valid (write)
151 |WR assertion to CAS twes  |Tc—4.3 109 | — | 82 | — | ns
assertion
152 |Last RD assertion to RAS trog |2.5xTc-4.0 33.9 — {273 — ns
deassertion
153 |RD assertion to data valid tca |66 MHz:
175xTc-75 — | 190 | — — ns
80 MHz:
1.75x T~ 6.5 — — — | 154 | ns
154 |RD deassertion to data not taz 00 | — | 00 | — ns
valid®
155 |WR assertion to data active 0.75xTc-0.3 1| — | 91| — | ns
156 |WR deassertion to data 0.25x T¢ — [ 38| — | 31 | 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 DSP56302A.

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. BRWI[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
tgz.

7. There are no DRAMs fast enough to meet the specifications for two wait state Page mode @ 100MHz
(see Figure 2-14).
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Specifications
External Memory Interface (Port A)

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

66 MHz | 80 MHz | 100 MHz
No. Characteristics Symbol | Expression Unit
Min | Max | Min | Max | Min | Max
131 | Page mode cycle time tpc  [3.53xT¢ 530 — |438} — |350| — | ns
132 |CAS assertion to data valid tcac |66 MHz:
(read) 2xTe-75 — 128 — | — | — | — | ns
80 MHz:
2xTc-65 — | — ] — 185 — | — | ns
100 MHz:
2XTc-5.7 — | — | — | — ] — |143] ns
133 |Column address valid to data taa |66 MHz:
valid (read) 3xTc-75 — 379 — | — | — | — | ns
80 MHz:
3xTc—-65 — | — | — 1310 — | — | ns
100 MHz:
3xTc-5.7 — | ==} —=1—|243]| ns
134 |CAS deassertion to data not toFF 00| —|00| — 00| — | ms
valid (read hold time)
135 |Last CAS assertion to RAS trsp [25%xTc-40 (339 — (273} — |210| — | ns
deassertion
136 | Previous CAS deassertion to tracp [45%xTe—-40 |642) — 1523| — [410| — | ns
RAS deassertion
137 | CAS assertion pulse width tcas [2xTc-4.0 263 — 210 — |160| — | ns
138 |Last CAS deassertion to RAS terp
deassertion’
* BRW{1:0] =00 225xTc-60 |282| — |222| — {165 — | ns
* BRW[1:0] =01 375xTc--60 |510| — |409; — |315| — | ns
e BRWJ[1:0] = 10 475xTc-60 | 662 — |534| — |415| — | ns
* BRW[1:0] =11 6.75xT--6.0 |966| — |784| — |615| — | ns
139 [CAS deassertion pulse width tcp [15xTc—40 |187| — |148| — (110} — | ns
140 |Column address valid to CAS | tagc [T¢—4.0 112 — | 85| — | 60| — | ns
assertion
141 {CAS assertion to column teayg [29xTe-40 339 — (273 — |21.0| — | ns
address not valid
142 |Last column address valid to trar, (4% Te-4.0 566 | — 460 — |36.0| — | ns
RAS deassertion
143 |WR deassertion to CAS tes  [1.25xTc-38 |51 — |118| — | 87 | — | ns
assertion
144 |CAS deassertion to WR tey |075%Te-37 |77 | — | 57| — | 38| — | ns
assertion
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Specifications

External Memory Interface (Port A)

Table 2-11 DRAM Page Mode Timings, Three Wait Statesl 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 [225xTc-42 {299 — |239| — |183| — | ns
deassertion
146 |WR assertion pulse width twp [35xTc—-45 |[485| — [393| — |305{ — | ns
147 |Last WR assertion to RAS tewr |375xTc—-43 525 — (426] — [332| — | ns
deassertion
148 |WR assertion to CAS tewr, [325xTc-43 (449] — [|363| — |282| — | ns
deassertion
149 |Data valid to CAS assertion tps  [0.5xTe-4.0 36 | — |23 — | 10| — | ns
(write)
150 |CAS assertion to data not tpg [25xTe-40 [339| — (273 — [210] — | ns
valid (write)
151 |WR assertion to CAS assertion twes (1.25xT--43 |146| — |113| — | 82| — | ns
152 |Last RD assertion to RAS trog (35xTc-40 |[490| — [398| — [31.0| — | ns
deassertion
153 |RD assertion to data valid tca |66 MHz:
25xTc-75 —(304| — | — | — | — | ns
80 MHz:
25xTe-65 — 1 — | — |248| — | — | ns
100 MHz:
25xT--5.7 — | — | — | =1 —=1193]| ns
154 |RD deassertion to data not taz 00| — |00 — |00| — | ns
valid®
155 [WR assertion to data active 075xT¢c~03 [111| — [ 91| — |72 | — | ms
156 |WR deassertion to data high 0.25x T — | 38| — |31 — | 25| ns
impedance

Notes:

The refresh period is specified in the DCR.

tpc equals 4 x Tc for read-after-read or write-after-write sequences).

5. BRWI1:0] (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 {opp and not

tgz

The number of wait states for Page mode access is specified in the DCR.

1

2.

3. The asynchronous delays specified in the expressions are valid for DSP56302A.
4. All the timings are calculated for the worst case. Some of the timings are better for specific cases {e.g.,
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Specifications

External Memory Interface (Port A)

Table 2-12 DRAM Page Mode Timings, Four Wait States! %3

66 MHz 80 MHz | 100 MH:z
No. Characteristics Symbol| Expression Unit
Min | Max | Min | Max | Min | Max
131 |Page mode cycle time tpc (45 xTe 682| — |563| — (450| — | ns
132 {CAS assertion to data valid | tcac |66 MHz:
(read) 275xTc-75 — |3M42| — | — | — | — | ns
80 MHz:
275xTe-65 — | — | — 1279 — | — | ns
100 MHz:
275xTc-57 — | — | = | =1 — 1218} ns
133 |Column address valid to tan |66 MHz:
data valid (read) 375xTc-75 — 1493 — | — | — | — | ns
80 MHz:
3.75xTc-6.5 — | — | — |404| — | — | ms
100 MHz:
3.75xTc~57 — | -] = | = — 1318 ns
134 |CASdeassertiontodatanot| topg 00| — |00 — | 00| — | ns
valid (read hold time)
135 |Last CAS assertion to RAS | tggy [3.5xTc-4.0 490 — (398 — [310| — | ns
deassertion
136 |Previous CAS deassertion | tgycp {6 X Tc—4.0 869 — [710| — [56.0}f — | ns
to RAS deassertion
137 |CAS assertion pulse width | tcag |25 xTe—-4.0 339 — (273 — [21.0] — | ns
138 |Last CAS deassertion to tcrp
RAS deassertion®
¢ BRW[1:0] =00 275xTc-60 |358| — |284| — |215| — | ns
* BRW[1:0] = 01 425xT--60 |586| — |472} — |365| — | ns
* BRW[1:0] =10 525xT¢c-60 |738| — |597| — |465| — | ns
* BRW[1:0] =11 625xT--60 |890| — |722| — |565| — | mns
139 |CAS deassertion pulse tcp [2xTc-4.0 263 — (210 — 1160 — | ns
width
140 |Column address valid to tasc |Tc—40 112 — |85} — {60 ] — | ns
CAS assertion
141 {CAS assertion to column tcan |35 %xTc—-40 490 — 1398 — |310| — | ns
address not valid
142 |Last column address valid | tgar, |9 XTc-40 718| — |585| — (460} — | ns
to RAS deassertion
143 |WR deassertion to CAS tres [125xTc-38 |[151| — |118| — | 87 | — | ms
assertion
144 |CAS deassertion to WR tpey |1.26%xTe-37 (1562| — |119| — | 88| — | ns
assertion
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External Memory Interface (Port A)

