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DSP56002

SEMICONDUCTOR TECHNICAL DATA

24-BIT DIGITAL SIGNAL PROCESSOR

The DSP56002 is a MPU-style general purpose Digital Signal Processor (DSP) composed of an
efficient 24-bit DSP core, program and data memories, various peripherals, and support
circuitry. The DSP56000 core is fed by on-chip Program RAM, and two independent data RAMSs.
The DSP56002 contains a Serial Communication Interface (SCI), Synchronous Serial Interface (SSI),
parallel Host Interface (HI), Timer/Event Counter, Phase Lock Loop (PLL), and an On-Chip
Emulation (OnCE™) port. This combination of features, illustrat&igure 1, makes the

DSP56002 a cost-effective, high-performance solution for high-precision general purpose digital
signal processing.
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Figure 1 DSP56002 Block Diagram
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Internet: http://www.motorola-dsp.com

Data Sheet Conventions

This data sheet uses the following conventions:
OVERBAR Used to indicate a signal that is active when pulled low (For example, the RESET
pin is active when low.)

“asserted” Means that a high true (active high) signal is high or that a low true (active low)
signal is low

“deasserted” Means that a high true (active high) signal is low or that a low true (active low)

signal is high
Examples: Signal/Symbol Logic State Signal State Voltage!
PIN True Asserted ViL/V oL
PIN False Deasserted Viu/V on
PIN True Asserted Viu/'V on
PIN False Deasserted ViL/'VoL

Note: Values for \{ , Vo, V|n, and \p are defined by individual product specifications.
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DSP56002

Features

FEATURES

Digital Signal Processing Core

+ Efficient 24-bit DSP56000 core

e Up to 40 Million Instructions Per Second (MIPS), 25 ns instruction cycle at
80 MHz; up to 33 MIPS, 30.3 ns instruction cycle at 66 MHz

e Up to 240 Million Operations Per Second (MOPS) at 80 MHz; up to 198 MOPS
at 66 MHz

e Performs a 1024-point complex Fast Fourier Transform (FFT) in 59,898 clocks
* Highly parallel instruction set with unique DSP addressing modes

e Two 56-bit accumulators including extension bits

e Parallel 24x 24-bit multiply-accumulate in 1 instruction cycle (2 clock cycles)

e Double precision 48 48-bit multiply with 96-bit result in 6 instruction cycles

» 56-bit addition/subtraction in 1 instruction cycle

* Fractional and integer arithmetic with support for multiprecision arithmetic

e Hardware support for block-floating point FFT

e Hardware nested DO loops

e Zero-overhead fast interrupts (2 instruction cycles)

 Four 24-bit internal data buses and three 16-bit internal address buses for
maximum information transfer on-chip

Memory
e On-chip Harvard architecture permitting simultaneous accesses to program
and two data memories
e 512x 24-bit on-chip Program RAM and &424-bit bootstrap ROM
e Two 256x 24-bit on-chip data RAMs
 Two 256x 24-bit on-chip data ROMs containing sine, A-law, pAdw tables
» External memory expansion with 16-bit address and 24-bit data buses
e Bootstrap loading from external data bus, Host Interface, or Serial
Communications Interface
MOTOROLA DSP56002/D, Rev. 3 ii
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Features

Peripheral and Support Circuits

» Byte-wide host interface (HI) with Direct Memory Access (DMA) support (or
fifteen Port B GPIO lines)

e SSI support:

— Supports serial devices with one or more industry-standard codecs, other
DSPs, microprocessors, and Motorola-SPIl-compliant peripherals

— Asynchronous or synchronous transmit and receive sections with separate
or shared internal/external clocks and frame syncs

— Network mode using frame sync and up to 32 software-selectable time
slots

— 8-bit, 12-bit, 16-bit, and 24-bit data word lengths

e SCI for full duplex asynchronous communications (or three additional Port C
GPIO lines)

« One 24-bit timer/event counter (or one additional GPIO line)

e Double-buffered peripherals

e Up to twenty-five General Purpose Input/Output (GPIO) pins

« One non-maskable and two maskable external interrupt/mode control pins

e On-Chip Emulation (OnCE) port for unobtrusive, processor speed-
independent debugging

e Software-programmable, Phase Lock Loop-based (PLL) frequency synthesizer
for the DSP core clock with a wide input frequency range (12.2 KHz to 80
MHZz)

Miscellaneous Features

e Power-saving Wait and Stop modes
e Fully static, HCMOS design for specified operating frequency down to dc
 Three packages available:

— 132-pin Plastic Quad Flat Pack (PQFP);x1.111x 0.19 inches

— 144-pin Thin Quad Flat Pack (TQFP);220x 1.5 mm

— 132-pin Ceramic Pin Grid Array (PGA); 1.8d..35x 0.125 inches

v DSP56002/D, Rev. 3 MOTOROLA
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DSP56002

Product Documentation

PRODUCT DOCUMENTATION

The three documents listed in the following table are required for a complete description of the
DSP56002 and are necessary to design properly with the part. Documentation is available from
one of the following locations (see back cover for detailed information):

e A local Motorola distributor

* A Motorola semiconductor sales office

* A Motorola Literature Distribution Center

e The World Wide Web (WWW)

Table 1 DSP56002 Documentation

Name Description Order Number

DSP56000 Detailed description of the DSP56000 family DSP56KFAMUM/AD
Family Manual | processor core and instruction set

DSP56002 Detailed functional description of the DSP56002 DSP56002UM/AD
User's Manual | memory configuration, operation, and register
programming

DSP56002 DSP56002 features list and physical, electrical, timin®SP56002/D
Technical Data | and package specifications

MOTOROLA DSP56002/D, Rev. 3 %
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SECTION

SIGNAL/PIN DESCRIPTIONS

1

INTRODUCTION
DSP56002 signals are organized into twelve functional groups, as summarized in
Table 1-1
Table 1-1 Signal Functional Group Allocations
_ Number | hotailed
Functional Group of e
. Description
Signals
Power (Vecy) 16 Table 1-2
Ground (GNLy) 24 Table 1-3
PLL and Clock 7 Table 1-4
Address Bus 16 Table 1-5
Data Bus Port Al 24 Table 1-6
Bus Control 10 Table 1-7
Interrupt and Mode Control 4 Table 1-8
Host Interface (HI) Port Port B 15 Table 1-9
Serial Communications Interface (SCI) Port @ 3 Table 1-10
Port
Synchronous Serial Interface (SSI) Port 6 Table 1-11
Timer/Event Counter or General Purpose Input/Output (GPIO) 1 Table 1-12
On-Chip Emulation (OnCE) Port 4 Table 1-13
Note: 1. Port A signals define the External Memory Interface port.
2. Port B signals are the HI signals multiplexed on the external pins with the GPIO signals.
3. Port C signals are the SCI and SSI signals multiplexed on the external pins with the GPIO signals.

Figure 1-1is a diagram of DSP56002 signals by functional group.

MOTOROLA DSP56002/D, Rev. 3
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Signal/Pin Descriptions

Introduction
DSP56002
Power Inputs : Interrupt
Veecp —>{ PLL
VCCCK—4> Clock Output Interrupt/ [*—— MODA IRQA
Veeq =3 Internal Logic Mode [ MODB IRQB
Vcea =5 Address Bus Control MODC. NMI
Vcecp = Data Bus RESET
Vece —5—>| Bus Control
VecH —=—{ HI
Veecs —| ssl/scl Port B
Grounds: 4%» HO-H7 PBO-PB7
GNDp ——{ PLL Host [«e=— HAO-HA2 PB8-PB10
GNDck — Clock Interface |[«—— HR/W PB11
GNDq —<—> Internal Logic (H1) Port! [*<—— HEN PB12
GNDp —&>| Address Bus — HREQ PB13
GNDp ——| Data Bus <—— HACK PB14
GND¢ ——{ Bus Control
GNDp —— HI
GNDg _2> SSI/SCI Port C
Seriall,  RxD PCO
EXTAL ) Communications ——s TXD PC1
XTAL <«— Interface (SCI) j«—— SCLK PC2
CKOUT <«—— PLL and Port?
CKP —— Clock
PCAP ——»
PINIT —— 3
PLOCK ~— Synchronous [<—» SC0-SC2 PC3-PC5
Serial [*—> SCK PC6
Interface (SSI) [~ SRD PC7
port2 — STD PC8
16 External
AO-A15 Address Bus
24 .
D0-D23 <«—| External Timer/
PS < Data Bus Event Counter Tio
DS <~——
XY =——
BS = External Status
BR Bus —>
T DSCK 0S1
BG - Control ONnCE [«— pDg| 0S0
BN Port > DSO
WT ——> =
Bh <— DR
RD =——
WR -

Note: 1. The Host Interface port signals are multiplexed with the Port B GPIO signals (PBO-PB15).
2. The SCI and SSI signals are multiplexed with the Port C GPIO signals (PC0-PC8).
3. Power and Ground lines are indicated for the 144-pin TQFP package. AAL081G

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

Power

POWER
Table 1-2 Power
Power Names Description

Veep Analog PLL Circuit Power—This line is dedicated to the analog PLL circuits
and must remain noise-free to ensure stable PLL frequency and performance.
Ensure that the input voltage to this line is well-regulated and uses an extremely
low impedance path to tie to thes¢Ypower rail. Use a O {IF capacitor and a
0.01uF capacitor located as close as possible to the chip package to conngect
between the ¥cpline and the GNPline.

Veeck Clock Output Power—This line supplies a quiet power source for the CKOUT
output. Ensure that the input voltage to this line is well-regulated and uses an
extremely low impedance path to tie to the\power rail. Use a 0{1F bypass
capacitor located as close as possible to the chip package to connect between the
Vceeck line and the GNP line.

Veeo @) Oscillator Power—These lines supply a quiet power source to the oscillator
circuits and the mode control and interrupt lines. Ensure that the input valtage
to this line is well-regulated and uses an extremely low impedance path to tie to
the V¢ power rail. Use a 0.1F bypass capacitor located as close as possihle to
the chip package to connect between thgMines and the GNBlines.

Veea (3 Address Bus Power—These lines supply power to the address bus.

Veep (3) Data Bus Power—These lines supply power to the data bus.

Veee Bus Control Power—This line supplies power to the bus control logic.

Veen (2) Host Interface Power—These lines supply power to the Host Interface logig.

Vees Serial Interface Power—This line supplies power to the serial interface logic
(SCl and SSI).

MOTOROLA DSP56002/D, Rev. 3 1-3

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786099/DSP56002FC40.html

Signal/Pin Descriptions

pe to
ects

nect

s line

ect

bus.

Ground
GROUND
Table 1-3 Ground
Ground Names Description

GNDp Analog PLL Circuit Ground —This line supplies a dedicated quiet ground
connection for the analog PLL circuits and must remain relatively noise-frg
ensure stable PLL frequency and performance. Ensure that this line conn
through an extremely low impedance path to ground. Useg-@apacitor and
a 0.01uF capacitor located as close as possible to the chip package to con
between the ¥cpline and the GNPline.

GNDck Clock Output Ground—This line supplies a quiet ground connection for the
CKOUT output. Ensure that this line connects through an extremely low
impedance path to ground. Use a|iFlbypass capacitor located as close as
possible to the chip package to connect betweenghegMine and the GNBy
line.

GNDgq (4) Oscillator Ground—These lines supply a quiet ground connection for the
oscillator circuits and the mode control and interrupt lines. Ensure that th
connects through an extremely low impedance path to ground. Usgk 0.1
bypass capacitor located as close as possible to the chip package to conr
between the ¥cqline and the GN@g line.

GNDy (5) Address Bus Ground—These lines connect system ground to the address

GNDp, (6) Data Bus Ground—These lines connect system ground to the data bus.

GNDc Bus Control Ground—This line connects ground to the bus control logic.

GNDy (4) Host Interface Ground—These lines supply ground connections for the Host
Interface logic.

GNDg (2) Serial Interface Ground—These lines supply ground connections for the serial
interface logic (SCI and SSI).

1-4 DSP56002/D, Rev. 3 MOTOROLA
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Signal/Pin Descriptions

PLL AND CLOCK

PLL and Cloc

Table 1-4 PLL and Clock Signals

k

Signal
Name

Signal
Type

State
during
Reset

Signal Description

EXTAL

Input

Input

External Clock/Crystal Input —This input connects the internal

oscillator input to an external crystal or to an external oscillator.

Output

Chip-
driven

should be left unconnected.

Crystal Output—This output connects the internal crystal oscillator
output to an external crystal. If an external oscillator is used, XTAL

CKOUT

Output

Chip-
driven

PLL Output Clock —When the PLL is enabled and locked, this
signal provides a 50% duty cycle output clock signal synchroni
to the internal processor clock.

When the PLL is enabled and the Multiplication Factor is less t
or equal to 4, then CKOUT is synchronized to EXTAL.
from, and has the same frequency and duty cycle as, EXTAL.

Note: For information about using the PLL Multiplication Fact
see thedDSP56002 User’s Manual.

When the PLL is disabled, the output clock at CKOUT is derived

zed

han

CKP

Input

Input

PLL Output Clock Polarity Control —The value of this signal at

CKP is pulled low by connecting through a resistor to ground,
CKOUT and EXTAL have the same polarity. Pulling CKP high b
connecting it through a resistor tg.ycauses CKOUT and EXTAL
to be inverse polarities. The polarity of CKOUT is latched at the
of reset; therefore, any changes to CKP after deassertion of RE
do not affect CKOUT polarity.

reset defines the polarity of the CKOUT output relative to EXTAL.

PCAP

Input/
Output

Indeter-
minate

PLL Capacitor—This signal is used to connect the required exte
filter capacitor to the PLL filter. Connect one end of the capacit
PCAP and the other todép The value of the capacitor is specifi
in Section 20f this data sheet.

rnal
Dr to
ed

MOTOROLA
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Signal/Pin Descriptions

PLL and Clock

Table 1-4 PLL and Clock Signals (Continued)

Signal
Name

Signal
Type

State
during
Reset

Signal Description

PINIT

Input

Input

PLL Initialization Source —The value of this signal at reset defines
the value written into the PLL Enable (PEN) bit in the PLL control
register.

If PINIT is pulled high during reset, the PEN bit is written as a 1,

enabling the PLL and causing the DSP internal clocks to be derived

from the PLL VCO.

If PINIT is pulled low during reset, the PEN bit is written as a O
disabling the PLL and causing DSP internal clocks to be derived
from the clock connected to EXTAL.

PEN is written only at the deassertion of RES#ET; therefore, the
value of PINIT is ignored after that time.

PLOCK

Output

Indeter-
minate

Phase and Frequency Lock-This output is generated by an
internal Phase Detector circuit. This circuit drives the output high
when:
« the PLL is disabled (the output clock is EXTAL and is
therefore in phase with itself), or
« the PLL is enabled and is locked onto the proper phase
(based on the CKP value) and frequency of EXTAL.

The circuit drives the output low (deasserted) whenever the PLL is
enabled, but has not locked onto the proper phase and frequency.

Note: PLOCK is areliable indicator of the PLL lock state only after

the chip has exited the Reset state. During hardware reset,

the PLOCK state is determined by PINIT and the current
PLL lock condition.

1-6
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Signal/Pin Descriptions
Address Bus

ADDRESS BUS

Table 1-5 Address Bus Signals

Signal Signal State
9 g during Signal Description
Names Type
Reset

AO-A15 Output | Tri-stated Address Bus—These signals specify the address for externa
program and data memory accesses. If there is no external bus
activity, AO—A15 remain at their previous values to reduce
power consumption. AO—A15 are tri-stated when the bus grant
signal is asserted.

DATA BUS
Table 1-6 Data Bus Signals
. . State
Iﬁgmnzls STlgn:I during Signal Description
yp Reset
D0-D23 Input/ | Tri-stated| Data Bus—These signals provide the bidirectional data bus for
Output external program and data memory accesses. DO-D23 are tri-
stated when the B& RESETsignal is asserted.
MOTOROLA DSP56002/D, Rev. 3 1-7
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Signal/Pin Descriptions

Bus Control

BUS CONTROL

Table 1-7 Bus Control Signals

Signal
Name

Signal
Type

State
during
Reset

Signal Description

Output

Tri-stated

Program Memory Select—PSis asserted low for external program
memory access. HStri-stated when the B& RESETsignal is
asserted.