Table 2-12 DRAM Page Mode Timings, Four 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 tweyg [325xTc-42 (450 — [364| — (283 — | ns
deassertion
146 |WR assertion pulse width twp |[45xTc-45 |[637| — |51.8| — [405| — | ns
147 |Last WR assertion to RAS tpwr, |475xTc-43 [677| — [551f — |432| — | ns
deassertion
148 |WR assertion to CAS tewr [375xTc-43 |525| — |426| — [332] — | ns
deassertion
149 [Datavalid to CAS assertion | tpg [0.5xTc—4.0 36 | — | 23| — |10 ] — | ns
(write)
150 |CAS assertion to data not tog [35%xT--4.0 490 — 1398 — |310| — | ns
valid (write)
151 |WR assertion to CAS twes [125xTc—43 [146| — |113| — [ 82| — | ns
assertion
152 |Last RD assertion to RAS tpon (45xTc-40 |642| — |523| — |41.0| — | ns
deassertion
153 |RD assertion to data valid tca |66 MHz:
325X Tc-75 — |47 — | — | — i — | ns
80 MHz:
3.25xTe—-6.5 — | — | —|[341| — | — | ns
100 MHz:
325xTc-57 | — | — | — | — | — | 268 ns
154 |RD deassertion to datanot | tgy 00} — 00| — [00| — | ns
valid®
155 |WR assertion to data active 075xTc-03 [111| — [ 91| — | 72| — | ns
156 |WR deassertion to data 0.25x T — | 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 DSP56302A.

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. BRWIJ1:0] (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 top and not

tgz-
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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
50 ' > (MHz)
40 66 80 100 120
. 4 Wait States 11 Wait States
. 8 Wait States 15 Wait States AA0475
Figure 2-17 DRAM Out-of-Page Wait States Selection Guide
Table 2-13 DRAM Out-of-Page and Refresh Timings, Four Wait States'’ 2
20 MHz* 30 MHz*
No. Characteristics® Symbol Expression Unit
Min | Max | Min | Max

157 |Random read or write tre 5xT¢ 250.0 — 166.7 — ns

cycle time
158 | RAS assertion to data trac 275xTec-75 — 130.0 — 84.2 ns

valid (read)
159 |CAS assertion to data tcac 1.25xTe-7.5 — 55.0 — 34.2 ns

valid (read)
160 | Column address valid to taa 1.5xTe-7.5 — 67.5 — 425 ns

data valid (read)
161 |CAS deassertion to data tore 0.0 — 0.0 - ns

not valid (read hold

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

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

162 |RAS deassertion to RAS trp 1.75xTc—4.0 | 83.5 — 54.3 — ns
assertion

163 |RAS assertion pulse tras 3.25xTc—-4.0 | 1585 — 104.3 — ns
width

164 |CAS assertion to RAS trsH 175xTc-4.0 | 835 — 54.3 — ns
deassertion

165 |RAS assertion to CAS tesH 2.75xTc—-4.0 | 1335 — 87.7 — ns
deassertion

166 |CAS assertion pulse tcas 125xT-—-40 | 585 — 37.7 — ns
width

167 |RAS assertion to CAS treD 15xTex2 73.0 77.0 | 480 52.0 ns
assertion

168 | RAS assertion to column tRAD 125 xTcx2 60.5 645 | 39.7 | 437 ns
address valid

169 |CAS deassertion to RAS tcrp 225xT--4.0 | 108.5 — 71.0 — ns
assertion

170 | CAS deassertion pulse tcp 1.75xTc-40 | 835 — 54.3 — ns
width

171 |Row address valid to tasr 1.75xTc—4.0 | 83.5 — 54.3 — ns
RAS assertion

172 |RAS assertion to row tRAH 1.25xTc—-40 | 585 — 37.7 — ns
address not valid

173 |Column address valid to tasc 0.25xT--4.0 8.5 — 4.3 — ns
CAS assertion

174 | CASassertion to column tcAH 1.75xTc-4.0 | 835 — 54.3 — ns
address not valid

175 |RAS assertion to column tAr 325xT-~-4.0 | 1585 — 104.3 — ns
address not valid

176 |Columnaddress valid to tRAL 2xTc—4.0 96.0 — 62.7 — ns
RAS deassertion

177 |WR deassertion to CAS trcs 1.5xTc-3.8 71.2 — 46.2 — ns
assertion

178 {CAS deassertion to WR tRCH 075xTc—-3.7 | 338 | — | 213 — ns
assertion

179 |RAS deassertion to WR tRRH 025xTc-3.7 | 88 — 4.6 — ns
assertion
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Table 2-13 DRAM Out-of-Page and Refresh Timings, Four Wait States!’ 2 (Continued)