Output

Tri-stated

Data Memory Select—DSis asserted low for external data memoi
access. D$ tri-stated when the B& RESETsignal is asserted.

XY

Output

Tri-stated

X/Y External Memory Select—This output is driven low during

external Y data memory accesses. It is also driven low during ex
exception vector fetches when operating in the Development mc
X/Y is tri-stated when the B& RESETsignal is asserted.

ternal
pde.

al

Output

Pulled
high

Bus Select—BSis asserted when the DSP accesses the external
and it acts as an early indication of imminent external bus acces
the DSP56002. It may also be used with the bus wait inputoV T
generate wait states. BSpulled high when the B& RESETsignal is
asserted.

DUS,
s by

Input

Input

Bus Request—When the Bus Request input (BR asserted, it allow!
an external device, such as another processor or DMA controlle
become the master of the external address and data buses. Wh
bus is released, the DSP may continue internal operations using
internal memory spaces. When BRleasserted, the DSP56002 is {
bus master.When BR asserted, the DSP56002 will release Port A
including AO—A15, DO-D23, and the bus control signals IFSX/Y,
RD, WR, and BS by placing them in the high-impedance state aft
execution of the current instruction has been completed.

Note: To prevent erroneous operation, pull up thedgfdal when it
is not in use.

5
[, to
ile the

)
he

Output

Pulled
high

Bus Grant—When this output is asserted, it grants an external
device’s request for access to the external bus. This output is

deasserted during hardware reset.

1-8
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Signal/Pin Descriptions

Bus Control

Table 1-7 Bus Control Signals (Continued)

Signal
Name

Signal
Type

State
during
Reset

Signal Description

Output

Pulled
low

Bus Not Required—The BNsignal is asserted whenever the chip
requires mastership of the external bus. During instruction cycle
where the external bus is not required, BMeasserted. If the BN

signal is asserted when the DSP is not the bus master, processi
stopped and the chip is waiting to acquire bus ownership. An ex
arbiter may use this signal to help determine when to return bus
ownership to the DSP.

Note: The BNsignal cannot be used as an early indication of
imminent external bus access because it is valid later thg
other bus control signals Bsd WT.

S

ng has
ernal

N the

3

Input

Input

Bus Wait—An external device may insert wait states by asserting
during external bus cycles.

Note: To prevent erroneous operation, pull up the 8ighal when
it is not in use.

WT

Output

Tri-stated

Write Eﬁble—W_R is asserted low during external memory write
cycles. WRis tri-stated when the B& RESETsignal is asserted.

Output

Tri-stated

Read Enable—RD s asserted low during external memory read
cycles. RDis tri-stated when the B& RESETsignal is asserted.

MOTOROLA
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Signal/Pin Descriptions

Interrupt and Mode Control

INTERRUPT AND MODE CONTROL

Table 1-8 Interrupt and Mode Control Signals

Signal Name

Signal
Type

State
during
Reset

Signal Description

MODA/IRQA

Input

Input

Mode Select A/External Interrupt Request A—This input has
two functions:
1. to select the initial chip operating mode, and

2. after synchronization, to allow an external device to
request a DSP interrupt.

MODA is read and internally latched in the DSP when the
processor exits the Reset state. MODA, MODB, and MODC
select the initial chip operating mode. Several clock cycles
(depending on PLL stabilization time) after leaving the Reset

state, the MODA signal changes to external interrupt requiest

IRQA. The chip operating mode can be changed by software
after reset. The IRQMput is a synchronized external
interrupt request that indicates that an external device is

requesting service. It may be programmed to be level-sensitive

or negative-edge-sensitive. If level-sensitive triggering is
selected, an external pull up resistor is required for wirediOR
operation. If the processor is in the Stop state and IRQA
asserted, the processor will exit the Stop state.

MODB/IRQB

Input

Input

Mode Select B/External Interrupt Request B—This input has
two functions:
1. to select the initial chip operating mode, and

2. after internal synchronization, to allow an external
device to request a DSP interrupt.

MODB is read and internally latched in the DSP when the
processor exits the Reset state. MODA, MODB, and MOD(C
select the initial chip operating mode. Several clock cycles
(depending on PLL stabilization time) after leaving the Reset
state, the MODB signal changes to external interrupt request

IRQB. After reset, the chip operating mode can be changed by

software. The IRQBnput is an external interrupt request that

indicates that an external device is requesting service. It immay
be programmed to be level-sensitive or negative-edge-
triggered. If level-sensitive triggering is selected, an external
pull up resistor is required for wired-OR operation.

1-10
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Signal/Pin Descriptions

Interrupt and Mode Contro

Table 1-8 Interrupt and Mode Control Signals (Continued)

Signal Name

Signal
Type

State
during
Reset

Signal Description

MODC/NMI

Input

Input

Mode Select C/Non-maskable Interrupt RequestThis input
has two functions:
1. to select the initial chip operating mode, and

2. after internal synchronization, to allow an external
device to request a non-maskable DSP interrupt.

MODC is read and internally latched in the DSP when the
processor exits the Reset state. MODA, MODB, and MOD
select the initial chip operating mode. Several clock cycles
(depending on PLL stabilization time) after leaving the Re
state, the MODC signal changes to the nonmaskable exte
interrupt request NMIAfter reset, the chip operating mode
can be changed by software. The NNput is an external
interrupt request that indicates that an external device is
requesting service. It may be programmed to be level-sen
or negative-edge-triggered. If level-sensitive triggering is
selected, an external pull up resistor is required for wired
operation.

~
—

set
rrnal

sitive

OR

RESET

Input

Input

Reset—This input is a direct hardware reset on the proces

SOor.

When RESETis asserted low, the DSP is initialized and placed

in the Reset state. A Schmitt trigger input is used for noisg¢
immunity. When the RESESignal is deasserted, the initial

D

chip operating mode is latched from the MODA, MODB, and

MODC signals. The internal reset signal is deasserted

synchronous with the internal clocks. In addition, the PINI
pin is sampled and written into the PEN bit of the PLL Corn
Register and the CKP pin is sampled to determine the po

T
trol
arity

of the CKOUT signal.

MOTOROLA
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Signal/Pin Descriptions

Host Interface (HI) Port

HOST INTERFACE (HI) PORT

Table 1-9 HI Signals

Signal Signal St{_;\te . -
Name Type during Signal Description
Reset
HO-H7 Input | Tri-stated Host Data Bus (HO—H7)}—This data bus transfers data betwegn
or the host processor and the DSP56002.
Output
When configured as a Host Interface port, the HO—H7signals are
tri-stated as long as HEN deasserted. The signals are inputs
unless HR/WIs high and HENs asserted, in which case HO—H7
become outputs, allowing the host processor to read the
DSP56002lata. HO—H7 become outputs when HAGBKasserted
during HREQassertion.
PBO-PB7 Port B GPIO 0-7 (PBO-PB/A—These signals are General Purppse

I/0 signals (PBO—PB7) when the Host Interface is not selected.

After reset, the default state for these signals is GPIO input.

HAO-HA2 Input | Tri-stated Host Address 6—Host Address 2 (HAO—HA2)}—These inputs
provide the address selection for each Host Interface register.

PB8-PB10 | Input Port B GPIO 8-10 (PB8—PB1G)-These signals are General
or Purpose I/0O signals (PB8—-PB10) when the Host Interface ig not
Output selected.

After reset, the default state for these signals is GPIO input

HR/W Input | Tri-stated Host Read/Write—This input selects the direction of data
transfer for each host processor accéstRIW is high and HEN
is asserted, HO—Hare outputs and DSP data is transferred tq the
host processor. If HR/M¢ low and HENs asserted, HO—H7 are
inputs and host data is transferred to the DSP. HR(At be
stable when HENk asserted.

PB11 Input Port B GPIO 11 (PB11)—This signal is a General Purpose 1/C
or signal called PB11 when the Host Interface is not being used.
Output

After reset, the default state for this signal is GPIO input.
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Signal/Pin Descriptions

Host Interface (HI) Port

Table 1-9 HI Signals (Continued)

Signal Signal State
Ngme Tg e during Signal Description
yp Reset

HEN Input | Tri-stated Host Enable—This input enables a data transfer on the host|data
bus. When HENs asserted and HR/W high, HO—H7 become
outputs and the host processor may read DSP56002/L002 |data.
When HENis asserted and HR/W low, HO—H7 become
inputs. Host data is latched inside the DSP on the rising edge of
HEN. Normally, a chip select signal derived from host addreéss
decoding and an enable strobe are used to generate HEN

PB12 Input Port B GPIO 12 (PB12)—This signal is a General Purpose 1/C

or signal called PB12 when the Host Interface is not being used.
Output
After reset, the default state for this signal is GPIO input.
HREQ Open | Tri-stated Host Request—This signal is used by the Host Interface to
drain request service from the host processor, DMA controller, or|la
Output simple external controller.
Note: HREQshould always be pulled high when it is not in
use.
PB13 Input Port B GPIO 13 (PB13)—This signal is a General Purpose (nat
or open-drain) I/O signal (PB13) when the Host Interface is nqt
Output selected.
After reset, the default state for this signal is GPIO input.

HACK Input | Tri-stated Host Acknowledge—This input has two functions. It provides a
host acknowledge handshake signal for DMA transfers and it
receives a host interrupt acknowledge compatible with MC68000
family processors.

Note: HACK should always be pulled high when it is not in
use.

PB14 Input Port B GPIO 14 (PB14)—This signal is a General Purpose I/Q

or signal (PB14) when the Host Interface is not selected.
Output
After reset, the default state for this signal is GPIO input.
MOTOROLA DSP56002/D, Rev. 3 1-13
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Signal/Pin Descriptions

Serial Communications Interface Port

SERIAL COMMUNICATIONS INTERFACE PORT

Table 1-10 Serial Communications Interface (SCI+) Signals

Signal | State
Signal Name| g during Signal Description
Type
Reset
RXD Input | Tri-stated Receive Data (RXD)—This input receives byte-oriented data and
transfers the data to the SCI receive shift register. Input data can be
sampled on either the positive edge or on the negative edge |of the
receive clock, depending on how the SCI control register is
programmed.
PCO Input Port C GPIO 0 (PCO)—This signal is a GPIO signal called PC(
or when the SCI RXD function is not being used.
Output
After reset, the default state is GPIO input.
TXD Output | Tri-stated Transmit Data (TXD)—This output transmits serial data fromn
the SCI transmit shift register. In the default configuration, the
data changes on the positive clock edge and is valid on the
negative clock edge. The user can reverse this clock polarity by
programming the SCI control register appropriately.
PC1 Input Port C GPIO 1 (PC1)—This signal is a GPIO signal called PC1
or when the SCI TXD function is not being used.
Output
After reset, the default state is GPIO input.
SCLK Input | Tri-stated SCI Clock (SCLK)—This signal provides an input or output
or clock from which the receive or transmit baud rate is derived in
Output the Asynchronous mode, and from which data is transferred in
the Synchronous mode. The direction and function of the signal
is defined by the RCM bit in the SCI+ Clock Control Registel
(SCCR).
PC2 Port C GPIO 2 (PC2)—This signal is a GPIO signal called PC2
when the SCI SCLK function is not being used.
After reset, the default state is GPIO input.
1-14 DSP56002/D, Rev. 3 MOTOROLA

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786099/DSP56002FC40.html

Signal/Pin Descriptions

Synchronous Serial Interface Port

SYNCHRONOUS SERIAL INTERFACE PORT

Table 1-11 Synchronous Serial Interface (SSI) Signals

Signhal Name

Signal
Type

State
during
Reset

Signal Description

SCO

PC3

Input
or
Output

Tri-
stated

Serial Clock 0 (SC0)—This signal’s function is determined by

whether the SCLK is in Synchronous or Asynchronous mode.

e In Synchronous mode, this signal is used as a serial
flag.

e In Asynchronous mode, this signal receives clock 1/Q.

Port C GPIO 3 (PC3)—This signal is a GPIO signal called PC3
when the SSI SCO function is not being used.

After reset, the default state is GPIO input.

SC1

PC4

Input
or
Output

Tri-
stated

Serial Clock 1 (SC1)—The SSI uses this bidirectional signal tg
control flag or frame synchronization. This signal’s function
determined by whether the SCLK is in Synchronous or
Asynchronous mode.

¢ In Asynchronous mode, this signal is frame sync 1/O.

e ForSynchronousnode with continuous clock, this

signal is a serial 1/0O flag and operates like the SCO|

SCOandSClareindependent serial 1/0O flags but may be us
together for multiple serial device selection.

Port C GPIO 4 (PC4)—This signal is a GPIO signal called PC4
when the SSI SC1 function is not being used.

After reset, the default state is GPIO input.

/10

!

SC2

PC5

Input
or
Output

Tri-
stated

Serial Clock 2 (SC2)—The SSI uses this bidirectional signal ta
control frame synchronization only. As with SCO and SC1, it
function is defined by the SSI operating mode.

Port C GPIO 5 (PC5)—This signal is a GPIO signal called PCH5
when the SSI SC1 function is not being used.

After reset, the default state is GPIO input.

MOTOROLA
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Signal/Pin Descriptions

Synchronous Serial Interface Port

Table 1-11 Synchronous Serial Interface (SSI) Signals (Continued)

sed.

Signal State
Signal Name g during Signal Description
Type
Reset
SCK Input | Tri- SSI Serial Receive Clock-This bidirectional signal provides the
or stated |serial bit rate clock for the SSI when only one clock is being
Output
Port C GPIO 6 (PC6)—This signal is a GPIO signal called PC¢
PC6 when the SSI function is not being used.
After reset, the default state is GPIO input.
SRD Input | Tri- SSI Receive Data—This input signal receives serial data and
stated |transfers the data to the SSI Receive Shift Register.
PC7 Input Port C GPIO 7 (PC7)>—This signal is a GPIO signal called PC7
or when the SSI SRD function is not being used.
Output
After reset, the default state is GPIO input.
STD Output | Tri- SSI Transmit Data (STD)}—This output signal transmits seria
stated |data from the SSI Transmitter Shift Register.
PC8 Input Port C GPIO 8 (PC8)—This signal is a GPIO signal called PC8§
or when the SSI STD function is not being used.
Output
After reset, the default state is GPIO input.
1-16 DSP56002/D, Rev. 3 MOTOROLA
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Signal/Pin Descriptions

Timers

TIMERS

Table 1-12 Timer Signals

State
during Signal Description
Reset

Signal

Signhal Name Type

TIO Input | Tri- Timer Input/Output —The TIO signal provides an interface to the

or stated |timer/event counter module. When the module functions as gn
Output external event counter or is used to measure external pulse |width/
signal period, the TIO is an input. When the module functsas
timer, the TIO is an output, and the signal on the TIO signal is
the timer pulse.

When not used by the timer module, the TIO can be
programmed through the Timer Control/Status Register
(TCSR) to be a General Purpd&® signal.

TIO is effectively disconnected upon leaving reset.
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Signal/Pin Descriptions

On-Chip Emulation Port

On-CHIP EMULATION PORT

Table 1-13 On-Chip Emulation (OnCE) Signals

Signal Name

Signal
Type

State
during
Reset

Signal Description

DSI/OS0

Input
or
Output

Low
Output

Debug Serial Input/Chip Status 8—Serial data or commands
are provided to the OnCE controller through the DSI/OS0 s
when it is an input. The data received on the DSI signal will
recognized only when the DSP has entered the Debug mog
operation. Data is latched on the falling edge of the DSCK s
clock. Data is always shifted into the OnCE serial port Most
Significant Bit (MSB) first. When the DSI/OSO0 signal is an
output, it works in conjunction with the OS1 signal to provid
chip status information. The DSI/OSO0 signal is an output w
the processor is not in Debug mode. When switching from
output to input, the signal is tri-stated.

Note: Connect an external pull-down resistor to this signal.

gnal
be

je of
erial

nen

DSCK/OS1

Input
or
Output

Low
Output

Debug Serial Clock/Chip Status +The DSCK/OS1 signal
supplies the serial clock to the OnCE when it is an input. Th
serial clock provides pulses required to shift data into and g
the OnCE serial port. (Data is clocked into the OnCE on the
falling edge and is clocked out of the OnCE serial port on th
rising edge.) The debug serial clock frequency must be no
greater thar¥ g of the processor clock frequency. When
switching from input to output, the signal is tri-stated.

When it is an output, this signal works with the OSO signal to
provide information about the chip status. The DSCK/OS1 s
is an output when the chipnetin Debugmode.

ut of

gnal

Note: Connect an external pull-down resistor to this signal.
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Signal/Pin Descriptions

On-Chip Emulation Por

Table 1-13 On-Chip Emulation (OnCE) Signals (Continued)

Signal Name|

Signal
Type

State
during
Reset

Signal Description

DSO

Output

Pulled
high

Debug Serial Output—Data contained in one of the OnCE
controller registers is provided through the DSO output sigt
as specified by the last command received from the externa
command controller. Data is always shifted out the OnCE s
port Most Significant Bit (MSB) first. Data is clocked out of th
ONCE serial port on the rising edge of DSCK.

The DSO signal also provides acknowledge pulses to the
external command controller. When the chip enters the Del
mode, the DSO signal will be pulsed low to indicate
(acknowledge) that the OnCE is waiting for commands. Aftg
the ONCE receives a read command, the DSO signal will be
pulsed low to indicate that the requested data is available g
the ONCE serial port is ready to receive clocks in order to de
the data. After the OnCE receives a write command, the DS
signal will be pulsed low to indicate that the OnCE serial pg

t

nal,
al
erial

=)

bug
1

and
2liver
(@]
rtis

ready to receive the data to be written; after the data is written,

another acknowledge pulse will be provided.

Note: Connect an external pull-up resistor to this signal.

Input

Input

Debug Request-The debug request input ([PRIlows the use
to enter the Debug mode of operation from the external
command controller. When DR asserted, it causes the DSP
finish the current instruction being executed, save the instru
pipeline information, enter the Debug mode, and wait for
commands to be entered from the DSI line. While in Debug
mode, the DRsignal lets the user reset the OnCE controller |
asserting it and deasserting it after receiving acknowledge.
may be necessary to reset the OnCE controller in cases wh
synchronization between the OnCE controller and external
circuitry is lost. DRmust be deasserted after the OnCE resp
with an acknowledge on the DSO signal and before sendin
first ONCE command. Asserting DRIl cause the chip to exit
the Stop or Wait state. Having Rserted during the
deassertion of RESEAill cause the DSP to enter Debug mod

Note: Connect an external pull-up resistor to this signal.

to
ction

by
It
ere

bnds
g the
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Signal/Pin Descriptions

On-Chip Emulation Port
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SECTION 2
SPECIFICATIONS

GENERAL CHARACTERISTICS

The DSP56002 is fabricated in high-density HCMOS with TTL compatible inputs and
outputs.

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 ().

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 Absolute Maximum Ratings (GND =0 V)

Rating Symbol Value Unit
Supply Voltage Vce —-0.3t0+7.0 V
All Input Voltages VIN (GND - 0.5) to (\ec+ 0.5) V
Current Drain per Pin excludingd¢ and GND | 10 mA
Operating Temperature Range T, —40 to +105 °C
Storage Temperature Tstg —551t0 +150 °C
THERMAL CHARACTERISTICS
Table 2-2 Thermal Characteristics
PQFP TQFP TQFP PGA
Characteristic Symbol Q 3 Q 3 Q a 3 Unit
Value Value Value Value
Junction-to-ambient RgJa0r 034 50 48 40.6 22 ‘c/w
thermal resistande
Junction-to-case Ro3c0r 03¢ 12.4 10.8 — 6.5 ‘c/wW
thermal resistanée
Thermal Wi 4.0 0.16 — N/A ‘c/w
characterization
parameter
Notes: 1. Junction-to-ambient thermal resistance is based on measurements on a horizontal-single-sid

Printed Circuit Board per SEMI G38-87 in natural convection.(SEMI is Semiconductor Equipme|
Materials International, 805 East Middlefield Rd., Mountain View, CA 94043, (415) 964-5111)
Measurements were made with the parts installed on thermal test boards meeting the specif]
EIA/JJEDECSI-3.

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

3. These are measured values. See note 1 for test board conditions.

4. These are measured values; testing is not complete. Values were measured on a non-stand
layer thermal test board (two internal planes) at one watt in a horizontal configuration.
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Specifications

DC ELECTRICAL CHARACTERISTICS

DC Electrical Characteristics

Table 2-3 DC Electrical Characteristics

Characteristics Symbol | Min | Typ | Max | Units

Supply Voltage Vee 4.5 5.0 55 \Y
Input High Voltage

*EXTAL ViHe 4.0 — | Vce \Y

*RESET VIHR 25 — | Vce \Y

« MODA, MODB, MODC ViHMm 35 — | Vce \Y

« All other inputs ViH 20 — | Vee \Y
Input Low Voltage

* EXTAL V|LC -0.5 — 0.6 V

* MODA, MODB, MODC ViLm 05| — 2.0 \Y

* All other inputs VL 05| — | 08 \Y
Input Leakage Current IN -1 — 1 MA

EXTAL, RESET, MODA/IRQA, MODB/IRQB,

MODC/NMI, DR, BR WT, CKP, PINIT, MCBG

MCBCLR, MCCLK, D20IN
Tri-state (Off—state) Input Current (@ 2.4 V/0.4 V) ITs) -10 | — 10 MA
Output High Voltage @ =—0.4 mA) VoH 24 — — \Y
Output Low Voltage ¢ = 3.0 mA) VoL — — | 04 \Y
HREQIg = 6.7 mA, TXD b = 6.7 mA
Internal Supply Current at 40 MHiz e — 90 105 mA

« In Wait modé& lcew | — | 12| 20 | mA

« In Stop modé lccs — 2 95 | pA
Internal Supply Current at 66 MMz lcal — 95 | 130 | mA

« In Wait modé& lcew | — | 15| 25 | mA

« In Stop modé lces — 2 95 | pA
Internal Supply Current at 80 MHiz e — 115 | 160 mA

« In Wait modé& lcew | — | 18 | 30 | mA

« In Stop modé lccs — 2 95 | pA
PLL Supply Current

¢ 40 MHz — 10| 15 mA

e 66 MHz — 11| 15 mA

e 80 MHz — 12| 18 mA
CKOUT Supply Currefft

e 40 MHz — 14 20 mA

e 66 MHz — 28 35 mA

e 80 MHz — 34 42 mA
Input Capacitance Cin — | 10| — | pF

Notes: 1. Section 4 Design Considerations describes how to calculate the external supply current,
In order to obtain these results all inputs must be terminated (i.e., not allowed to float).

Values are given for PLL enabled.
Values are given for CKOUT enabled.
Periodically sampled and not 100% tested

arwDN
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Specifications

AC Electrical Characteristics

AC ELECTRICAL CHARACTERISTICS

The timing waveforms in the AC Electrical Characteristics are tested with a V
maximum of 0.5 V and a{ minimum of 2.4 V for all pins, except EXTARESET,

MODA, MODB, and MODC. These pins are tested using the input levels set forth in
the DC Electrical Characteristics. AC timing specifications that are referenced to a
device input signal are measured in production with respect to the 50% point of the
respective input signal’s transition. DSP56002 output levels are measured with the
production test machined/ and \p reference levels set at 0.8 V and 2.0 V,
respectively.

\

Pulse Width
vy Low i< High >
. %
npu Midpoint1l 50%
Signal PONtE \dow

Fall Time—s| |<«— —>| [«— Rise Time

A

A1

Note: The midpoint is V;, + (Vyy — V;,)/2.
ote e midpointis V) + (Viy — V)) AA0179

Figure 2-1 Signal Measurement Reference
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Specifications

INTERNAL CLOCKS

Internal Clocks

For each occurrence ofyJ T, Tc or Iy, Substitute with the numbersTiable 2-4.
DF and MF are PLL division and multiplication factors set in registers.

Table 2-4 Internal Clocks

Characteristics Symbol Expression

Internal Operation Frequency f

Internal Clock High Period TH

« With PLL disabled ETH

e With PLL enabled and ME 4 (Min)  0.48x T
(Max) 0.52x T

e With PLL enabled and MF > 4 (Min) 0.467x T
(Max) 0.533 T

Internal Clock Low Period T

» With PLL disabled ET.

* With PLL enabled and ME 4 (Min)  0.48x T
(Max) 0.52x T

e With PLL enabled and MF > 4 (Min) 0.467x T
(Max) 0.533 T

Internal Clock Cycle Time Tc ETc x DF/MF

Instruction Cycle Time leye 2xTe

MOTOROLA
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Specifications
External Clock (EXTAL Pin)

EXTERNAL CLOCK (EXTAL PIN)

The DSP56002 system clock may be derived from the on-chip crystal oscillator as
shown inFigure 2-2 , or it may be externally supplied. An externally supplied square
wave voltage source should be connected to EXTAL, leaving XTAL physically
unconnected to the board or socket. The rise and fall times of this external clock
should be 4 ns maximum.

XTAL EXTAL EXTAL XTAL
R
XTAL1
c C
£ L
Fundamental Frequency 3rd Overtone
Crystal Oscillator Crystal Oscillator
Suggested Component Values Suggested Component Values
R =680 kQ + 10% R1 =470 kQ + 10%
C =20 pf £ 20% R2 =330 Q + 10%
C1=0.1pf £20%
C2 =26 pf £ 20%
C3 =20 pf£10%
L1=2.37 pyH + 10%
XTAL =40 MHz, AT cut, 20 pf load,
50 Q max series resistance
Note: 1. The suggested crystal source is Note: 1. *3'dovertone crystal.
ICM, # 433163 - 4.00 2. The suggested crystal source is ICM,
(4 MHz fundamental, 20 pf load) or # 471163 - 40.00 (40 MHz 34 overtone,
# 436163 - 30.00 20 pf load).
(30 MHz fundamental, 20 pf load). 3. R2 limits crystal current.
2. To reduce system cost, a ceramic 4. Reference Benjamin Parzen, The Design
resonator may be used instead of of Crystal and Other Harmonic
the crystal. Suggested source: Oscillators, John Wiley & Sons, 1983.

Murata-Erie #CST4.00MGW040
(4 MHz with built-in load
capacitors)

AA0211

Figure 2-2 Crystal Oscillator Circuits
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Specifications

External Clock (EXTAL Pin)

Vinc
EXTAL \ Midpoint
\ Vic /
ETh ET_
< () .
.
c
- (4) -
N
NOTE: The midpointis V) ¢ + 0.5 (Vigc — Vo) AAD360
Figure 2-3 External Clock Timing
Table 2-5 Clock Operation
40 MHz 66 MHz 80 MHz
Num Characteristics Symbol Unit
Min | Max [Min | Max [Min | Max
Frequency of Operation E 0 40 0 & 0 8 MHz
(EXTAL Pin)
1 |Clock Input High ETH
e With PLL disabled 11.7 00 7.09 00 5.8 00
(46.7% — 53.3% duty cycle) ns
e With PLL enabled 10.5|235.5us| 6.36|235.5us| 5.3 | 235.5us
(42.5% — 57.5% duty cycle)
2 | Clock Input Low
« With PLL disabled 11.7 00 7.09 00 5.8 0
(46.7% — 53.3% duty cycle)] ET_ ns
e With PLL enabled 10.5|235.5us| 6.36| 235.5us| 5.3 | 235.5us
(42.5% — 57.5% duty cycle)
3 |Clock Cycle Time
« With PLL disabled ETc 25 00 151 125 o0 ns
* With PLL enabled 25 |409.6us|15.15 409.6us| 12.5| 409.6us
4 |Instruction Cycle Time =
leye=2Tc
e With PLL disabled leye 50 00 30.3 00 25 00 ns
e With PLL enabled 50 |819.2us| 30.3(819.2us| 25 |819.2us
Note: External Clock Input High and External Clock Input Low are measured at 50% of the inp
transition.
MOTOROLA DSP56002/D, Rev. 3 2-7
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Specifications

Phase Lock Loop (PLL) Characteristics

PHASE LOCK LOOP (PLL) CHARACTERISTICS

Table 2-6 Phase Lock Loop (PLL) Characteristics

Characteristics Expression Min Max Unit
VCO frequency when PLL enabie#® MF X E 10 f MHz
PLL external capacitér MF x Cpcap
(PCAP pin to \¢cp @MF< 4 MF x 340 | MF x 480 pF
@ MF>4 MFx 380 | MF x 970 pF

Notes: 1.

The Ein ETy, ET,, and ET. means external.
MF is the PCTL Multiplication Factor bits (MFO—MF11).

2.
3. The maximum VCO frequency is limited to the internal operation frequency.
4

Cpcap is the value of the PLL capacitor (connected between PCAP pigggddr MF = 1.

The recommended value for Cpcap is: 400 pF forsMFand 540 pF for MF > 4.

RESET, STOP, MODE SELECT, AND INTERRUPT TIMING

C_=50pF + 2 TTL loads
WS = number of Wait States (0—15) programmed into the external bus access using BCR
1 Wait State = ¢

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

Num Characteristics Min Max Unit
9 |Delay from RESETAssertion to Address High Impedance
(periodically sampled and not 100% tested). — 26 ns
10 |Minimum Stabilization Duration
 Internal Oscillator PLL Disabléd 75000 — ns
« External clock PLL Disabléed 25Tc — ns
- External clock PLL Enabléd 25007 — ns
11 |Delay from Asynchronous RESHJeassertion to First
External Address Output (Internal Reset Deassertion) 8Tc 9T+ 20 ns
12 [Synchronous Reset Setup Time from RE$ERssertion to
first CKOUT transition 85 Tc ns
13 |Synchronous Reset Delay Time from the first CKOUT
transition to the First External Address Output 8Tc 8Tc+6 ns
14 |Mode Select Setup Time 21 — ns
15 |Mode Select Hold Time 0 — ns
16 [Minimum Edge-Triggered Interrupt Request Assertion 13 — ns
Width
2-8 DSP56002/D, Rev. 3 MOTOROLA

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786099/DSP56002FC40.html

Specifications

RESET, Stop, Mode Select, and Interrupt Timing

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

Num Characteristics Min Max Unit

16a |Minimum Edge-Triggered Interrupt Request Deassertion 13 — ns
Width

17 |Delay from IRQA IRQB, NMI Assertion to External Memory
Access Address Out Valid
» Caused by First Interrupt Instruction Fetch 5Tc+ TH — ns
» Caused by First Interrupt Instruction Execution 9T+ TH — ns

18 [Delay from IRQA IRQB, NMI Assertion to General Purpose
Transfer Output Valid caused by First Interrupt Instruction

Execution 11T+ Ty — ns
19 |Delay from Address Output Valid caused by First Interrupt
Instruction Execute to Interrupt Request — 2T+ T+ ns
Deassertion for Level Sensitive Fast Interrapts (Tex WS) — 23
20 |Delay from RDAssertion to Interrupt Request — 2T+ ns
Deassertion for Level Sensitive Fast Interrapts (TcxWS)—21

21 |Delay from WRAssertion to Interrupt Request Deassertion
for Level Sensitive Fast Interruﬁts

e WS=0 — 2Tc-21 ns
e WS=>0 — T+ T+ ns
(TcxWS)-21

22 |Delay from General-Purpose Output Valid to Interrupt
Request Deassertion for Level Sensitive Fast Intefrupts
—If Second Interrupt Instruction is:

e Single Cycle — T _31 ns
« Two Cycles — 2Tc+T . —-31| ns

23 |Synchronous Interrupt Setup Time from IRQRQB, NMI
Assertion to the second CKOUT transition 10 Tec ns