20 MHz4 30 MHz*
No. Characteristics® Symbol Expression Unit
Min | Max | Min | Max
180 |CAS assertion to WR twen 1.5xTc-42 | 708 | — | 458 — ns
deassertion
181 |RAS assertion to WR twer 3xTc—-42 | 1458 | — | 958 — ns
deassertion
182 | WR assertion pulse twp 45xTc-45 | 2205 | — | 1455 | — ns
width
183 | WR assertion to RAS tRwL 475xTc--43 | 2332 — 154.0 — ns
deassertion
184 | WR assertion to CAS tewr 425xT--4.3 | 208.2 — 1374 — ns
deassertion
185 |Data valid to CAS tps 225xTc—-4.0 | 1085 — 71.0 — ns
assertion (write)
186 |CAS assertion to data toy 1.75xTc—-4.0 | 835 — 54.3 — ns
not valid (write)
187 |RAS assertion to data tpur 325xT-—-4.0 | 1585 — 104.3 — ns
not valid (write)
188 | WR assertion to CAS twcs 3xTc-43 | 1457 | — | 957 | — ns
assertion
189 | CAS assertion to RAS tcsr 0.5xTe-4.0 21.0 — 12.7 — ns
assertion (refresh)
190 |RAS deassertion to CAS trrc 125xT--4.0 | 585 — 37.7 — ns
assertion (refresh)
191 |RD assertion to RAS trRoH 45xT--4.0 | 2210 — 146.0 — ns
deassertion
192 |RD assertion to data tga 4xTc-75 — | 1925 | — | 1258 | ns
valid
193 |RD deassertion to data tz 0.0 — 0.0 — ns
not valid3
194 | WR assertion to data 0.75xTc-03 | 372 | — | 247 | — ns
active
195 |WR deassertion to data 0.25x 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 topp and not
4. Reciuced DSP clock speed allows use of DRAM out-of-page access with four wait states (see
Figure 2-17).
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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 write cycle | tgc  |9Xx T¢ 136.4| — (1125 — |900| — | ns
time
158 |RAS assertion to data valid | tgac |66 MHz:
(read) 475xTc-75 — 645 — | — | — | — | ns
80 MHz:
475 xTc—-6.5 — | — | — %29 — | — | ns
100 MHz:
475 xT-=57 —f — | — | — | — |41.8 ] ns
159 |CAS assertion to data valid | tcac |66 MHz:
(read) 225xTc-75 — | 266| — | — | — | — | ns
80 MHz:
225 xTe—-65 — | — | — {216 — | — | ns
100 MHz:
225xTc-5.7 — | — | — | — | — | 168 ]| ns
160 |Column address valid to tas |66 MHz:
data valid (read) 3xTec-7.5 — |400} — | — | — | — | ns
80 MHz:
3xTe-6.5 — | — | — {310} — | — | ns
100 MHz:
3xTe-57 — | =] — 1 — | — [243| ns
161 [CAS deassertion to datanot |  topg 00| — |00} — 00| — | ns
valid (read hold time)
162 |RAS deassertion to RAS tgp  |325xTc-40 |452| — |366| — |285| — | ns
assertion
163 |RAS assertion pulse width tras [5.75xTc-40 |831| — (679} — |535| — | ns
164 |CAS assertion to RAS tpsy |325%xTc—-40 |452| — [366| — |285| — | ns
deassertion
165 [RAS assertion to CAS tcsg (475 x Te—-4.0 680 — |554| — |435| — | ns
deassertion
166 |CAS assertion pulse width tcas |225xTc-40 |301| — (241 | — | 185 — | ns
167 |RAS assertion to CAS trep |25 x T2 3591399293 (333230270 ns
assertion
168 |RAS assertion to column trap  |1.75x T2 2451285 (1991239 1155[195| ns
address valid
169 |CAS deassertion to RAS tcrp [425xTc-40 |598 | — |491| — [385| — | ns
assertion
170 |CAS deassertion pulse tcp  [275%xTc-4.0 377 — [ 304 — |235| — | ns
width
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Table 2-14 DRAM Out-of-Page and Refresh Timings, Eight Wait States! 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 tasg 325 xTc-—-40 |452| — |366| — |285| — | ns
assertion
172 |RAS assertion to row tran (175 xTc-40 | 225 — (179 | — |135| — | ns
address not valid
173 |Column address valid to tasc [0.75xT--4.0 74 | — | 54| — |35} — | ns
CAS assertion
174 |CAS assertion to column tcay [3.25xT¢-4.0 452 | — (366 | — |285| — | ns
address not valid
175 |RAS assertion to column taAR  [3.75XT-40 81| — {679 — {535| — | ns
address not valid
176 | Column address valid to traL 14X Tc—-4.0 56.6 | — (460 — |36.0] — | ns
RAS deassertion
177 |WR deassertion to CAS tres [2xTc-3.8 265 — |212] — [162] — | ns
assertion
178 |CAS deassertion to WR® tpey |1.25xTe-37 152 — [119| — | 88 | — | ns
assertion
179 |RAS deassertion to WR> tRry |66 MHz:
assertion 025xTc-3.7 01| —| —| — | — 1] — | ns
80 MHz:
025xT--3.0 — | — 101} —| —]| — 1| ns
100 MHz:
025xT--24 — | — ] — ]| —101| — | ns
180 {CAS assertion to WR tweng [3xTc-42 213 — (333 — [258| — | ns
deassertion
181 |RAS assertion to WR twer 195 xTe—-4.2 791 — |646| — |508| — | ns
deassertion
182 |WR assertion pulse width twp |85xTc—-45 1243 — 11018 — |80.5| — | ns
183 |WR assertion to RAS trwr [8.75xTc-43 (1283 — {1051 — [832| — | ns
deassertion
184 |WR assertion to CAS tewr |775xTc-43 1131 — |926 | — |732| — | ns
deassertion
185 |Data valid to CAS assertion | tpg [475xT--40 |680| — |554| — |435| — | ns
(write)
186 |CAS assertion to data not tpp |325xTc-40 |452| — [366| — |285| — | ns
valid (write)
187 |RAS assertion to data not tpgr |[975xTc-40 (831 — |679| — [535| — | ns
valid (write)
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Table 2-14 DRAM Out-of-Page and Refresh Timings, Eight 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 |95 X Te—4.3 790| — |645| — |507| — | ns
assertion
189 |CAS assertion to RAS tesg (1.5 xTe—4.0 87| — | 148 — |110| — | ns
assertion (refresh)
190 [RAS deassertion to CAS tee [1.75xTe—-40 (225 — (179 — |135| — | ns
assertion (refresh)
191 |RD assertion to RAS tror |85 X Tc—-4.0 1248 — (1023 — |81.0| — | ns
deassertion
192 |RD assertion to data valid tca |66 MHz:
75xTc--75 — (1061 — | — | — | — | ns
80 MHz:
75xTc-65 — | -] — |873| — | — | ns
100 MHz:
7.5xTc-57 — | — | — | = — [693]| mns
193 |RD deassertion to data not tgz |00 00| — 00| —]00|] — | ns
valid*
194 |WR assertion to data active 0.75xTc-03 111 | — [ 91 | — |72 | — | ns
195 |WR deassertion to data 0.25x Tc — | 38| — |31} — |25 ns
high impedance
Notes: The number of wait states for out-of-page access is specified in the DCR,

1.