24 |Synchronous Interrupt Delay Time from the second CKQUT
transition to the First External Address Output Valid caused
by the First Instruction Fetch after coming out of Wait Statel3T-+ Ty | 13T+ Ty +6| ns

25 |Duration for IRQAAssertion to Recover from Stop State 12 — ns

26 |Delay from IRQAAssertion to Fetch of First Interrupt
Instruction (when exiting ‘Stopl)

* Internal Crystal Oscillator Clock, OMR bit 6 =0 655481 — ns
» Stable External Clock, OMR Bit 6 =1 20T — ns
e Stable External Clock, PCTL Bit17 =1 13T — ns

27 |Duration of Level Sensitive IRQAssertion to ensure
interrupt service (when exiting ‘St0|5’)

* Internal Crystal Oscillator Clock, OMR bit6 =0 | 65534 + T — ns

» Stable External Clock, OMR Bit 6 = 1 6T+ T — ns

« Stable External Clock, PCTLBit17 =1 12 — ns
MOTOROLA DSP56002/D, Rev. 3 2-9
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Specifications

RESET, Sto

p, Mode Select, and Interrupt Timing

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

uting

ugh
d Edge-
I when

Num Characteristics Min Max Unit
28 |Delay from Level Sensitive IRQAssertion to Fetch of First
Interrupt Instruction (when exiting ‘Stopl)
* Internal Crystal Oscillator Clock, OMR bit 6 =0 655481 — ns
» Stable External Clock, OMR bit6 =1 20T — ns
» Stable External Clock, PCTL bit 17=1 13T — ns
Notes: 1. A clock stabilization delay is required when using the on-chip crystal oscillator in two cases:
- after power-on reset, and
* when recovering from Stop mode.
During this stabilization period,d Ty, and T_ will not be constant. Since this stabilization period
varies, a delay of 75,0007 is typically allowed to assure that the oscillator is stable before exec|
programs.
2. Circuit stabilization delay is required during reset when using an external clock in two cases:
- after power-on reset, and
* when recovering from Stop mode.
3.  When using fast interrupts and IR@Ad IRQBare defined as level-sensitive, then timings 19 thrg
22 apply to prevent multiple interrupt service. To avoid these timing restrictions, the deasserte
triggered mode is recommended when using fast interrupt. Long interrupts are recommendeq
using Level-sensitive mode.
VIHR
RESET \ /
5 () W
«< 10 > | > 11
\Z
AO0-A15 First Fetch
AA0356
Figure 2-4 Reset Timing
CKOUT fﬂﬂ
4_
RESET
(13)
- 13 »/
N
AO-A15,
55, P X
XY
AAQ357
Figure 2-5 Synchronous Reset Timing
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RESET, Stop, Mode Select, and Interrupt Timing

VIHR
RESET \ /
(),
VIHM VIH
MODA, MODB ><><><><><>00<>< IRQA, IRQB,
MODC ViLm Vi NI
AA0358
Figure 2-6 Operating Mode Select Timing
55
A0-A15 ‘ >< First Interrupt Instruction Execution/Fetch ><
P24
(C
)
"D \F /
(50)
[ 20 >
. N
— )
WR /
S e (19) -
IRQA & \19) /
IRQB ) /
NMI J
a) First Interrupt Instruction Execution
General {§
Purpose ><
I/0 £ =
18 >l 22 >t
< > N
IRQA
IRQB .
NMI J
b) General Purpose 1/0 AAO359
Figure 2-7 External Level-Sensitive Fast Interrupt Timing
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Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786099/DSP56002FC40.html

Specifications

RESET, Stop, Mode Select, and Interrupt Timing

ROA IROB \ /
IRQA, IRNMB| \ m /
IRQA, IRQB ) \1—6/ .
" ONMI ;/ \\
AN
h @ " AA0361

Figure 2-8 External Interrupt Timing (Negative Edge-Triggered)

CKOUT / \ TO,T27

IRQA, IRQB
NMI 5
- (24) .
o
AO-Al5, p);
DS, PS
XIY 55
AA0362
Figure 2-9 Synchronous Interrupt from Wait State Timing
IRQA 5
(26)
- 6 »!
AO-AIS, &)
DS, PS First Instruction Fetch
XY
AA0363
Figure 2-10 Recovery from Stop State Using IRQA
IRQA N ZP
- (58) -
-< \2_8/ >
AO__AQ First IRQA Interrupt
DS, P§ Instruction Fetch
XY
AA0364
Figure 2-11 Recovery from Stop State Using IRQA Interrupt Service
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Specifications
Host I/0O (HI) Timing

HOST I/0 (HI) TIMING

C_=50pF + 2 TTL loads

Note: Active low lines should be “pulled up” in a manner consistent with the ac and
dc specifications.

Table 2-8 Host I/0O Timing (All Frequencies)

Num Characteristics Min Max Unit

31 |HEN/HACK Assertion Width

e CVR,ICR, ISR, RXL Read Tc+31 — ns
VR, RXH/M Read 26 —
e Write 13 —
32 HEN/HACK Deassertion Width 13 — ns
- Between Two TXL Write$ 2Tc+31 — ns
« Between Two CVR, ICR, ISR, RXL Redds 2Tc+31 — ns
33 |Host Data Input Setup Time Before HEMCK 4 — ns
Deassertion
34 |Host Data Input Hold Time After HENIACK 3 — ns
Deassertion
35 |HEN/HACK Assertion to Output Data 0 — ns
Active from High Impedance
36 |HEN/HACK Assertion to Output Data Valid — 26 ns
37 |HEN/HACK Deassertion to Output Data High — 18 ns
Impedance
38 | Output Data Hold Time After HEMIACK 25 — ns
Deassertioh
39 |HR/W Low Setup Time Before HEMssertion 0 — ns
40 |HR/W Low Hold Time After HENDeassertion 3 — ns
41 |HR/W High Setup Time to HEMssertion 0 — ns
42 |HR/W High Hold Time After HENHACK 3 — ns
Deassertion
43 |HAO-HAZ2 Setup Time Before HENssertion 0 — ns
44 |HAO-HAZ2 Hold Time After HENDeassertion 3 — ns
45 |DMA HACK Assertion to HREQDeassertio‘h 3 45 ns
46 DMA HACK Deassertion to HREstertior‘f'5
*+ For DMA RXL Read T +Tc+ Ty — ns
» For DMA TXL Write T +Tc — ns
e All other cases 0 — ns
MOTOROLA DSP56002/D, Rev. 3 2-13
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Specifications

Host I/0O (HI) Timing

Table 2-8 Host I/O Timing (Continued)(All Frequencies) (Continued)
Num Characteristics Min Max Unit
47 |Delay from HENDeassertion to HREQ T +Tc+TH — ns
Assertion for RXL Re&tP
48 |Delay from HENDeassertion to HREQ T +Tc — ns
Assertion for TXL Writé®
49 Delay from HENAssertion to HREQ
Deassertion for RXL Read, TXL Wrife® 3 53] ns
Notes: 1. SeeHost Port Considerations in Section 4 .
2. This timing must be adhered to only if two consecutive writes to the TXL are executed without polling
TXDE or HREQ
3. This timing must be adhered to only if two consecutive reads from one of these registers are executed
without polling the corresponding status bits or HREQ
4. HREQIs pulled up by a 1& resistor.
5. Specifications are periodically sampled and not 100% tested.
6. May decrease to 0 ns for future versions.
HREQ \
(Output)
HACK \ / \
(Input)
HR/W / \
(Input) —— 4
(35)+ = +:
HO-H7 / i N
(Output) { Data Valid )
AA1084
Figure 2-12 Host Interrupt Vector Register (IVR) Read
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Host I/0O (HI) Timing
HREQ / \
(Output)

Ll T RXH RXM RXL
HEN
BN CONE TN S
HA2-HAQ Address Valid X Address Valid >< Address Valid
(Input)
_>I<_ —

@] =@
HO-H7

it Vaia YQOP—CQOX G Xo0—QOC b X0

AA1113

A

HR/W
(Input)

A

A
\

A

Figure 2-13 Host Read Cycle (Non-DMA Mode)

HREQ \ / \
(Output)
TEN TXH TXM TXL
HEN : . \ ; /
(Input) \ Write / Write Write
4—@»
@ - @

HAZ(E]Igﬁg } Address Valid X Address Valid >< Address Valid X

:

A
Y

i ®
ooy N\ / \ / \
@y T
ounn OO0 s YOO Gaia XOOXX_Gaia X
AAl1114
Figure 2-14 Host Write Cycle (Non-DMA Mode)
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Host I/0O (HI) Timing

HREQ

(Output)
OACK RXH
HACK \ Read

(Input)

@)

G| )
—{@ vaia JOO—CQOX Gl XoO—QOC i X0
AA1115

4

A

-

A

(Output)
Figure 2-15 Host DMA Read Cycle
HREQ
(Output)
oy /
O N ey
ooy )OO Vaia XOOOX_vaia XXXXX_Vais X
AA1116
Figure 2-16 Host DMA Write Cycle
DSP56002/D, Rev. 3 MOTOROLA
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Specifications

Serial Communication Interface (SCI) Timing

SERIAL COMMUNICATION INTERFACE (SCI) TIMING

C_=50pF + 2 TTL loads
tscc= Synchronous Clock Cycle Time (For internal clogkdlis determined by the SCI Clock
Control Register andd) The minimum gccvalue is 8 Tc.

Table 2-9 SCI Synchronous Mode Timing (All Frequencies)

Num Characteristics Min Max Unit
55 | Synchronous Clock Cycle—tc 8Tc — ns
56 |Clock Low Period tscd2 — 10.5 — ns
57 |Clock High Period tscd2 — 10.5 — ns
58 |<intentionally blank > — — —
59 | Output Data Setup to Clock Falling Edge tgcd4 + T| — 26 — ns
(Internal Clock)

60 |Output Data Hold After Clock Rising Edge tgcd4 — T —8 — ns
(Internal Clock)

61 |Input Data Setup Time Before Clock tgcd4 + T +23 — ns
Rising Edge (Internal Clock)

62 |Input Data Not Valid Before Clock Rising — tscd4 + T. —55| ns
Edge (Internal Clock)

63 |Clock Falling Edge to Output Data Valid — 325 ns
(External Clock)

64 | Output Data Hold After Clock Rising Edge Tc+3 — ns
(External Clock)

65 |Input Data Setup Time Before Clock 16 — ns
Rising Edge (External Clock)

66 |Input Data Hold Time After Clock Rising 21 — ns
Edge (External Clock)

Table 2-10 SCI Asynchronous Mode Timing—1X Clock

Num Characteristics Min Max Unit
67 | Asynchronous Clock Cycle—xgc 64Tc — ns
68 |Clock Low Period tacc/2 — 11 — ns
69 |Clock High Period tacc/2 — 11 — ns
70 |<intentionally blank > — — —
71 | Output Data Setup to Clock Rising Edge (Interhatpco/2 — 51 — ns

Clock)
72 |Output Data Hold After Clock Rising Edge tacc/2 — 51 — ns
(Internal Clock)
MOTOROLA DSP56002/D, Rev. 3 2-17
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Specifications

Serial Communication Interface (SCI) Timing

Y

A

RCLK —

TCLK \ 1 \

A
Y
A
‘

(Output) Q
59

TXD >< Data Valid ><

<<
-

RXD Data

X X

a) Internal Clock

®

[
'

:

RCLK @
TCLK \
(Input) X 7
XD Data Valid }

RXD 4 Data Valid >
b) External Clock AA0388
Figure 2-17 SCI Synchronous Mode Timing
- (67) .
M-
- s
IX TCLK
(Output) \ / \‘
TXD Data Valid ><
Note: In the wire-OR mode, TXD can be pulled up by 1 kQ. AA0389
Figure 2-18 SCI Asynchronous Mode Timing
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Specifications

Synchronous Serial Interface (SSI) Timing

SYNCHRONOUS SERIAL INTERFACE (SSI) TIMING

C_=50pF + 2 TTL loads

tssicc= SSI clock cycle time

TXC (SCK Pin) = Transmit Clock

RXC (SCO0 or SCK Pin) = Receive Clock

FST (SC2 Pin) = Transmit Frame Sync

FSR (SC1 or SC2 Pin) = Receive Frame Sync

i ck = Internal Clock

x ck = External Clock

g ck = Gated Clock

i ck a = Internal Clock, Asynchronous Mode (Asynchronous implies that
STD and SRD are two different clocks)

i ck s = Internal Clock, Synchronous Mode (Synchronous implies that
STD and SRD are the same clock)

bl = bitlength
wl = wordlength
Table 2-11 SSI Timing
40 MHZ or 66 MHz 80 MHz
Num Characteristics Case Unit
Min Max Min Max
80 |Clock Cycle—§gicc 4T — 4T — i ck ns
3T¢ — 3Tc — x ck
81 |[Clock High Period | tggicd2 —10.8 — Tc+5 — i ck ns
TC + T|_ — TC +5 — X ck
82 |Clock Low Period tsgicd2 — 10.8 — Tc+5 — i ck ns
TC + T|_ — TC +5 — x ck
84 |RXC Rising Edge to — 40.8 — 30 X ck ns
FSR Out (bl) High — 25.8 — 25.8 icka
85 |RXC Rising Edge to — 35.8 — 30 x ck ns
FSR Out (bl) Low — 25.8 — 25.8 icka
86 |RXC Rising Edge to — 35.8 — 30 x ck ns
FSR Out (wl) High — 20.8 — 20.8 icka
87 |RXC Rising Edge to — 35.8 — 30 x ck ns
FSR Out (wl) Low — 20.8 — 20.8 icka
88 |Data In Setup Time 3.3 — 3.3 — x ck ns
Before RXC (SCKin 15.8 — 15.8 — icka
Synchronous Mode 13 — 13 — icks
Falling Edge
MOTOROLA DSP56002/D, Rev. 3 2-19
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Specifications

Synchronous Serial Interface (SSI) Timing

Table 2-11 SSI Timing (Continued)

40 MHZ or 66 MHz 80 MHz
Num Characteristics Case Unit
Min Max Min Max

89 |Data In Hold Time 18 — 18 — x ck ns
After RXC Falling 3.3 — 3.3 — i ck
Edge

90 |[FSR Input (bl) High 0.8 — 0.8 — x ck ns
Before RXC Falling 17.4 — 174 — icka
Edge

91 |FSR Input (wl) High 3.3 — 3.3 — x ck ns
Before RXC Falling 18.3 — 18.3 — icka
Edge

92 |FSR Input Hold 18.3 — 18.3 — X ck ns
Time After RXC 3.3 — 33 — ick
Falling Edge

93 |Flags Input Setup 0.8 — 0.8 — x ck ns
Before RXC Falling 16.7 — 16.7 — icks
Edge

94 |Flags Input Hold 18.3 — 18.3 — x ck ns
Time After RXC 3.3 — 3.3 — icks
Falling Edge

95 | TXC Rising Edge to — 31.6 — 30 x ck ns
FST Out (bl) High — 15.8 — 15.8 ick

96 |TXC Rising Edge to — 33.3 — 30 x ck ns
FST Out (bl) Low — 18.3 — 18.3 i ck

97 | TXC Rising Edge to — 30.8 — 30 x ck ns
FST Out (wl) High — 18.3 — 18.3 i ck

98 | TXC Rising Edge to — 33.3 — 30 x ck ns
FST Out (wl) Low — 18.3 — 18.3 i ck

99 | TXC Rising Edge to — 333+ — 30 x ck ns
Data Out Enable TH
from High — 20.8 — 20.8 i ck
Impedance

100 | TXC Rising Edge to — 333+ — 30 X ck ns
Data Out Valid T

— 224 — 224 i ck

101 | TXC Rising Edge to — 358 — 30 X ck ns
Data Out High — 20.8 — 20.8 i ck
Impedance

2-20 DSP56002/D, Rev. 3 MOTOROLA
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Synchronous Serial Interface (SSI) Timing

Table 2-11 SSI Timing (Continued)

40 MHZ or 66 MHz 80 MHz
Num Characteristics Case Unit
Min Max Min Max

101A | TXC Falling Edge to — T+ TH — Tc+Th| gck ns
Data Out High
Impedancé

102 |FST Input (bl) Setup 0.8 0.8 x ck ns
Time Before TXC 18.3 — 18.3 — i ck
Falling Edge

103 |FST Input (wl) to — 30.8 — 30.8 ns
Data Out Enable
from High
Impedance

104 |FST Input (wl) 0.8 — 0.8 — X ck ns
Setup Time Before 20.0 — 20.0 — ick
TXC Falling Edge

105 |FST Input Hold 18.3 — 18.3 — X ck ns
Time After TXC 33 — 3.3 — ick
Falling Edge

106 |Flag Output Valid — 325 — 30 x ck ns
After TXC Rising — 20.8 — 20.8 i ck
Edge

Notes: 1. For internal clock, External Clock Cycle is defined Qbéand SSI control register.
2. Periodically sampled and not 100% tested
MOTOROLA DSP56002/D, Rev. 3 2-21
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Synchronous Serial Interface

(SSI) Timing

A
/
A

4

/]

/5

(C

)

A
Y
=
o
-

First Bit

(C

J
(Last Bit >
J

2)

N\

See Note

@)
oy ] N/
(o) ‘1
FST (Bit)
Out
-
FST (Word) /
Out /|
100)—r<—>
N
Data Out {
@ :_ » 105
FST (Bit) In \\ \
-><—
@ << > <
FST (Wortljrz /
408
Flags Out

X

Note: Inthe Network mode, output flag transitions can occur at the start of each time slot within the
frame. In the Normal mode, the output flag state is asserted for the entire frame period.

Figure 2-19 SSI Transmitter Timing

AA0390
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Synchronous Serial Interface (SSI) Timing

@)

RXC
(Input/Output) _/

A

Y

A

Y
®

N

e\

|
®

FSR (Bit)
Out

(s) =l — 1 ~®)

FSR (Word)
Out

Data In

FSR (Bit)
In

FSR (Word)
In

Flags In

AA0391

Figure 2-20 SSI Receiver Timing
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Specifications

External Bus Asynchronous Timing

EXTERNAL BUS ASYNCHRONOUS TIMING

C_=50pF + 2 TTL loads
WS = Number of Wait States (0 to 15), as determined by BCR register

Capacitance Derating:The DSP56002 External Bus Timing Specifications are designed and
tested at the maximum capacitive load of 50 pF, including stray capacitance. Typically, the drive
capability of the External Bus pins (AO—A15, D0-D23, PS, DS, RD, WR, X/Y, EXTP) derates
linearly at 1 ns per 12 pF of additional capacitance from 50 pF to 250 pF of loading. Port B and C
pins (HI, SCI, SSI, and Timer) derate linearly at 1 ns per 5 pF of additional capacitance from 50
pF to 250 pF of loading. Active low lines should be “pulled up” in a manner consistent with the
AC and DC specifications.

Table 2-12 External Bus Asynchronous Timing

40 MHz 66 MHz 80 MHz
No. Characteristics Unit
Min Max Min Max Min Max

115Delay from BR

Assertion to BG

Assertion

L With no 2TC + 4TC + TH + 14 2TC + 4TC + TH + 14 2TC + 4TC + TH +14| ns
external access Ty TH TH

from the DSP
L During externaITC + TH 4TC + TH + TC + TH 4TC + TH + TC + TH 4TC + TH + ns
read or write (TcxWS) + 14 (TcxWS) + 14 (TcxWS) + 14
access
L During externaITC + TH 6TC + TH + TC + TH 6TC + TH + TC + TH 6TC + TH + ns
read-modify- (2Tcx WS) +14 @TcxWS) +14 (2Tcx WS) +14
write access
e During Stop 00 14 00 14 00 14 ns
mode—
external bus
will not be
released and
BG will not go
low
L During Wait TH TC + TH + 15 TH TC + TH + 15 TH TC + TH + 15 ns
mode

116Delay from BR 2Tc | 4Tc+125 | 2Tc | 4Tc+125 | 2Tc | 4Tc+125 | ns
Deassertion to BG
Deassertion

2-24 DSP56002/D, Rev. 3 MOTOROLA

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786099/DSP56002FC40.html

Specifications

External Bus Asynchronous Timing

Table 2-12 External Bus Asynchronous Timing (Continued)

40 MHz 66 MHz

80 MHz

Unit

No. Characteristics
Min

Max Min Max

Min

Max

117BG Deassertion
Duration
e During Wait |[Tc_55
mode
e All other caseg 2T+
Ty —5.5

Tc_55

2T+
Ty —5.4

ns

ns

118Delay from Address, 0
Data, and Control Bug
High Impedance to BG
Assertion

ns

119Delay from BG 0
Deassertion to Address
and Control Bus
Enabled

ns

120Address Valid to
WR Assertion
e WS=0 T -6
« WS>0 Tc—6

— T —45 —
— Te-45 —

ns
ns

121WR Assertion Width
e WS=0 Tc—4
e WS=>0 WS x

- Te—4 —
— WS x —
Tc+ T

ns
ns

122WR Deassertion to Ty—6
Address Not Valid

ns

123WR Assertion to Data
Out Active From High
Impedance
e WS=0 Ty—4
e WS>0 0

ns
ns

124Data Out Hold Time | Ty—7
from WR Deassertion
(the maximum
specification is
periodically sampled,
and not 100% tested)

Ty—25 |Ty-5| Tyu—15

Ty—15

ns

125Data Out Setup Time
to WR Deassertion
. WS=0 T _-08
e WS>0 WS x
Tct+ T
—-0.8

— T, —04 —

N WS x J—

Tct+TL
—-04

T —05
WS x
Tc+TL

—-05

ns
ns

MOTOROLA
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External Bus Asynchronous Timing

Table 2-12 External Bus Asynchronous Timing (Continued)

40 MHz 66 MHz 80 MHz
No. Characteristics Unit
Min Max Min Max Min Max
126RD Deassertion to Ty — Ty—-1 — Ty — ns
Address Not Valid
127/Address Valid to RD
Deassertion
L4 WS =0 TC + —_ TC + —_ TC + —_ ns
T -6 T -6 T -6
« WS>0 (WS + — (WS + — (WS + — ns
1)x 1)x 1)x
To) + To) + To) +
T —6 T -6 T —6
128Input Data Hold Time 0 — 0 — 0 — ns
to RD Deassertion
129RD Assertion Width
« WS=0 Te—4 — Te—4 — Te—4 — ns
.« WS>0 (WS + — (WS + — (WS + — ns
1)x 1)x 1)x
To) -4 To) -4 To) -4
130Address Valid to Inpu
Data Valid
L4 WS =0 —_ Tc+T|_—9.5 —_ Tc+T|_—7 —_ TC+TL_6 ns
« WS>0 —  [(WSHIxTQ+| — [(WSHIXTQ+| — |(WS+1)xTo)| ns
T, -95 T -7 +T, -6
131jAddress Valid to T —415 — T, —45 — T —45 — ns
RD Assertion
132RD Assertion to Input
Data Valid
. WS=0 — Te—75 — Te—55 — Tc—55 | ns
* WS>0 — (((WS+1)xT)—| — [(WSHL)xTo)—| — [(WS+L)xTg)—| ns
75 55 55
133WR Deassertion to Tc-7 — Tc—-5 — Tc—5 — ns
RD Assertion
134RD Deassertion to Tc—4 — Tc—25 — Tc—25 — ns
RD Assertion
135WR Deassertion to
WR Assertion
.« WS=0 Te—4 — Te-3 — Te-3 — ns
L4 WS >0 TC + —_ TC + —_ TC + —_ ns
Ty—4 Ty-3 Ty -3
2-26 DSP56002/D, Rev. 3 MOTOROLA
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External Bus Asynchronous Timing

Table 2-12 External Bus Asynchronous Timing (Continued)

40 MHz 66 MHz 80 MHz
No. Characteristics Unit
Min Max Min Max Min Max
136RD Deassertion to
WR Assertion
« WS=0 Tc—4 — Tc—2.5 — Tc—25 — ns
© WS>0 Tc+ — T+ — Tc+ — ns
Ty—4 Ty—2.5 Ty —2.5
BR \
\
BG \ /
_/ /|
<—@—> @ -« >
AO-A15, PS /
DS, X/Y, \
RD, WR
D0-D23
AA0392
Figure 2-21 Bus Request / Bus Grant Timing
MOTOROLA DSP56002/D, Rev. 3 2-27
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External Bus Asynchronous Timing

AO-A15, DS, W/
PS, X/Y >< /><
(See Note) N
- @ »le>—126
N
@ -« »l<«—{129
RD \

. \
ﬁ/‘@’
j@

D0-D23 Data Out _<X><

™/

v o

N
- e

X

Note: During Read-Modify-Write instructions, the address lines do not change state.

AA0393

Figure 2-22 External Bus Asynchronous Timing
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Specifications

EXTERNAL BUS SYNCHRONOUS TIMING

C_=50pF + 2 TTL loads

Capacitance Derating The DSP56002 external bus timing specifications are designed and tested

External Bus Synchronous Timing

at the maximum capacitive load of 50 pF, including stray capacitance. Typically, the drive
capability of the external bus pins (A0—-A15, DO-D23,[PS RD, WR, X/Y) derates linearly at 1
ns per 12 pF of additional capacitance from 50 pF to 250 pF of loading. Port B and C pins (HI,

SCI, SSI, and Timer) derate linearly at 1 ns per 5 pF of additional capacitance from 50 pF to 250
pF of loading. Active-low lines should be “pulled up” in a manner consistent with the ac and dc

specifications.
Table 2-13 External Bus Synchronous Timing
40 MHz 66 MHz 80 MHz
Num Characteristics Unit
Min Max Min Max Min Max
140 | First CKOUT transition to Address Valid — 6.2 — 5 — 5 ns
141 | Second CKOUT transition to WR
Assertiort ns
e WS=0 _ 4.4 _ 4 — 4 ns
* WS>0 — | Ty+44| — | Ty+4| — | T4+4
142 [ Second CKOUT transition to WR 13 91 1 5 1 5 ns
Deassertion
143 [ Second CKOUT transition to RD — 3.9 — 3.9 — 3.9 ns
Assertion
144 | Second CKOUT transition to RD 0 34 -3 3 -3 3 ns
Deassertion
145 | First CKOUT transition to Data-Out Valid — 54 — 45 — 45 ns
146 | First CKOUT transition to Data-Out 0 — 0 — 0 — ns
Invalid®
147 | Data-In Valid to second CKOUT transition3.4 — 34 — 34 — ns
(Setup)
148 | Second CKOUT transition to Data-In 0 — 0 — 0 — ns
Invalid (Hold)
149 | First CKOUT transition to Address 0 — 0 — 0 — ns
Invalid®

Notes: 1.

2. WS are wait state values specified in the BCR.
3. First CKOUT transition to data-out invalid (specification # T146) and first CKOUT transition to
address invalid (specification # T149) indicate the time after which data/address are no longe

guaranteed to be valid.

4. Timings are given from CKOUT midpoint tagy or Vo of the corresponding pin(s).

5. First CKOUT transition is a falling edge of CKOUT for CKP = 0.

AC timing specifications which are referenced to a device input signal are measured in produ
with respect to the 50% point of the respective input signal’s transition.

ction
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External Bus Synchronous Timing

TO T1 T2 T3 TO T1 T2 T3 TO
CKOUT 2 X 7Z X 7/_\_/
AO-AL5
DS, PS >< >< )
XIY
(401 14t L1109
RD /
I
141) <> <142

@) 149
D0-D23 Data Out <}
J
172~

X

EXTAL
@~ -
Note: During Read-Modify-Write Instructions, the address lines do not change states. AA0395
Figure 2-23 Synchronous Bus Timing
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External Bus Synchronous Timing

Table 2-14 Bus Strobe/Wait Timing

No.

Characteristics

40 MHz

66 MHz

80 MHz

Min

Max

Min

Max

Min

Max

Unit

150

Firs_t CKOUT transition
to BSAssertion

56

56

56

ns

151

WT Assertion to first
CKOUT transition
(setup time)

53

53

53

ns

152

FiriCKOUT transition
to WT Deassertion for
Minimum Timing

Te—7.9

Te—7.9

ns

153

WT Deassertion to first
CKOUT transition for
Maximum Timing

(2 wait states)

7.9

7.9

ns

154

Second CK%JT
transition to BS
Deassertion

52

52

52

ns

155

BSAssertion to Addres
Valid

'l

24

24

24

ns

156

BSAssertion to WT
Assertiort

Tc—10.9

Tc—10.9

T.—88

ns

157

BSAssertion to WT
Deassertioh®

(WS—1)x

WSx To—
135

(WS—1)x

WSx To—
135

(WS—1)x

WSx Te—
10.9

ns

158

WT Deassertion to BS
Deassertion

TC + TL +
33

2%
TC+TL+
7.8

TC + TL +
33

2 %X
TC+TL+
7.8

TC + TL +
33

2 %X
TC+TL+
7.8

ns

159

Minimum BS
Deassertion Width for
Consecutive External
Accesses

ns

160

BSDeassertion to
Address Invalid

Ty—4.6

Ty—4.6

Ty—4.6

ns

161

Data-In Valid to RD
Deassertion (Set Up)

34

34

34

ns

162

BRAssertion to second
CKOUT transition for
Minimum Timing

9.5

9.5

9.5

ns
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External Bus Synchronous Timing

Table 2-14 Bus Strobe/Wait Timing (Continued)

40 MHz 66 MHz 80 MHz
No. Characteristics Unit
Min Max Min Max Min Max

163 | BRDeassertion to 8 Te 8 Te 8 Te ns
second CKOUT
transition for
Minimum Timing

164 | First CKOUT transition — 8.8 — 8.8 — 8.8 ns
to BG Assertion

165 | First CKOUT transition — 53 — 53 — 53 ns
to BG Deassertion

170 | EXTAL to CKOUT with 3 9.7 3 9.7 3 9.7 ns
PLL Disabled
EXTAL to CKOUT? with 03 3.7 0.3 3.7 03 3.7 ns
PLL Enabled and
MF <5

171|Second CKOUT — 57 — 57 — 57 ns
transition to BN
Assertion

172 | Second CKOUT — 5 — 5 — 5 ns
transition to BN
Deassertion

Notes: 1. If wait states are also inserted using the BCR and if the number of wait states is greater than 2| then

specification numbers T156 and T157 can be increased accordingly.

2. BSdeassertion to address invalid indicates the time after which the address are no longer guaranteed to
be valid.

3. The minimum number of wait states when using\BS is two (2).

4. For read-modify-write instructions, the address lines will not change states between the read and the
write cycle. However, B®iill deassert before asserting again for the write cycle. If wait states are
desired for each of the read and write cycle, thepiTmust be asserted once for each cycle.

5. When EXTAL frequency is less than 33 MHz, then timing T170 is not guaranteed for a period ®©f| 1000
Tc after PLOCK assertion following the events below:

« when enabling the PLL operation by software,
* when changing the Multiplication Factor,
* when recovering from the Stop state if the PLL was turned off and it is supposed to turn,on
* when exiting the Stop state.
2-32 DSP56002/D, Rev. 3 MOTOROLA
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External Bus Synchronous Timing

T2 Tw T2 T3 TO T1 T2 Tw T2 T3 TO T1

CKOUT
_— !
BG X f
AA0396
Figure 2-24 Synchronous Bus Request / Bus Grant Timing
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External Bus Synchronous Timing

T2 Tw T2 Tw T2 T3 TO

Y

CKOUT

Npis 152
1] T S

b
{
{ °T)

RD
147 = 148
Data In
D0-D23 "
- 142
WR
~— (49—~ —~ [+
D0-D23 Data Out )
Note: During Read-Modify-Write instructions, the address lines do not change state. AAO39T
However, BS will deassert before asserting again for the write cycle.
Figure 2-25 Synchronous BS / WT Timings
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External Bus Synchronous Timing

AO-ALS,

wr (7777
+@—> 126 )—"<—>
RD XL i

o0-023 o)
29 @)

WR /

@ 125 >

D0-D23 Data Out

A
y

A

\
®

N

~

Note: During Read-Modify-Write instructions, the address lines do not change state.