2. The refresh period is specified in the DCR.

3. The asynchronous delays specified in the expressions are valid for DSP56302A.

4. RD deassertion will always occur after CAS deassertion; therefore, the restricted timing is topg and not
tGZ.

5. Either tgey or trry Mmust be satisfied for read cycles.
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Table 2-15 DRAM Out-of-Page and Refresh Timings, Eleven 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 | tge  [12Xx T 181.8| — |[150.0| — |120.0f — | ns
time
158 |[RAS assertion to data valid | tgac |66 MHz:
(read) 6.25xTc-75 — |872| — | — | — | — | ns
80 MHz:
6.25xTe-6.5 — | — | — |716| — | — | ns
100 MHz:
6.25xTc—-5.7 — | — | — | — | — |568]| ns
159 |CAS assertion to data valid | tcac |66 MHz:
(read) 375xTc-7.5 — |93 — | — | — | — | ns
80 MHz:
3.75xTc—-6.5 — | — | — |404| — | — | ns
100 MHz:
3.75xTc-5.7 — | — ] — | =1 — 318 ns
160 |Column address valid to taa |66 MHz:
data valid (read) 45xTc-75 — 1607 — | — | — | — | ns
80 MHz:
45xTc-6.5 — | — | — |498| — | — | ns
100 MHz:
45%xT-~5.7 — | — | — | — | —1393]| ns
161 |CAS deassertion to datanot |  topg 00| — 00| — [00]| — | ns
valid (read hold time)
162 [RAS deassertion to RAS trp  [425XTc—-40 [604| — 491 | — [385| — | ns
assertion
163 |RAS assertion pulse width tras |7.75xTc-4.0 |[1134| — | 929 | — 1735| — | ns
164 |CAS assertion to RAS tsg [525xTc-40 |[755| — |616| — [485| — | ns
deassertion
165 |RAS assertion to CAS tcsy |625xTec-40 | 907 — | 741 — |585| — | ns
deassertion
166 |CAS assertion pulse width tcas |3.75xTc-40 |528| — [429| — |335| — | ns
167 |RAS assertion to CAS tRep [25% T2 35.9 (399 (2931333 |23.0|27.0| ns
assertion
168 |RAS assertion to column trap |1.75%xTct2 2451285199239 |155[195| ns
address valid
169 |CAS deassertion to RAS tcrp |975xTc-40 [831| — [679| — |535| — | ns
assertion
170 |CAS deassertion pulse tcp [425xTc~40 |[604| — |491| — [385| — | ns
width
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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
171 |Row address valid to RAS tasp [425xT-—-40 |604} — [491| — |385| — | ns
assertion
172 |RAS assertion to row trag |175%xTe—-40 225 — | 179 — |135| — | ns
address not valid
173 {Column address valid to tasc |0.75xTc—-4.0 74 { — | 54| — | 35| — | ns
CAS assertion
174 |CAS assertion to column tcan |9-25xTe-40 (755| — |6l6| — (485 — | ms
address not valid
175 |RAS assertion to column tap  |7.75xTc-40 |1134| — | 929 | — | 735} — | ns
address not valid
176 |Column address valid to trar, [6xTc—-4.0 89| — |710| — |50} — | ns
RAS deassertion
177 |WR deassertion to CAS tres 30X Te-3.8 4.7 — 337 — [262| — | ns
assertion
178 |CAS deassertion to WR® trey [175%xTc-37 [228| — |182] — [138| — | ns
assertion
179 |RAS deassertion to WR® trry |66 MHz:
assertion 0.25xTc=-3.7 01 | — | — | — | — | — | ns
80 MHz:
0.25xTc—-3.0 — | — |01 | —| — | — | ns
100 MHz:
0.25xT--2.4 — | -] —{ =101} — | ns
180 |CAS assertion to WR twen |5 xTc—-42 716 | — |583| — |458| — | ns
deassertion
181 |RAS assertion to WR twer |75xTc—42 (1094 — {896 | — [708| — | ns
deassertion
182 | WR assertion pulse width twp [11.5xTc-45 [169.7| — [1393| — |1105| — | ns
183 |WR assertion to RAS tgwr [11.75xTe-4.3 |173.7| — |1427| — [1132] — | ns
deassertion
184 |WR assertion to CAS tewr |1025xTe-4.3 {151.0| — [130.1| — |103.2| — | ns
deassertion
185 [Data valid to CAS assertion | tpg [5.75xT--40 |831]| — |679| — |535| — | ns
(write)
186 |CAS assertion to data not tpg [925xT-—-40 |755| — |6l6| — [485| — | ns
valid (write)
187 |RAS assertion to data not tppur |7.75%Tc-40 1134 — | 929 | — | 735| — | ns
valid (write)
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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 |65 %X Te—4.3 942 | — 1770 — | 607 | — | ns
assertion

189 |CAS assertion to RAS tecsg |15 xTe—-4.0 187 — |148| — [110| — | ns
assertion (refresh)

190 |RAS deassertion to CAS tree 275 xTe—-40 377 — |304] — |235| — | ns
assertion (refresh)

191 |RD assertion to RAS tpog [115xTc-40 |1702] — |[139.8| — |1110] — | ns
deassertion

192 [RD assertion to data valid tca |66 MHz:

10xTc=-7.5 — |140{ — | — | — | — | bs
80 MHz:
10x Te— 6.5 — | — | — |1185| — | — | ns
100 MHz:
10xTe-5.7 — | — | —{ — | — | 943 | ns
193 |RD deassertion to datanot | tgz 00| — (00| — | 00| — | ns
valid*
194 |WR assertion to data active 075xTc-03 111 | — |91 | — [ 72| — | ns
195 | WR deassertion to data 025x T — | 38| — |31 | — | 25| 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. The asynchronous delays specified in the expressions are valid for DSP56302A.
4. RD deassertion will always occur after CAS deassertion; therefore, the restricted timing is topg and not
tcz.

5.  Either tgcy or tgry must be satisfied for read cycles.
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Table 2-16 DRAM Out-of-Page and Refresh Timings, Fifteen Wait States!’

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 xT¢ 242.4| — |2000f — |160.0| — | ns
time
158 |RAS assertion to data valid trac |66 MHz:
(read) 825xT--75 | — (1175 — | — | — | — | ns
80 MHz:
825xTe-65 | — | — | — 966 — | — | ns
100 MHz:
825xT¢c-57 | — | — | — | — | — |768] ns
159 [CAS assertion to data valid tcac |66 MHz:
(read) 475xTc-75 | — (645| — | — | — | — | ns
80 MHz:
475xTe-65 | — | — | — |529| — | — | ns
100 MHz:
475xT¢-57 | — | — | — | — | — | 418 ns
160 |Column address valid todata| tys |66 MHz:
valid (read) 55X Te-75 — |78 — | — | — | — | ns
80 MHz:
55xTc-6.5 — | — | —|623| — | — | ns
100 MHz:
55 xTc-57 — | — ! — | — | — |493]| ms
161 |CAS deassertion to data not topr 0.0 00| — |00} — | 00| — | ns
valid (read hold time)
162 [RAS deassertion to RAS tp  [6-25XTc--40 {907 — |741| — [585| — | ns
assertion
163 |RAS assertion pulse width tras |975xTc-4.0 (1437 — 1179 — {935 — | ns
164 |CAS assertion to RAS trsy |[625xT-—-40 |907| — [741| — [585| — | ns
deassertion
165 |RAS assertion to CAS tesy 1825 xTe—-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 |35 xTex2 51.0 | 55.0 | 41.8 | 45.8 | 33.0 | 37.0 | ns
assertion
168 |RAS assertion to column trap 275 xTcx2 39.7 | 43.7 | 32.4 | 364 | 255|295 | ns
address valid
169 |CAS deassertion to RAS tcrp |775XT—-40 (1134 — | 929 | — |735| — | ns
assertion
170 {CAS deassertion pulse width tcp |6.25xTc—40 (907 | — [741] — |585| — | ns
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External Memory interface (Port A)