However, BS will deassert before asserting again for the write cycle. AAO398

Figure 2-26 Asynchronous BS / WT Timings

MOTOROLA DSP56002/D, Rev. 3 2-35

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5786099/DSP56002FC40.html

Specifications

OnCE Port Timing

OnCE PORT TIMING

C_=50pF + 2 TTL loads

Table 2-15 OnCE Port Timing

Num Characteristics Min Max Unit
230 |DSCK Low 40 — ns
231 |DSCK High 40 — ns
232 |DSCK Cycle Time 200 — ns
233 |DR Asserted to DSO (ACKAsserted 5Tc — ns
234 |DSCK High to DSO Valid — 42 ns
235 |DSCK High to DSO Invalid 3 — ns
236 |DsSI Valid to DSCK Low (Setup) 15 — ns
237 |DSCK Low to DSI Invalid (Hold) 3 — ns
238 |Last DSCK Low to OS0—0OS1, ACKctive 3T+ T — ns
239 |DSO (ACK) Asserted to First DSCK High 2Tc — ns
240 |DSO (ACK) Assertion Width AT+ Ty —3 5Tc+7 ns
241 |DSO (ACK) Asserted to OS0—OS1 High Impedaznce — 0 ns
242 | OS0-0OS1 Valid to second CKOUT transition Tc—-21 — ns
243 | Second CKOUT transition to OSO0—OS1 Invalid 0 — ns
244 | Last DSCK Low of Read Register to First DSCK TTc+ 10 — ns

High of Next Command
245 |Last DSCK Low to DSO Invalid (Hold) 3 — ns
246 | DR Assertion to second CKOUT transition for Wake 12 Tc ns
Up from Wait state
247 | Second CKOUT transition to DSO after Wake Up 17T¢ — ns
from Wait state
248 | DR Assertion Width
* To recover from Wait state 15 12T-—-15 ns
» Torecover from Wait state and enter Debug 13Ts+ 15 —
mode
249 |DR Assertion to DSO (ACKValid (enter Debug 17Te — ns
mode) After Asynchronous Recovery from Wait State

250A | DR Assertion Width to Recover from Stop state

» Stable External Clock, OMR Bit6 =0 15 65548+ T ns

» Stable External Clock, OMR Bit6 = 1 15 20Tc+ T ns

» Stable External Clock, PCTL Bit 17=1 15 13T+ T ns
2-36 DSP56002/D, Rev. 3 MOTOROLA
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Table 2-15 OnCE Port Timing

OnCE Port Timing

Num Characteristics Min Max Unit
250B | DR Assertion Width to Recover from Stop state and
enter Debug mode
« Stable External Clock,OMR Bit 6 = 0 65549+ T — ns
» Stable External Clock,OMR Bit 6 = 1 21T+ T — ns
» Stable External Clock,PCTL Bit 17=1 AT+ T — ns
251 |DR Assertion to DSO (ACKValid (enter Debug
mode) after recovery from Stop state
» Stable External Clock, OMR Bit 6 =0 65553+ T, — ns
» Stable External Clock, OMR Bit6 = 1 25T+ T — ns
e Stable External Clock, PCTL Bit 17=1 18T+ T — ns
Notes: 1. A clock stabilization delay is required when using the on-chip crystal oscillator in two cases:
 after power-on Reset, and
* when recovering from Stop mode.
During this stabilization period,d Ty, and T will not be constant. Since this stabilization period
varies, a delay of 75,0007 is typically allowed to assure that the oscillator is stable before exeguting
programs. While it is possible to set OMR bit 6 = 1 when using the internal crystal oscillator, it is not
recommended and these specifications do not guarantee timings for that case.
2. The maximum specified is periodically sampled and not 100% tested.

\l /
(520 :

= @ > AA0399
Figure 2-27 OnCE Serial Clock Timing
DR \
(Input) SS
55
DSO N
(Output) \ (ACK)
AA0400
Figure 2-28 OnCE Acknowledge Timing
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OnCE Port Timing

DSCK
(Input) / x_/?\ /  (0Sl)

DSO (ACK)

(Output) @ - Q '

237
(o0 X ) X OO0\ foso

(See Note)
Note: High Impedance, external pull-down resistor AAG501

A
Y

Figure 2-29 OnCE Data I/O To Status Timing

DSCK

(Input) (Last)

_ (See Note)
oo X X /

Note: High Impedance, external pull-down resistor AAO502

Figure 2-30 OnCE Read Timing

3 @ v
oS) \ / ./
@ <«—>{ (See Note) (DSCK Input)
<_€HD_+.
(Oultjpsu(t)) \ / (DSO Output)
(DSI Input)
e T\ (AT HOOOXRX

(Output)
@ -« (See Note) @ -«
—> 4—@

Note: High Impedance, external pull-down resistor
AA0503

Figure 2-31 OnCE Data I/O To Status Timing
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OnCE Port Timing

(C
)

0S0-0S1 s
(Output) Ige
)
(See Note)
Note: High Impedance, external pull-down resistor

CKOUT

AA0504

Figure 2-32 OnCE CKOUT To Status Timing

DSCK \—/—\ /—\—/—
(Input) {S
. (Next Command)
AA0505

Figure 2-33 OnCE Read Register to Next Command Timing

- @ .
DR \ /
(Input) \ — = £ /
ey &) -
DSO ”
(Output)
AA0506
Figure 2-34 Synchronous Recovery from Wait State
- @E@ -
o —\\ //—
(Input) £
o
DSO i
(Output)
AA0507
Figure 2-35 Asynchronous Recovery from Wait State
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OnCE Port Timing

- @ .
o —\\ //—
(Input) £
- o) N
L
DSO i
(Output)
AA0508
Figure 2-36 Asynchronous Recovery from Stop State
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Specifications

Timer Timing
TIMER TIMING
C_=50pF + 2 TTL loads
Table 2-16 Timer Timing
Num Characteristics Min Max Unit
260 |TIO Low 2Tc+7 — ns
261 |TIO High 2Tc+7 — ns
262 | Synchronous Timer Setup Time from TIO (input) 10 Tc ns
Assertion to CKOUT Rising Edge
263 | Synchronous Timer Delay Time from CKOUT Rising EdgesT+ Ty — ns
to the External Memory Access Address Out Valid Caused
by First Interrupt Instruction Execution
264 | CKOUT Rising Edge to TIO (output) Assertion 0 8 ns
265 |CKOUT Rising Edge to TIO (output) Deassertion 0 8 ns
266 |CKOUT Rising Edge to TIO (General Purpose Output) 0 8 ns
s
(260~ 1=~(eo)

Figure 2-37 TIO Timer Event Input

CKOUT \ / \ /ﬂw

TIO (Input) / I \
3

ADDRESS G A
« 563 .
First Interrupt Instruction Execution AAOS10
Figure 2-38 Timer Interrupt Generation
MOTOROLA DSP56002/D, Rev. 3 2-41
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Timer Timing
NNV AN
CKOUT
TIO (Output) _‘_\
7 @ @ <;xosu

Figure 2-39 External Pulse Generation

fetch the instruction MOVE X0,X:(R0); X0 contains the new value of TIO
; and RO contains the address of TCSR

CKOUT

o X X X X

EXTP, X/Y

Vi
X

TIO (Output)

AA0512
Figure 2-40 GPIO Output Timing
£S5
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SECTION 3
PACKAGING

PIN-OUT AND PACKAGE INFORMATION

This sections provides information about the available packages for this product,
including diagrams of the package pinouts and tables describing how the signals
described irbection 1 are allocated for each package.

The DSP56002 is available in three package types:

* 132-pin Plastic Quad Flat Pack (PQFP)
e 144-pin Thin Quad Flat Pack (TQFP)
e 132-pin Ceramic Pin Grid Array (PGA)

MOTOROLA DSP56002/D, Rev. 3 3-1
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Packaging

Pin-out and Package Information

PQFP Package Description

Top and bottom views of the PQFP package are showigure 3-1 andFigure 3-2
with their pin-outs.

99 & 5. o =
m 4 Doo d x| |=
@ Iglﬁz%‘& IE %Eg IEO‘ = S a i ><|:_) SEEB
eoaanE0pR 3655990 SEZEB80% 5a@ 309828 ¢ o
LOZLOI\DfOfZ‘LIJ O ICZCZ OXEZ23Z20 o¥XW oxz2000a A
IOCIIIIOIISIIIOIOSWUXaan0a>0oEk>S00=2=2200
IRRARRRARNR AR R R AR N A RN AR AR i AN i ARA AR RAARIRARAA RN AR RINY
—
H4/PB4 ] I |3 oD
H3/PB3 ] [ D21
Veen E 1 D20
Hélsgi : Orientation Mark : \éigD
H1/PB1 [ (Chamfered Edge) — Dis
HO/PBO [ = GNDp
RXD/PCO ] 1 D17
TXD/PC1 [ [1 D16
GNDg [ — D15
SCLK/PC2 [ 1 D14
SCO/PC3 [ 1 GNDp
Vees E 1 D13
SCK/PC6 ] 1 D12
SC2/PC5 — Veep
STD/PC8 [ 1 D11
GNDg ] =1 D10
SC1/PC4 [ 1 GNDp
= DSP56002 =i
Veeqo 4 1 Veeq
SRD/PC7 ] 1 D9
TIO 1 D8
NC B (Top View) 1 b7
BN ] 1 D6
WT — GNDp
BG ] D5
BR [ 1 D4
Veee B 1 Veep
WR [ 1 D3
RD [ ] D2
GND¢ — GNDp
NC [ 1 D1
DSCK/OS1 1 DO

Note: 1. “NC” are No Connection pins that are reserved for possible future enhancements. Do not
connect these pins to any power, ground, signal traces, or vias.

2. An OVERBAR indicates the signal is asserted when the voltage = ground (active low).
3. To simplify locating the pins, each fifth pin is shaded in the illustration.
AA0611
Figure 3-1 Top View of the 132-pin Plastic Quad Flat Pack (PQFP) Package
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Pin-out and Package Information

1 MODB/IRQB

1 MODA/IRQA

1 MODC/NMI

1 HACK/PB14
1 HEN/PB12

1 HR/W/PB11
1 HREQ/PB13

D
S5 o oS 4 _of 2% T D@ Im
o o 03 8o 58%X9852E 32 Dha‘ zolEimaagg
NR99068 it S0s 25 Sot0 s hoEEsest
m IIRARRRNRRE RN RN RNREAARARR RN RRNARARNRERE i
H
GNDp [ S ] H4/PB4
D21 = 1 H3/PB3
D20 =p.
Vg‘ig — Orientation Mark — 2,2\1/582
- (Chamfered Edge S HuPBL
GND, on Top Side) 1 HO/PBO
D17 =1 RXD/PCO
D16 —1 TXD/PC1
D15 1 GNDS
D14 1 SCLK/PC2
GNDp —1 SCo/PC3
D13 ] 1 Vs
D12 1 SCK/PC6
Veep @ 1 SC2/PC5
D11 1 STD/PC8
D10 = 1 GNDS
GNDp =1 SC1/PC4
GNDq [ — GNDg
= €000c9ed =K
= —1 SRD/IPC7
D8 [ 1 TIO
b7 4 (Bottom View) —1 NC
D6 — BN
GNDp [ 1 WT
D5 [ 1 BG
D4 ] 1 BR
Veep E — Veee
D3 1 WR
D2 ] 1 RD
GNDp [ 1 GND¢
D1 1 NC
DO ] DSCK/OS1

Note: 1. “NC” are No Connection pins that are reserved for possible future enhancements. Do not
connect these pins to any power, ground, signal traces, or vias.

An OVERBAR indicates the signal is asserted when the voltage = ground (active low).

3. To simplify locating the pins, each fifth pin is shaded in the illustration.

N

AA0612
Figure 3-2 Bottom View of the 132-pin Plastic Quad Flat Pack (PQFP) Package
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Packaging

Pin-out and Package Information

The DSP56002 signals that may be programmed as General Purpose I/O are listed
with their primary function imable 3-9.

Table 3-1 DSP56002 General Purpose I/O Pin Identification in PQFP Package

Pin Number Primary Function Port GPIO ID
24 HO B PBO
23 H1 PB1
21 H2 PB2
19 H3 PB3
18 H4 PB4
17 H5 PB5
15 H6 PB6
14 H7 PB7
7 HAO PB8
6 HA1 PB9
4 HA2 PB10
12 HR/W PB11
10 HEN PB12
13 HREQ PB13
8 HACK PB14
25 RXD C PCO
26 TXD PC1
28 SCLK PC2
29 SCOo PC3
35 SC1 PC4
32 Sc2 PC5
31 SCK PC6
38 SRD PC7
33 STD PC8
39 TIO No port assigned

3-4 DSP56002/D, Rev. 3 MOTOROLA
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Pin-out and Package Information

Table 3-2 DSP56002 Signal Identification by PQFP Pin Number

Pin No. Signal Name || Pin No. | Signal Name || Pin No. Signal Name
1 EXTAL 26 TXD/PC1 51 DR
2 Veeo 27 GNDg 52 DSO
3 GNDg 28 SCLK/PC2 53 DSI/OS0
4 HA2/PB10 29 SCO0/PC3 54 BS
5 GNDy 30 Vees 55 XY
6 HA1/PB9 31 SCK/PC6 56 GNDp
7 HAO/PBS8 32 SC2/PC5 57 DS
8 HACK/PB14 33 STD/PC8 58 Veea
9 Veen 34 GNDg 59 PS
10 HEN/PB12 35 SC1/PC4 60 A0
11 GNDy 36 GNDg 61 Al
12 HR/W/PB11 37 Veeo 62 GNDp
13 HREQPB13 38 SRD/PC7 63 A2
14 H7/PB7 39 TIO* 64 A3
15 H6/PB6 40 NC 65 Ad
16 GNDy 41 BN 66 Vceo
17 H5/PB5 42 WT 67 GNDg
18 H4/PB4 43 BG 68 A5
19 H3/PB3 44 BR 69 Veea
20 Veen 45 Veee 70 GNDj4
21 H2/PB2 46 WR 71 A6
22 GNDy 47 RD 72 A7
23 H1/PB1 48 GND¢ 73 A8
24 HO/PBO 49 NC 74 A9
25 RXD/PCO 50 DSCK/OS1 75 GNDa

MOTOROLA DSP56002/D, Rev. 3
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Pin-out and Package Information

Table 3-2 DSP56002 Signal Identification by PQFP Pin Number (Continued)

Pin No. Signal Name || Pin No. | Signal Name || Pin No. Signal Name
76 A10 95 D8 114 D20
77 All 96 D9 115 D21
78 Al12 97 Veeo 116 GNDp
79 Veea 98 GNDg 117 D22
80 Al13 99 GNDp 118 D23
81 GNDyp 100 D10 119 MODC/NMI
82 Al4 101 D11 120 MODB/IRQB
83 Al15 102 Veep 121 MODA/IRQA
84 DO 103 D12 122 GNDck
85 D1 104 D13 123 CKOUT
86 GNDp 105 GNDp 124 Veeek
87 D2 106 D14 125 RESET
88 D3 107 D15 126 CKP
89 Veep 108 D16 127 Veep
90 D4 109 D17 128 PCAP
91 D5 110 GNDp 129 GNDp
92 GNDp 111 D18 130 PLOCK
93 D6 112 D19 131 PINIT
94 D7 113 Veebp 132 XTAL

Note: 1. “NC” are No Connection pins that are reserved for possible future enhancements.
Do not connect these pins to any power, ground, signal traces, or vias.
2. An OVERBARIindicates the signal is asserted when the voltage = ground (active
low).
3-6 DSP56002/D, Rev. 3 MOTOROLA
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Table 3-3 DSP56002 PQFP Pin Identification by Signal Name