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

B 5367248 0LbL5?7b 9TO WA

66 MHz 80 MHz | 100 MHz
No. Characteristics’ Symbol | Expression Unit
Min | Max | Min | Max | Min | Max
171 |Row address valid to RAS tasg |6.25xT-—-40 |907) — [741) — |585| — | ns
assertion
172 |[RAS assertion to row address | tgay [|275xTc-4.0 |37.7| — |304} — [235| — | ns
not valid
173 |Column address valid to CAS | tpgc [|0.75xTc—-40 |74 | — [ 54 | — | 35| — | ns
assertion
174 |CAS assertion to column tcag (6.25xTc—-40 (907 — |741| — |585| — | ns
address not valid
175 [RAS assertion to column tap 1975 xT--4.0 (1437 — |1179| — [935| — | ns
address not valid
176 |Column address valid to RAS | tga; |7XTc—-4.0 1021 — (835 — |660| — | ns
deassertion
177 |WR deassertion to CAS tres  [5XxTc—-3.8 720 | — |58.7| — |462| — | ns
assertion
178 | CAS deassertion to WR® tgey |175%xTc-37 |228| — |182| — |138| — | ns
assertion
179 |RAS deassertion to WR® trryy |66 MHz:
assertion 025xTe-37 (01| — | — | — | — | — | ns
80 MHz:
025xTe-30 | — | — |0} | — | — | — | ns
100 MHz:
025xTc-24 | — | — | — | — |01 | — | ns
180 |CAS assertion to WR twen |6 X Te—4.2 86.7| — | 708 — |558| — | ns
deassertion
181 |RAS assertion to WR twer |9-5xTc—42 |139.7| — [1146] — |908| — | ns
deassertion
182 |WR assertion pulse width twp [155xTc-45 [2303| — [189.3| — |150.5| — | ns
183 |WR assertion to RAS trpwr  |15.75xT--4.3 (2343 — |192.6] — |1532| — | ns
deassertion
184 |WR assertion to CAS tcwr |66-80 MHz:
deassertion 1425xT-—4.3 2116 — |1801f — | — | — | ns
100 MHz:
1475xT¢c-43| — | — | — | — (1432 — | ns
185 [Data valid to CAS assertion tps  [8.75xTc-40 (1286 — |1054| — [835| — | ns
(write)
186 | CAS assertion to data not tpg [625xTc-40 907 | — |741| — |585| — | ns
valid (write)
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External Memory Interface (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 tpur |975xT-40 (1437 — (1179 — |935| — | ns
valid (write)
188 |WR assertion to CAS twes [95%xTc-43 |1396) — |[1145| — [ 90.7| — | ns
assertion
189 |CAS assertion to RAS tcgr (1.5 xTc—-40 187 — |148| — [11.0| — | ns
assertion (refresh)
190 |RAS deassertion to CAS trec (475 xTc-40 [680| — |554 | — [435| — | ns
assertion (refresh)
191 |RD assertion to RAS tpon |155xTc—4.0 [230.8] — |189.8f — [151.0| — | ns
deassertion
192 |RD assertion to data valid tca |66 MHz:
14xTc-75 — |2046| — | — | — | — | ns
80 MHz:
14 xTc—6.5 — | — | — (1685 — | — | ns
100 MHz:
14 xTe-5.7 — | — | —{ — | — |1343| ns
193 |RD deassertion to data not taz 00| — | 00| — | 00| — | ns
valid®
194 | WR assertion to data active 075xTc-03 {111 | — [ 91| — |72 | — | ns
195 |WR deassertion to data high 0.25 x T — | 38| — 31| — |25 ns
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 topp and not
tcz-
4.  Either tpcyy or trgy must be satisfied for read cycles.
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External Memory Interface (Port A)
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Specifications

External Memory Interface (Port A)

Synchronous Timings (SRAM)

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

66 MHz 80 MHz | 100 MHz
No. Characteristics Expressionl' 2 Unit
Min | Max | Min | Max | Min | Max
198 |CLKOUT high to address, and AA |66 MHz:
valid® 025xTc+50 | — 88| — | — | — | — | ns
80 MHz:
025 xT-+45 — 1 — | — 176 | — | — | ns
100 MHz:
025xT¢-+4.0 — | — | =] =] —=1]65]| ns
199 |CLKOUT high to address, and AA  {0.25x T 38| — |31 | — | 25| — | ns
invalid®
200 |TA valid to CLKOUT high (setup 60| — | 50| — | 40| — | ns
time)
201 [CLKOUT high to TA invalid (hold 00| — 00| — | 00| — | ns
time)
202 |CLKOUT high to data out active 0.25x T 38| — |31 | — 125 | — | ns
203 |CLKOUT high to data out valid 66 MHz:
0.25x T+ 5.0 48 | 88| — | — | — | — | ns
80 MHz:
025xTc+45 — | — |41 |76 | — | — | ns
100 MHz:
0.25x Tc+4.0 — | — ! — | — | 33| 65| ns
204 |CLKOUT high to data out invalid 0.25 x T¢ 38| — |31 — | 25| — | ns
205 |CLKOUT high to data out high 66 MHz:
impedance 025 xTc+1.0 — | 48| — | — | — | — | ns
80 MHz:
025xTc+0.5 — | — | —|[36| — | — | ns
100 MHz:
0.25xT¢ — | — | — | — | — | 25| ns
206 |Data in valid to CLKOUT high 60 | — | 50| — | 40 | — | mns
(setup)
207 {CLKOUT high to data in invalid 00| — |00 | — | 00| — | ns
(hold)
208 |CLKOUT high to RD assertion 66 MHz:
0.75xTc+50 (124|164 — | — | — | — | ns
80 MHz:
0.75xTc+4.5 — | — | 104 (139 | — | — | ns
100 MHz:
0.75xTc + 4.0 — | — | — | — | 82 |115] ns
209 |CLKOUT high to RD deassertion 00 | 50 | 00| 45| 00| 40 | ns
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External Memory Interface (Port A)

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

Characteristics

Expression’ 2

66 MHz

80 MHz

100 MHz

Min

Max

Min

Max

Unit

Min | Max

210

CLKOUT high to WR assertion®

66 MHz:
05xTc+53
[WS=1orWS2=
4]

80 MHz:
05xTc+4.8
[WS=1or

WS > 4]

100 MHz:
05xTc+4.3
[WS=1or

WS 2 4]

All frequencies:
[2<WS<3]

8.9

1.3

12.9

53

7.6

1.3

11.1

48

ns

ns

63 | 93 | ns

13 | 43 | ns

211

CLKOUT high to WR deassertion

0.0

48

0.0

4.3

00 | 38 | ns

Notes: 1.

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

2. The asynchronous delays specified in the expressions are valid for DSP56302A.
3. If WS> 1, WR assertion refers to the next rising edge of CLKOUT.
4

External bus synchronous timings should be used only for reference to the clock andrnot for relative

timings.

5. T198 and T199 are valid for Address 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.
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External Memory Interface (Port A)

CLKOUT ——7/—\—/

A

AO-A17
AAO0-AA3

/
1 ¢H

é} b

Im
~
~

:
®

D0-D23 Data Out )

%
[
Ak

e

RD /

-
o A
DO-D23 —{ patain p—oo

~ AA0479

Figure 2-21 Synchronous Bus Timings SRAM 1 WS (BCR Controlled)

Preliminary Information

2-54 DSP56302A Technical Data Sheet MOTOROLA
B L367248 0Lb5783 030 W




Specifications

External Memory Interface (Port A)

CLKOUT_]/_\_J/—\__j/_\_j/_\_
AO-A1 __\

A

Y
®

®

®
!
®

®
o
o

A

Y

) m
T AR \\N / =
|

«—»{205

D0-D23 Data Out

i
&
1K
s

206)—e—>»
Y X
Data In

DO-D23

P

|

AA0480
Figure 2-22 Synchronous Bus Timings SRAM 2 WS (TA Controlled)

Preliminary Information

MOTOROLA DSP56302A Technical Data Sheet 2-55
B L3L72ud 0lb5784y T77 IR




Specifications

External Memory Interface (Port A)

Arbitration Timings

Table 2-18 Arbitration Bus Timings!