Pin-out and Package Information

Signal Name Pin No. Signal Name Pin No. Signal Name Pin No.
AO 60 D3 114 DSO 52
Al 61 D4 116 EXTAL 1
A2 63 D5 117 GNDp 56
A3 64 D6 119 GNDp 62
Ad 65 D7 94 GNDp 70
A5 68 D8 95 GNDp 75
A6 71 D9 96 GNDp 81
A7 72 D10 100 GND¢ 48
A8 73 D11 101 GNDck 122
A9 74 D12 103 GNDp 86
Al10 76 D13 104 GNDp 92
All 7 D14 106 GNDp 99
Al2 78 D15 107 GNDp 105
Al3 80 D16 108 GNDp 110
Al4 82 D17 109 GNDp 116
Al5 83 D18 111 GNDy 5
BG 43 D19 112 GNDy 11
BN 41 D20 114 GNDy 16
BR 44 D21 115 GNDy 22
BS 54 D22 117 GNDp 129

CKOUT 123 D23 118 GNDq 3

CKP 126 DR 51 GNDg 36

DO 84 DS 57 GNDg 67

D1 85 DSCK 50 GNDg 98

D2 87 DSl 53 GNDg 27
MOTOROLA DSP56002/D, Rev. 3 3-7
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Pin-out and Package Information

Table 3-3 DSP56002 PQFP Pin Identification by Signal Name (Continued)

Signal Name Pin No. Signal Name Pin No. Signal Name Pin No.
GNDg 34 PB1 23 PLOCK 130
HO 24 PB2 21 PS 59
H1 23 PB3 19 RD 47
H2 21 PB4 18 RESET 125
H3 19 PB5 17 RXD 25
H4 18 PB6 15 SCo 29
H5 17 PB7 14 Sc1 35
H6 15 PB8 sc2 32
H7 14 PB9 SCK 31
HAO 7 PB10 SCLK 28
HA1 6 PB11 12 SRD 38
HA2 4 PB12 10 STD 33
HACK 8 PB13 13 TIO 39
HEN 10 PB14 8 TXD 26
HR/W 12 PCO 25 Veea 58
HREQ 13 PC1 26 Veea 69
IRQA 121 PC2 28 Veea 79
IRQB 120 PC3 29 Veee 45
MODA 121 PC4 35 Veeek 124
MODB 120 PC5 32 Veep 89
MODC 119 PC6 31 Veep 102
NMI 119 PC7 38 Veep 113
0Sso 53 PC8 33 Veen 9
0os1 50 PCAP 128 Vceen 20
PBO 24 PINIT 131 Veep 127
Veeo 2 Vees 30 XTAL 132
Veeo 37 WR 46 nc 40
Veeo 66 WT 42 nc 49
Veeo 97 XY 55
3-8 DSP56002/D, Rev. 3 MOTOROLA
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Pin-out and Package Information

Power and ground pins have special considerations for noise immunity.
SeeSection 4 Design Considerations

Table 3-4 DSP56002 Power Supply Pins in PQFP Package

Pin Number Power Suppl y Circuit Supplied

58
69 Veea
79
56

Address
Bus
62 Buffers

70 GND,
75
81
45 Veee Bus Control
48 GND¢ Buffers

124 Veeck
122 GNDcx

89
102 VCCD

Clock

113

86 Data
92 Bus
Buffers

99 GNDp
105

110
116

VeeH

20
5 Host
Interface

11
GNDy Buffers
16

22
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Table 3-4 DSP56002 Power Supply Pins in PQFP Package (Continued)

Pin Number Power Suppl y Circuit Supplied
2
37 v
66 ceQ
97 .
Internal Logic
3
3 GND,
67 Q
98
127 V
ccP PLL
129 GNDp
27 Serial Port
GNDg
34
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>l 128X

AC AC

b

VIEW AB

[o]0016 [HLM[N]

Q‘0.0lo ‘T‘ L-M ‘N ‘ 4X 33 TIPS

o012 [H[LM [N] «
7 [0002N]

’6}‘1;2.;08@‘T‘L-M IN]

132x D — > =—

[d]0.008 ®|T]LM[N]

SECTION AA-AA

PLANE
I

~

UNDERSIDE OF LEADS WHERE D | 0.008 | 0012
LEADS EXIT PACKAGE BODY. DL | 0012 | 0016
5. DATUMS L, M, AND N TO BE D2 | 0.008 | 0.011
DETERMINED WHERE CENTER
LEADS EXIT PACKAGE BODY AT E 0006 1 0006

]

&
VIEW AB
BASE
METAL
D)—>
. (D)
‘ _

FOR DIMENSIONS A AND B IS 0.007, C | 0160 | 0.180
FOR DIMENSIONS J AND P IS 0.010.
. DATUM PLANEHISLOCATEDATTHE | C2 | 0.135 | 0.145

DATUM H.
6. DIMENSIONS S ANDVTO BE g 060335 BSO-CO“
DETERMINED AT SEATING PLANE, :
DATUMT. J 0.950 BSC
7. DIMENSIONS A, B, J, AND P TO BE J1 | 0475BSC
DETERMINED AT DATUM PLANE H. | K | 0.034 | 0.044
8. DIMENSION F DOES NOT INCLUDE KL | 0010BSC
- EQENEE DAMBAR PROTRUSIONS. DAMBAR P | 0950BSC
PROTRUSIONSHALLNOTCAUSETHE | P1 | 0475BSC
LEAD WIDTH TO EXCEED 0.019. R1 | 0013 REF
S | 1.080BSC
S1 | 0540BSC
U | 0.025REF
vV [ 1.080BSC
CASE 831A-02 u | uswpec _
ISSUE C 6] o | e

l«—D2—»h— El

PLATING
7 ]0.002] LM
SECTION AC-AC
NOTES:

1. DIMENSIONING ANDTOLERANCING INCHES

PER ASME Y14.5M, 1982. %—%o BSNC|:AX
E 0.004|T| 1355 2 DIMENSIONS N INCHES. T oo nac

e 3. DIMENSIONS A, B, J, AND P DO NOT -

SEATING INCLUDE MOLD PROTRUSION. B | 1100BSC
ALLOWABLE MOLD PROTRUSION BL | 0550BSC

C1 | 0.020 | 0.040

E1 | 0.005 | 0.007

Figure 3-3 132-Pin Plastic Quad Flat Pack (PQFP) Mechanical Information
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TQFP Package Description

Top and bottom views of the TQFP package are showigune 3-4 andFigure 3-5

with their pin-outs.

< < < (o4 < < §
QxS a a s ag a < o =
083z8 8998 Z0u~©0Z 000 Z 8<rm<\lzrio(/) S‘U)Z‘ZU)BUJIIO
ZLI0I><II0IL<CI0>5<z0>5I<c0<IIa>00Rmadlcz
aooooooononooaoooonooooanonoonoonoann
NC ] 109 2 | NC
DO = — DSCK/OS1
D1 = NC
GNDp [ GNDc
D2 1 RD
D3 — WR
Veep B [ Veec
D4 — BR
D5 1 BG
GNDp — WT
D6 ] — BN
D7 = — NC
D8 ] = TIO
D9 — SRD/PC7
Veeco 5 1 Veeo
GNDg 1 GNDg
GNDp = ] SC1/PC4
D10 = NC
NC ] — GNDg
D11 — STD/PC8
Veep 4 DS P56002 1 SC2/PCS
D12 =] — SCK/PC6
D13 [ Vces
GNDp — SCO/PC3
D14 ] ; — SCLK/PC2
D15 O (Top View) = GNDg
D16 ] — TXD/PC1
D17 — RXD/PCO
GNDp 3 rientation Mark 1 HO/PBO
D18 Orientation Ma — H1/PB1
D19 ] — GNDy
Veep B — H2/PB2
D20 [ Ve
D21 — H3/PB3
GNDp O — H4/PB4
N T T 37 @ NC
gbdupguodgoootgoooodouodogootoooooog
ONMSO|<C X ¥—0 a0 A - JO0 2 Q00 IO O IN I-HMNO© I
zgg\é\g\ggg Q¥ 800228 S0RCE Y Siopnngos=
oSz W~ >aoiex N>0L0338~”20L8K500
QB0 Ix o S <IR 2 EoII T
688 : TER B ER
= == I I T
Note: 1. “NC” are No Connection pins that are reserved for possible future enhancements. Do not
connect these pins to any power, ground, signal traces, or vias.
2. An OVERBAR indicates the signal is asserted when the voltage = ground (active low).
3. To simplify locating the pins, each fifth pin is shaded in the illustration.
AA0613
Figure 3-4 Top View of the 144-pin Thin Quad Flat Pack (TQFP) Package
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o
N < < o < < < <
o8B0 2w Sp ol 82, , 82 299989250,
OEBBRRCR P 220I2I 622095920377 >707%8
gooooooooooooonooooooooooooonooooomnnn
NC o R 109 A NC
DSCK/OS1 1 DO
NC = —1 D1
GNDC 1 GNDp
RD —1 D2
WR —1 D3
Veee 3 = Veep
BR = ] D4
BG O —1 D5
WT 1 GNDp
BN —1 D6
NC 1 D7
TIO = —1 D8
SRD/PC7 —1 D9
VCCQ | — — VCCQ
GNDo 1 GND,
SC1/PC4 [ GNDp
NC = —1 D10
GNDS — NC
STD/PC8 ] 1 D11
SC2/PCS 5 gooaaqeq — Veep
SCK/PC6 ] =1 D12
Vees 1 D13
SCO/PC3 ] 1 GNDp
SCLK/PC2 . 1 D14
GNDS (Bottom View) — Die
TXD/PC1 [ D16
RXD/PCO =] : : [ D17
HO/PBO Orlentatlon.Mark S GNDg,
H1/PB1 (on Top Side) — D18
GNDy 1 D19
H2/PB2 ] — Veep
Veen —1 D20
H3/PB3 ] [ D21
H4/PB4 O 1 GNDp
NC ] 37 \/ . 1 NC
LM S
28585507 BiBBSE 08 2RE 8% Bl 55 SOBERES
BOBRLLFEL>A535L85> Xoapa” WO ZEES
TITIPE 2 BI<™F a 00D A
% B g% 2 53¢
I T =52

Note: 1.

connect these pins to any power, ground, signal traces, or vias.
2. An OVERBAR indicates the signal is asserted when the voltage = ground (active low).
3. To simplify locating the pins, each fifth pin is shaded in the illustration.

“NC” are No Connection pins that are reserved for possible future enhancements. Do not

AAQ0614

Figure 3-5 Bottom View of thel44-pin Thin Quad Flat Pack (TQFP) Package

MOTOROLA

Downloaded from Elcodis.com electronic components distributor

DSP56002/D, Rev. 3

3-13


http://elcodis.com/parts/5786099/DSP56002FC40.html

Packaging

Pin-out and Package Information

The DSP56002 signals that may be programmed as General Purpose I/O are listed
with their primary function imable 3-9.

Table 3-5 DSP56002 General Purpose /O Pin Identification in TQFP Package

Pin Number Primary Function Port GPIO ID
44 HO B PBO
43 H1 PB1
41 H2 PB2
39 H3 PB3
38 H4 PB4
35 H5 PB5
33 H6 PB6
32 H7 PB7
25 HAO PB8
24 HA1 PB9
22 HA2 PB10
30 HR/W PB11
28 HEN PB12
31 HREQ PB13
26 HACK PB14
45 RXD C PCO
46 TXD PC1
48 SCLK PC2
49 SCOo PC3
56 SC1 PC4
52 Sc2 PC5
51 SCK PC6
59 SRD PC7
53 STD PC8
60 TIO No port assigned
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Table 3-6 DSP56002 Signal Identification by TQFP Pin Number

Pin No. Signal Name || Pin No. | Signal Name | Pin No. Signal Name
1 NC 26 HACK/PB14 51 SCK/PC6
2 D22 27 VeeH 52 SC2/PC5
3 D23 28 HEN/PB12 53 STD/PC8
4 MODC/NMI 29 GNDy 54 GNDg
5 MODB/IRQB 30 HR/W/PB11 55 NC
6 MODA/IRQA 31 HREQPB13 56 SC1/PC4
7 GNDck 32 H7/PB7 57 GNDQ
8 CKOUT 33 H6/PB6 58 VCCQ
9 Veeek 34 GNDy 59 SRD/PC7
10 RESET 35 H5/PB5 60 TIO
11 CKP 36 NC 61 NC
12 Veep 37 NC 62 BN
13 PCAP 38 H4/PB4 63 WT
14 GNDp 39 H3/PB3 64 BG
15 PLOCK 40 VeeH 65 BR
16 PINIT 41 H2/PB2 66 Veee
17 XTAL 42 GNDy 67 WR
18 NC 43 H1/PB1 68 RD
19 EXTAL 44 HO/PBO 69 GND¢
20 VCCQ 45 RXD/PCO 70 NC
21 GNDQ 46 TXD/PC1 71 DSCK/OSs1
22 HA2/PB10 47 GNDg 72 NC
23 GNDy 48 SCLK/PC2 73 NC
24 HA1/PB9 49 SCO/PC3 74 DR
25 HAO/PBS8 50 Vees 75 DSO

MOTOROLA DSP56002/D, Rev. 3
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Table 3-6 DSP56002 Signal Identification by TQFP Pin Number (Continued)

Pin No. Signal Name || Pin No. | Signal Name | Pin No. Signal Name
76 DSI/OS0 99 GNDp 122 D9
77 BS 100 A10 123 Veeo
78 XY 101 All 124 GNDg
79 GNDp 102 Al2 125 GNDp
80 DS 103 Veea 126 D10
81 Veea 104 Al3 127 NC
82 PS 105 GNDp 128 D11
83 A0 106 Al4 129 Veep
84 Al 107 Al15 130 D12
85 GNDp 108 NC 131 D13
86 A2 109 NC 132 GNDp
87 A3 110 DO 133 D14
88 A4 111 D1 134 D15
89 Veeo 112 GNDp 135 D16
90 GNDg 113 D2 136 D17
91 NC 114 D3 137 GNDp
92 A5 115 Veeb 138 D18
93 Veea 116 D4 139 D19
94 GNDp 117 D5 140 Veebp
95 A6 118 GNDp 141 D20
96 A7 119 D6 142 D21
97 A8 120 D7 143 GNDp
98 A9 121 D8 144 NC
Note: 1. “NC” are No Connection pins that are reserved for possible future enhancements.
Do not connect these pins to any power, ground, signal traces, or vias.
2. An OVERBARIindicates the signal is asserted when the voltage = ground (active
low).
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Table 3-7 DSP56002 TQFP Pin Identification by Signal Name

Pin-out and Package Information

Signal Name Pin No. Signal Name Pin No. Signal Name Pin No.
AO 83 D3 114 DSO 75
Al 84 D4 116 EXTAL 19
A2 86 D5 117 GNDp 79
A3 87 D6 119 GNDp 85
Ad 88 D7 120 GNDp 94
A5 92 D8 121 GNDp 99
A6 95 D9 122 GNDp 105
A7 96 D10 126 GND¢ 69
A8 97 D11 128 GNDck 7
A9 98 D12 130 GNDp 112

A10 100 D13 131 GNDp 118
All 101 D14 133 GNDp 125
Al2 102 D15 134 GNDp 132
Al3 104 D16 135 GNDp 137
Al4 106 D17 136 GNDp 143
Al5 107 D18 138 GNDy 23
BG 64 D19 139 GNDy 29
BN 62 D20 141 GNDy 34
BR 65 D21 142 GNDy 42
BS 77 D22 2 GNDp 14
CKOUT 8 D23 3 GNDq 21
CKP 11 DR 74 GNDg 57
DO 110 DS 80 GNDg 90
D1 111 DSCK 71 GN DQ 124
D2 113 DsSI 76 GNDg 47
MOTOROLA DSP56002/D, Rev. 3 3-17
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Table 3-7 DSP56002 TQFP Pin Identification by Signal Name (Continued)