66 MHz 80 MHz | 100 MHz
No. Characteristics Expression Unit
Min | Max | Min | Max | Min | Max
212 |CLKOUT high to BR assertion/ 10 | 50 | 1.0 | 45 | 1.0 | 40 | ns
deassertion?
213 |BG asserted /deasserted to CLKOUT 60 | — | 50| — | 40 | — | ns
high (setup)
214 |CLKOUT high to BG deasserted / 00| — 00| — | 00| — | ns
asserted (hold)
215 | BB deassertion to CLKOUT high 60| — | 50| — [ 40| — | ns
(input setup)
216 |CLKOUT high to BB assertion (input 00| — (00| — | 00| — | ns
hold)
217 |CLKOUT high to BB assertion (output) 10 | 50 { 1.0 | 45 | 1.0 | 40 | ns
218 |CLKOUT high to BB deassertion 10 | 50 | 1.0 | 45| 1.0 | 40 | ns
{output)
219 |BB high to BB high impedance — | 68| — | 56| — | 45 | ns
(output)
220 |CLKOUT high to address and controls |0.25 x T¢ 38| — |31} — | 25| — | ns
active
221 |CLKOUT high to address and controls |66 MHz:
high impedance 025xTc+10 | — | 48| — | — | — | — | ns
80 MHz:
025%xTc+05 | — | — | — [ 36 | — | — | ns
100 MHz:
025 x T - | — | — | — ] —125]| ns
222 {CLKOUT high to AA active 0.25x T 38| — {31 — |25 ] — | ns
223 |CLKOUT high to AA deassertion 66 MHz:
025%xTc+50 | 48 | 88| — | — | — | — | ns
80 MHz:
025xTe-+4.5 — | — (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 | — | — | — 99| — | — | ns
100 MHz:
0.75x T — | — | —{ — | — {75 ]| ns
Notes: 1. The asynchronous delays specified in the expressions are valid for DSP56302A.
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.
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External Memory Interface (Port A)
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External Memory Interface (Port A)
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External Memory Interface (Port A)
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Specifications

Host Interface Timing

HOST INTERFACE TIMING

Table 2-19 Host Interface Timingl' 2

66 MHz 80 MHz 100 MHz
No. Characteristic'® Expression Unit
Min | Max | Min | Max | Min | Max
317 |Read data strobe assertion width® 66 MHz:
HACK assertion width Tc+15.0 302 — | — | — | — | — | ns
80 MHz:
Te+12.4 — | — |249| — | — | — | ns
100 MHz:
Tc+9.0 - — ¢ — | — |199| — | ns
318 |Read data strobe deassertion width® 150 — | 124 — 99| — | ns
HACK deassertion width
319 |Read data strobe deassertion width® 66 MHz:
after “Last Data Register” reads®!!, or 2.5 x Tc+100 (4790 — | __ | _ | _ | _ | ns
between two consecutive CVR, ICR, or (80 MHz:
ISR reads® 25xTc+83 | — | — 395 — | — | — | ns
HACK deassertion width after “Last 100 MHz:
Data Register” reads®!! 25xTc+66 | — | — | — | — |336] — | ns
320 | Write data strobe assertion width® 200 — {165 — {132 — | ns
321 |Write data strobe deassertion width® 66 MHz:
25XTc+100 (479 — | — | — | — | — | ns
80 MHz:
25xT-+83 — | — 1395 — | — | — | ns
100 MHz:
25xTc+6.6 - | — =] — 1336] — | ns
322 |HAS assertion width 150 — |124| — [ 99| — | ns
323 | HAS deassertion to data strobe 00| — 00| — |00 — | ns
assertion?
324 |Host data input setup time before write 150 — {124} — | 99| — | ns
data strobe deassertion®
325 |Host data input hold time after write 50| — (41| — (33| — | ns
data strobe deassertion®
326 |Read data strobe assertion to output 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 — 1300 — |26.68] — [23.54| ns
data valid®
HACK assertion to output data valid
Preliminary Information
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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 deassertion to output — |150| — (124 — | 99 | ns
data high impedance5
HACK deassertion to output data high
impedance
329 {Output data hold time after read data 50| — 41| — |41} — | ns
strobe deassertion®
Output data hold time after HACK
deassertion
330 |HCS assertion to read data strobe 66 MHz:
deassertion® Tc+15.0 2 — | — | — | — | — | ns
80 MHz:
Tc+12.4 — | — |249| — | — | — | ns
100 MHz:
Tc+99 —_ ] — | — | — |199| — | ns
331 |HCS assertion to write data strobe 150 — |124] — |99 | — | ns
deassertion®
332 |HCS assertion to output data valid — | 250| — | 206 | — | 165 | ns
333 {HCS hold time after data strobe 00| — |00 — 00| — | ns
deassertion*
334 { Address (AD7-ADO0) setup time before 70 — | 58| — |47 | — | ns
HAS deassertion (HMUX=1)
335 | Address (AD7-ADO) hold time after 50| — | 41| — |33 | — | ns
HAS deassertion (HMUX=1)
336 | A10-A8 (HMUX=1), A2-A0 (HMUX=0),
HR/W setup time before data strobe
assertion*
* Read 0 —_ 0 — 0 — | ns
e Write 70| — { 58| — |47 | — | ns
337 |A10-A8 (HMUX=1), A2-A0 (HMUX=0), 50| — | 41| — | 33| — | ns
HR/W hold time after data strobe
deassertion*
338 | Delay from read data strobe deassertion (66 MHz:
to host request assertion for “Last Data |2 x T+ 25.0 583, — | — | — | — | — | ns
Register” read™ -8 80 MHz:
2xTc+20.6 — | — |456] — | — | — | ns
100 MHz:
2xTc+206 | — | — | — | — |365| — | ns
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Host Interface Timing

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

66 MHz 80 MHz | 100 MHz

request deassertion for “Last Data
Register” read or write (HROD=0)% 78

No. Characteristicl? Expression Unit
Min | Max | Min | Max | Min | Max
339 |Delay from write data strobe 66 MHz:
deassertion to host request assertion for (15xTc+250 [47.7| — | — | — | — | — | ns
“Last Data Register” write® 78 80 MHz:
1.5xTc+206 | — | — [394| — | — | — | ns
100 MHz:
15xTc+165 | — | — | — | — (315 — | ns
340 | Delay from data strobe assertion to host — | 25.0 | — (2255 — {20.24| ns

341 | Delay from data strobe assertion to host — 1300.0f — [300.0{ — |300.0| ns
request deassertion for “Last Data
Register” read or write (HROD-=1, open
drain host request)® 782

Notes: 1. See Host Port Usage Considerations on page 1-11.

2. In the timing diagrams below, the controls pins are drawn as active low. The pin polarity is
programmable.

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

4. The data strobe is Host Read (HRD) or Host Write (HWR) in the Dual Data Strobe mode and Host Data
Strobe (HDS) in the Single Data Strobe mode.

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

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

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

8. The “Last Data Register” is the register at address $7, which is the last location to be read or written in
data transfers. This is RXL/TXL 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. V=33V 0.3V, T=-40°C to +100 °C, Cp = 50 pF

11. This timing is applicable only if a read from the “Last Data Register” is followed by a read from the
RXL, RXM, or RXH registers without first polling RXDF or HREQ bits, or waiting for the assertion of
the HREQ signal.
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Host Interface Timing

e

e\

Figure 2-26 Host Interrupt Vector Register (IVR) Read Timing Diagram

HAO-HA7 >$_> @4_}(

HCS

AA1105

é

I‘
O
I‘
O
(/7]
e

n
=)

®
k

A
Y

HDO-HD7

)
HREQ,
/ N

Figure 2-27 Read Timing Diagram, Non-Multiplexed Bus

N
N
\|/

A A
Yy

AA0484

Preliminary Information
MOTOROLA DSP56302A Technical Data Sheet
B bL3b7248 0LkL5792 043 N

2-63



Specifications

Host Interface Timing

HAO-HA7

I
w

HDO-HD7

HREQ, HRRQ, HTRQ

336}

33

1

?,,

A
\

A
(&)
4
)

300

)
Ak

Y

~

A

A
Y

&)
_/

340

<2

=
>_
&

AA0485
Figure 2-28 Write Timing Diagram, Non-Multiplexed Bus
Preliminary Information
2-64 DSP56302A Technical Data Sheet MOTOROLA

B bL3b67248 0165793 T&T IR




Specifications

Host Interface Timing

HAB-HA10 :>< l><
- 336 @—

&
"\ } Y
}
®

s p e

HADO-HAD? -{Qddress

N
A
(w)
5
[« V)
A
N

A A
Y

4

®
N
[=}]

340 >~ > (338
- e
HREQ, HRRQ, HTRQ

/ \__

AA0486
Figure 2-29 Read Timing Diagram, Multiplexed Bus

Preliminary Information

MOTOROLA DSP56302A Technical Data Sheet 2-65
B L367248 0165794 91t IE




Specifications

Host Interface Timing

I
w

HAB-HA10 >$—>
=

W

I
2
D
T
7

&9

HADO-HAD7

aaress <

G5~

DG

%_éi

AAQ0487

Figure 2-30 Write Timing Diagram, Multiplexed Bus

Preliminary Information

2-66

DSP56302A Technical Data Sheet
M L3L7248 015795 8452 M

MOTOROLA




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 tscc” |8 xT¢ 121.0| — |1000{ — | 80.0| — | ns
cycle
401 |Clock low period tscc/2-10.0 505 — |{400| — [300]| — | ns
402 |Clock high period tsce/2-10.0 505 | — | 400 — {300 — | ns
403 |Output data setup tscc/4+05xTe-170 | 205 | — |143 | — | 80 | — | ns
to clock falling edge
(internal clock)
404 |Output data hold tsce/4-05xT¢ 25| — | 188 — | 150 — | mns
after clock rising
edge (internal clock)
405 {Input data setup tscc/4+05xTc+250 (630 | — 1563 | — [500| — | ns
time before clock
rising edge
(internal clock)
406 |Input data not valid tscc/4+05xTc-55 — |320| — |258| — |195| ns
before clock rising
edge (internal clock)
407 |Clock falling edge to — |320| — |320] — |[320] mns
output data valid
(external clock)
408 |Output data hold Tc+80 230 — |205| — {180 — | ns
after clock rising
edge (external clock)
409 |Input data setup 00 | — 100} — {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] — [640.0] — | ns
clock cycle
412 |Clock low period tacc/2-10.0 4748 | — 3900 — {3100 — | ns
413 |Clock high period tacc/2-10.0 4748| — (390.0| — (3100 — | ns
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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| — 3700 — |290.0 — | ns

to clock rising edge
(internal clock)

415

Output data hold tacc/2 - 30.0 4588 | — (370.0 — 2900 — | ns
after clock rising

edge (internal clock)

Notes: 1. Vcc=33V103V;Tj=-40"Cto+100 ‘C, Cy =50 pF

2. tgcc = synchronous clock cycle time (For internal clock, ts¢ is determined by the SCI clock control
register and T¢.)

3. tacc = asynchronous clock cycle time; value given for 1X Clock mode (For internal clock, tycc is
determined by the SCI clock control register and Tc.)
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Specifications

SCI Timing
@ 400 @ »
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TXD XL Data Valid ﬁ><
s X X
a) Internal Clock
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409 @9
RXD 4 Data Valid >
b) External Clock AAD483
Figure 2-31 SCI Synchronous Mode Timing
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XD ><F Data Valid 7><
AAD489

Figure 2-32 SCI Asynchronous Mode Timing
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Specifications
ESSIO/ESSI Timing

ESSIO/ESSI1 TIMING

Table 2-21 ESSI Timings

66 MHz | 80 MHz | 100 MHz | cond-
No.| Characteristics¥®7 |Symbol| Expression .. 5 | Unit
Min | Max | Min | Max | Min | Max | ition
430 |Clock cycle! tesice 4% T 606 — [50.0| — (400| — | ick | ns
3xTc 455| — |375| — 1300 — | xck
431 |Clock high period
* For internal clock 2xTc~-10.0 |203| — (150 — [10.0| — ns
¢ For external clock 15xTc 227 — |188| — [15.0( — ns
432 |Clock low period
* For internal clock 2xTc-100 203 — |150| — (100} — ns
* For external clock 15x T 227 — |188| — |150| — ns
433 |RXC rising edge to FSR — 370 — 370 — |37.0| xck | ns
out (bl) high — |220| — |220| — {220 icka
434 |RXC rising edge to FSR — |370| — |370| — |370( xck | ns
out (bl) low — 1220} — }220| — |22.0| icka
435 {RXC rising edge to FSR — 390 — [39.0| — |390| xck | ns
out (wr) high? — [240| — |240| — |240] icka
436 |RXC rising edge to FSR — [39.0] — {390 — |39.0| xck | ns
out (wr) low? — 240 — |240] — |240] icka
437 |RXC rising edge to FSR — |360| — |360| — |36.0| xck | ns
out (wl) high — 1210 — 1210 — |21.0]|icka
438 |RXC rising edge to FSR — |370| — 370 — [37.0]| xck | ns
out (wl) low — |220] — |220| — (220 icka
439 | Data in setup time 00} — 00| —|00| — | xck | ns
before RXC (SCK in 190 — [190] — |190| — | ick
Synchronous mode)
falling edge
440 |Data in hold time after 50 | — | 50| — | 50| — | xck | ns
RXC falling edge 30| — |30 — |30} — | ick
441 (FSR input (bl, wr) high 230 — |23.0] — [23.0| — | xck | ns
before RXC falling edge? 10| — |10 — [ 10| — |icka
442 |FSR input (wl) high 230 — |230| — {23.0] — | 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| — (00| — |00} — |icka
444 |Flags input setup before 00| — 100 — |00| — | xck | ns
RXC falling edge 19.0| — |190| — |19.0| — | icks
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Specifications
ESSI)/ESSH Timing

Table 2-21 ESSI Timings (Continued)

66 MHz | 80 MHz | 100 MHz | 4.
No.| Characteristics¥®? |Symbol| Expression ... 5 |Unit
Min |Max | Min | Max | Min | Max | ition

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

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

447 | TXC rising edge to FST — 1310 — (310 — |31.0| xck | ns
out (bl) low — |170| — |17.0| — |17.0| ick

448 |TXC rising edge to FST — (310 — |31.0} — (310} xck | ns
out (wr) high?® — (170 — {17.0| — {17.0| ick

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

450 | TXC rising edge to FST — (300 — 1300 — {300| xck | ns
out (wl) high — {160 — |16.0| — |16.0| ick

451 | TXC rising edge to FST — |31.0} — [31.0] — |31.0| xck | ns
out (wl) low — 170 — |170| — [17.0| ick

452 |TXC rising edge to data — 310 — |310| — |31.0| xck | ns
out enable from high — (170 — |170| — [17.0] ick
impedance

453 |TXC rising edge to — (340 — |340| — 340 xck | ns
Transmitter #0 drive — 1200 — |200| — |200| ick
enable assertion

454 |TXC rising edge to data 35+05xTe | — (426 — |41.3| — |400| xck | ns
out valid 21.0 — 1210 — [21.0| — |21.0| ick

455 |TXC rising edge to data — {31.0} — [310] — |31.0| xck | ns
out high impedance® — |160] — |160| — |160] ick

456 | TXC rising edge to — |340| — |340| — {340| xck | ns
Transmitter #0 drive — 200} — [20.0] — [20.0]| ick
enable deassertion’

457 |FST input (bl, wr) setup 20 — (20} — 1 20| — | xck | ns
time before TXC falling 210 — (210} — |21.0] — | ick
edge?

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

459 |FST input (wl) to — 1310} — |31.0| — |31.0] — ns
Transmitter #0 drive
enable assertion
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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 | 1tion

460 |FST input (wl) setup 20| — |20 — | 20| — | xck | ns
time before TXC falling 210 — {210 — {210| — | ick
edge

461 |FST input hold time 40| — (40| — |40 | — | xck | ns
after TXC falling edge 00| — (00| — | 00| — | ick

462 |Flag output valid after — 320 — [320| — |32.0| xck | ns
TXC rising edge — [180| — |18.0] — 180 ick

Notes: 1. For the internal clock, the external clock cycle is defined by Icyc and the ESSI control register.

2. The word-relative frame sync signal waveform relative to the clock operates in the same manner as the
bit-length frame sync signal waveform, but spreads from one serial clock before first bit clock (same as
Bit Length Frame Sync signal), until the one before last bit clock of the first word in frame.

Periodically sampled and not 100% tested
VCC =33V+03 V; TI =-40°C to +100 QC, CL =50 pF
TXC (SCK Pin) = Transmit Clock
RXC (SCO or SCK Pin) = Receive Clock
FST (SC2 Pin) = Transmit Frame Sync
FSR (S8C1 or SC2 Pin) Receive Frame Sync
6. ick =Internal Clock
x ck = External Clock
i ck a = Internal Clock, Asynchronous Mode
(Asynchronous implies that TXC and RXC are two different clocks)
i ck s = Internal Clock, Synchronous Mode
(Synchronous implies that TXC and RXC are the same clock)
7. bl =bit length
wl = word length
wr = word length relative

1 @
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Specifications
ESSIO/ESSI1 Timing

TXC @ T @
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Out
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- > (455
Data Out d First Bit fLast Bit >_
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erable S—
(a57) «— > 45@ 456 fe—>
- 461
FST (Bit) In \S\\\ .
4584 |
1@: - - @
et terd 7 LN
@ cc See Note
Flags Out ” X

£C
J
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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Figure 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 2xTe+20 325 — |270| — |220| — | ns
481 |TIO High 2xTc+20 325 — |270| — |220| — | ns
482 |Timer setup time from TIO (Input) 9.0 11515 9.0 | 125| 9.0 | 10.0 | ns
assertion to CLKOUT rising edge
483 |Synchronous timer delay time from |10.25x Tc+1.0 {1560 — [129.1| — [1035| — | ns
CLKOUT rising edge to the external
memory access address out valid
caused by first interrupt instruction
execution
484 |CLKOUT rising edge to TIO
(Output) assertion
* Minimum 05xTc+35 111 — | 98| — | 85| — | ns
* Maximum 05xTc+19.8 — | 281 — {261 — | 2481 ns
485 |CLKOUT rising edge to TIO
(Output) deassertion
¢ Minimum 605xTc+35 |111| — | 98 | — | 85| — | ns
¢ Maximum 6680 MHz:
0.5xTc+19.8 — 281 — |261| — | — | ns
100 MHz:
0.5xTc+19.0 — | — | —{ — 41 — |248| ns
Note: Vee=33V03V; T; =—40°C to +100 °C, C = 50 pF

TIO

Figure 2-35 TIO Timer Event Input Restrictions
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Specifications

Timer Timing

awor\__/T N\__A N\

TIO (Input)

e

NN\

Address

! X4

/

First Interrupt Instruction Execution

Figure 2-36 Timer Interrupt Generation

CLKOUT \_/—\_/

TIO (Output) \
384 @ AA0494
Figure 2-37 External Pulse Generation
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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 | Max
490 |CLKOUT edge to GPIO out valid — |30 — 310 — [310] ns
(GPIO out delay time)
491 |CLKOUT edge to GPIO out not valid 30 — | 30| — | 30| — | ns
(GPIO out hold time)
492 |GPIO In valid to CLKOUT edge 120 — 1120 — |120| — | ns
(GPIO in set-up time)
493 |CLKOUT edge to GPIO in not valid 00 — |00} — |00 | — | ns
(GPIO in hold time)
494 |Fetch to CLKOUT edge before GPIO 6.75xTc |1023| — | 844 | — |675| — | ns
change
Note:  Vcc=33V+03V;Tj=—40°C to +100 °C, Cp = 50 pF

CLKOUT \ / 55 \
(Output)

GPIO —55-
{Output) g
492 > > @
GPIO v .
(Inpu) {vaiid X XXXXXKIKIOQOOKX

AO-A17 :>< ‘\\ ><

A

[
-

Fetch the instruction MOVE X0,X:(R0); X0 contains the new value of GPIO
and RO contains the address of GPIO data register.

AAQ495
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) 0.0 220 MHz
501 |TCK cycle time in Crystal mode 45.0 — ns
502 |TCK clock pulse width measured at 1.5V 20.0 — ns
503 |TCK rise and fall times 0.0 3.0 ns
504 |Boundary scan input data setup time 5.0 — ns
505 |Boundary scan input data hold time 24.0 — ns
506 [TCK low to output data valid 0.0 40.0 ns
507 |TCK low to output high impedance 0.0 40.0 ns
508 |TMS, TDI data setup time 5.0 — ns
509 |TMS, TDI data hold time 25.0 — ns
510 |TCK low to TDO data valid 0.0 440 ns
511 |TCKlow to TDO high impedance 0.0 44.0 ns
512 |TRST assert time 100.0 — ns
513 |TRST setup time to TCK low 40.0 — ns

Notes: 1. Vcc=33V103V;Tj=-40°Cto +100 °C, Cy =50 pF
2. All timings apply to OnCE module data transfers because it uses the JTAG port as an interface.

TCK
(Input)

Figure 2-39 Test Clock Input Timing Diagram
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Specifications
JTAG Timing
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Figure 2-40 Boundary Scan (JTAG) Timing Diagram
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Figure 2-41 Test Access Port Timing Diagram
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Specifications

OnCE Module Timing

TCK  \
(Input) \'

A

TRST
(Input) .
:: AAD499
Figure 2-42 TRST Timing Diagram
OnCE MODULE TIMING
Table 2-25 OnCE Module Timing
66 MHz 80 MHz | 100 MHz
No. Characteristics Expression Unit
Min | Max | Min | Max | Min | Max
500 TCK frequency Of operaﬁon 1/(TC X 3), 0.0 22.0 0.0 | 220 0.0 22.0 {MHz
max 22.0 MHz
514 |DE assertion time in order to enter 15xTc+100 (327 — |288| — [250| — | ns
Debug mode
515 |Response time when DSP56302A is 5.5xTc+30.0 — (1133 — (988 — [85.0| ns
executing NOP instructions from
internal memory
516 | Debug acknowledge assertion time 3xTc+10.0 555 — |475| — [400| — | ms
Note: Ve =33V 103 V;T;=-40C to +100 °C, Cp = 50 pF
DE N\
515 616
AAQ500
Figure 2-43 OnCE—Debug Request
£33
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