Signal Name Pin No. Signal Name Pin No. Signal Name Pin No.
GNDg 54 PB1 43 PLOCK 15
HO 44 PB2 41 PS 82
H1 43 PB3 39 RD 68
H2 41 PB4 38 RESET 10
H3 39 PB5 35 RXD 45
H4 38 PB6 33 SCO 49
H5 35 PB7 32 SC1 56
H6 33 PB8 25 Sc2 52
H7 32 PB9 24 SCK 51
HAO 25 PB10 22 SCLK 48
HAl1 24 PB11 30 SRD 59
HA2 22 PB12 28 STD 53
HACK 26 PB13 31 TIO 60
HEN 28 PB14 26 TXD 46
HR/W 30 PCO 45 Veea 81
HREQ 31 PC1 46 Veea 93
IRQA 6 PC2 48 Veea 103
IRQB 5 PC3 49 Veee 66
MODA 6 PC4 56 Veeek 9
MODB 5 PC5 52 Veep 115
MODC 4 PC6 51 Veep 129
NMI 4 PC7 59 Veep 140
0Os0 76 PC8 53 VcecH 27
OSs1 71 PCAP 13 VeeH 40
PBO 44 PINIT 16 Veep 12
3-18 DSP56002/D, Rev. 3 MOTOROLA
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Table 3-7 DSP56002 TQFP Pin Identification by Signal Name (Continued)

Signal Name Pin No. Signal Name Pin No. Signal Name Pin No.
Veeo 20 XTAL 17 nc 72
Vcco 58 nc 70 nc 73
Vcco 89 nc 1 nc 91
Vcco 123 nc 18 nc 108
Vces 50 nc 36 nc 109
WR 67 nc 37 nc 127
WT 63 nc 55 nc 144
XY 78 nc 61
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Power and ground pins have special considerations for noise immunity. See the
sectionDesign Considerations

Table 3-8 DSP56002 Power Supply Pins in TQFP Package

Pin Number Power Suppl y Circuit Supplied

81

93 Veea
103

79 Address

Bus

85 Buffers
94 GNDy

99
105

66 Veee Bus Control
69 GND¢ Buffers

9 V,

cceK Clock

7 GNDck
115
129 VCCD
140
112 Data
118 Bus
125 GNDp Buffers
132
137
143

27 v

20 CCH

23 Host

Interface

29 GNDy Buffers
34

42
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Table 3-8 DSP56002 Power Supply Pins in TQFP Package (Continued)

Pin Number Power Suppl y Circuit Supplied
20
58 v
89 ceQ
123 .
Internal Logic
21
>7 GND
90 Q
124
12 V
CccP PLL
14 GNDp
47 Serial Port
GNDg
54
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N[ L-M 4X 36 TIPS

PIN 1 144 ! 109

PENTTN I —
1—g
= — 1 [ [P
= i1 |
5 e =
-5 1
=g )
= L X=L, MOR N
= 140X
= VIEW Y
% = NOTES:
y 9. DIMENSIONS AND TOLERANCING PER ASME
Y14.5, 1994,

10.DIMENSIONS IN MILLIMETERS.

11.DATUMS L, M AND N TO BE DETERMINED AT
THE SEATING PLANE, DATUMT.

12.DIMENSIONS S ANDV TO BE DETERMINED AT
SEATING PLANE, DATUMT.

13.DIMENSIONS A AND B DO NOT INCULDE
MOLD PROTRUSION. ALLOWABLE
PROTRUSION IS 0.25 PER SIDE. DIMENSIONS
AAND B DO INCLUDE MOLD MISMATCH AND
ARE DETERMINED AT DATUM PLANE H.

14.DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLED DAMBAR

PROTRUSION SHALL NOT CAUSE THE D
/ VIEW AB DIMENSION TO EXCEED 0.35.
C [ 0.1] T 144x

. o A3
DIM | MIN [ MAX

SEATING A | 2000BSC

PLANE AL | 1000BSC

B | 20.00BSC

BL | 10.00BSC
C | 140 [ 160
Cl| 005 | 015
C2 | 135 | 145
PLATING o Ton
Jq ﬁ E—>| ~ AA C2 E |04 | 075
F | o017 | 023

I —[0.05 G | 0508sC
A T Yy R2 ) [ 009 [ 020

H— +—H K | 050REF

L % Y i P_|_025BSC
T RL | 013 [ 0.20
R2 [ 013 [ 020

\ BASE S | 2200BSC

(— D—> METAL S1 11.00 BSC

\ GAGE PLANE [ v | 2200BSC

’@‘0.08@“‘ L-M‘N‘ v Vi | 11.00BSC

- \ V Y | 025REF

SECTION J1-J1 ™ k) Z | LOOREF
(ROTATED 90) c1 AA | 009 1 0.6
144 PL l« E-> 991 8: ~
(Y)y—> 81 62| 11° | 13

VIEW AB @
CASE 918-03
ISSUE C

Figure 3-6 144-pin Thin Plastic Quad Flat Pack (TQFP) Mechanical Information
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Pin-out and Package Information

Top and bottom views of the PGA package are showigiume 3-7 andFigure 3-8

with their pin-outs.

QOrientation
Mark

1 2 3 4 5 6 7 8 9 10 11 12 13

A (o] (@) (o] (@) (o] (@) (o] (@) (o] (@) (o] (@) (o]
GNDo| Vecco GNDg  Veeg GNDg  Vecg GNDg  Vecg  HA2  HACK  H6 GNDy  GNDy

B (e} (e} (o] (e} (o] (e} (o] (e} (@] (e} (o] (e}
GNDp Veeck, RESET  CKP Veep PCAP PLOCK XTAL  HA1  HEN H7 H5  Veen

C (o] (@) \ (@) (o] (@) (o] (@) (o] (@) (o] (@) (o]
Veep MODB/ MODA/ GNDck CKOUT GNDp  PINIT  EXTAL HAO HREQ H2 RXD GNDy

IROB  IRQA \

D (e} (o] (e} (o] (e} o (o] (e} (o] (e}

GNDp D20 D21 D23 MODC/ HR/W H4 H1 TXD VeeH
NMI

E (o] (@) (o] (@) (@) (o] (@) (o]
GNDp D18 D19 D22 H3 HO SCLK  GNDy

F (e} (o] (e} (e} (o] (e}
D15 D16 D17 SCo SCK SC2

G (o] (@) (o] (o] (@) (o]
D14 D13 D12 STD SC1 SRD

D11 D10 D9 Top View TIO NC BN

| o o o o o o o o
Veen D8 D7 Al5 RD WR WT  GNDS

K o o o o o o o o o o)
GNDp D6 D5 Al4 All A0 XY DR BG Vees

L o o o o o o o o o o o o o
GNDp D4 D3 Al3 Al10 A8 A6 A3 Al DS DSO BR GNDS

M O (e} O (e} O (e} (e} (o] (e} o (e} (o] (e}
Veen D2 D1 A12 A9 A7 A5 A4 A2 PS DSI/OSO NC  Veee

N (o] (@) (o] (@) (o] (@) (o] (@) (o] (@) o (@) (o]
GNDp DO GNDp Veeca GNDy GNDy  Veea GNDy  Veep GND, BS  DSCK/ GNDC

0s1

Note: 1. “NC” are No Connection pins that are reserved for possible future enhancements. Do not
connect these pins to any power, ground, signal traces, or vias.
2. An OVERBAR indicates the signal is asserted when the voltage = ground (active low).

AA0615

Figure 3-7 Top View of the 132-pin Ceramic (RC) 13 x13 Pin Grid Array Package
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Orientation Mark

(on Top Side)
13 12 11 10 9 8 7 6 5 4 3 2 1

[}

Al o o) o o o o o o o o o o\‘l o

GNDy GNDy  H6  HACK HA2 Veeg GNDg Vecg GNDg Vecq GNDg  Vecq ! GNDg |
’

4
Bl o o o o o o o o o o o o o
Veey  H5 H7  HEN HAL XTAL PLOCK PCAP Vcep CKP  RESET Vecek GNDp
’I
c|l o o) o) o) o) o) o) o) o o o) o)

[®)
GNDy RXD H2 HREQ HAO EXTAL PINIT GNDp CKOUT GNDcx MODA/ MODB/ Vccp
. IRQA IRQB
@) @)

ol o o o o o o o o
Veey TXD  H1 H4  HRW MODC/ D23 D21 D20 GNDp
NMI
E|l o o o o o o o o
GNDy SCLK  HO H3 D22 D19 D18 GNDp
Fl o o o o o o
SC2  SCK  SCO @ D17 D16 D15
c| o 0 o o o o
SRD SC1  STD D12 D13  Dl4

Hl O o o Sooaaqeq o o o)

D9 D10 D11

Bottom View
J o O O O o 0o o o
GNDS  WT WR RD A15 D7 D8 Veen
K o o o o o o o o o o
Vees BG DR XIY A0 All Al4 D5 D6  GNDp
L o Ke} o o o o o o o o o o o
GNDS BR DSO DS Al A3 A6 A8 A10 Al13 D3 D4 GNDp
M o o o o o o o o o o o o o
Veee NC DSI/OSO PS A2 A4 A5 A7 A9 Al2 D1 D2 Veen
N o o o o o o o o o o o o o
GNDC DSCK/ BS GNDp Veea GNDy  Veea GNDy GNDy  Veea GND,y DO GNDp

0Ss1

Note: 1. “NC” are No Connection pins that are reserved for possible future enhancements. Do not
connect these pins to any power, ground, signal traces, or vias.
2. An OVERBAR indicates the signal is asserted when the voltage = ground (active low).
AA0616

Figure 3-8 Bottom View of the 132-pin Ceramic (RC) 13 x13 Pin Grid Array Package
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The DSP56008 signals that may be programmed as General Purpose I/O are listed
with their primary function imable 3-9.

Table 3-9 DSP56002 General Purpose I/0O Pin Identification in PGA Package

Pin Number Primary Function Port GPIO ID
Ell HO B PBO
D11 H1 PB1
Ci11 H2 PB2
E10 H3 PB3
D10 H4 PB4
B12 H5 PB5
All H6 PB6
Bll H7 PB7
Co HAO PB8

B9 HA1 PB9
A9 HA2 PB10
D9 HR/W PB11
B10 HEN PB12
C10 HREQ PB13
Al10 HACK PB14
C12 RXD C PCO
D12 TXD PC1
E12 SCLK PC2
F11 SCOo PC3
Gl12 SC1 PC4
F13 SC2 PC5
F12 SCK PC6
G13 SRD PC7
Gl1 STD PC8
H11 TIO No port assigned
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Table 3-10 DSP56002 Signal Identification by PGA Pin Number

Pin No. Signal Name || Pin No. | Signal Name || Pin No. Signal Name

Al GNDg B13 VceeH E2 D18

A2 Veeo Ci Veep E3 D19

A3 GNDq Cc2 MODB/IRQB E4 D22

A4 Veeo C3 MODA/IRQA E10 H3/PB3

A5 GNDg C4 GNDck Ell HO/PBO

A6 Veeo C5 CKOUT E12 SCLK/PC2

A7 GNDg C6 GNDp E13 GNDy

A8 Veeo Cc7 PINIT F1 D15

A9 HA2/PB10 C8 EXTAL F2 D16

Al10 HACK/PB14 (0L°] HAO/PBS8 F3 D17

All H6/PB6 C10 HREQPB13 F11 SCO0/PC3

Al2 GNDy Cl1 H2/PB2 F12 SCK/PC6

Al13 GNDy C12 RXD/PCO F13 SC2/PC5

Bl GNDp C13 GNDy Gl D14

B2 Vceck D1 GNDp G2 D13

B3 RESET D2 D20 G3 D12

B4 CKP D3 D21 Gl1 STD/PC8

B5 Vceep D4 D23 G12 SC1/PC4

B6 PCAP D5 MODC/NMI G13 SRD/PC7

B7 PLOCK D9 HR/W/PB11 H1 D11

B8 XTAL D10 H4/PB4 H2 D10

B9 HA1/PB9 D11 H1/PB1 H3 D9

B10 HEN/PB12 D12 TXD/PC1 H11 TIO*

B11 H7/PB7 D13 Veen H12 NC

B12 H5/PB5 El GNDp H13 BN
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Table 3-10 DSP56002 Signal Identification by PGA Pin Number (Continued)

Pin No. Signal Name || Pin No. | Signal Name || Pin No. Signal Name

Ji Veep L2 D4 M8 A4

J2 D8 L3 D3 M9 A2

J3 D7 L4 Al13 M10 PS

Ja Al15 L5 A10 M1l DSI/OS0

J10 RD L6 A8 M12 NC

Ji1 WR L7 A6 M13 Veee

J12 WT L8 A3 N1 GNDp

Ji3 GNDg L9 Al N2 DO

K1 GNDp L10 DS N3 GNDp

K2 D6 L11 DSO N4 Veea

K3 D5 L12 BR N5 GNDp

K4 Al4 L13 GNDg N6 GNDp

K5 All M1 Veebp N7 Veea

K9 A0 M2 D2 N8 GNDp
K10 XY M3 D1 N9 Veea
K11 DR M4 Al2 N10 GNDp
K12 BG M5 A9 N11 BS
K13 Vees M6 A7 N12 DSCK/OS1

L1 GNDp M7 A5 N13 GND¢

Note: 1. NC” are No Connection pins that are reserved for possible future enhancements.
Do not connect these pins to any power, ground, signal traces, or vias.
2. An OVERBARIindicates the signal is asserted when the voltage = ground (active
low).
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Table 3-11 DSP56002 PGA Pin Identification by Signal Name

Signal Name Pin No. Signal Name Pin No. Signal Name Pin No.
AO K9 D3 L3 DSO L11
Al L9 D4 L2 EXTAL Ccs8
A2 M9 D5 K3 GNDp N10
A3 L8 D6 K2 GNDp N8
Ad M8 D7 J3 GNDp N6
A5 M7 D8 J2 GNDp N5
A6 L7 D9 H3 GNDp N3
A7 M6 D10 H2 GND¢ N13
A8 L6 D11 H1 GNDck C4
A9 M5 D12 G3 GNDp N1
Al10 L5 D13 G2 GNDp L1
All K5 D14 Gl GNDp K1
Al2 M4 D15 F1 GNDp El
Al3 L4 D16 F2 GNDp D1
Al4 K4 D17 F3 GNDp Bl
Al5 Ja D18 E2 GNDy Al2
BG K12 D19 E3 GNDy Al13
BN H13 D20 D2 GNDy C13
BR L12 D21 D3 GNDy E13
BS N1l D22 E4 GNDp C6

CKOUT C5 D23 D4 GNDq Al
CKP B4 DR K11 GNDg A2
DO N2 DS L10 GNDg A5
D1 M3 DSCK N12 GNDQ A7
D2 M2 DsSI M11 GNDg J13
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Table 3-11 DSP56002 PGA Pin Identification by Signal Name (Continued)

Signal Name Pin No. Signal Name Pin No. Signal Name Pin No.
GNDg L13 PB5 B12 SCK F12
HO E11 PB6 All SCLK E12
H1 D11 PB7 B11 SRD G13
H2 Cil1 PB8 (05°] STD G1l1
H3 E10 PB9 B9 TIO H11l
H4 D10 PB10 A9 XD D12
H5 B12 PB11 D9 Veea N9
H6 All PB12 B10 Veea N7
H7 B11 PB13 C10 Veea N4
HAO C9 PB14 A10 Veee M13
HA1 B9 PCO C12 Veeek B2
HA2 A9 PC1 D12 Veep M1
HACK Al10 PC2 E12 Veep J1l
HEN B10 PC3 F11 Veebp C1
HR/W D9 PC4 G12 VeceH B13
HREQ C10 PC5 F13 Veen D13
IRQA C3 PC6 F12 Veep B5
IROQB C2 PC7 G13 Veeo A2
MODA C3 PC8 Gl1 Veeo Ad
MODB C2 PCAP B6 Veeo A6
MODC D5 PINIT C7 Vceo A8
NMI D5 PLOCK B7 Vees K13
0Os0 M11 PS M10 WR J11
0Os1 N12 RD J10 WT J12
PBO E11 RESET B3 XIY K10
PB1 D11 RXD C12 XTAL B8
PB2 C11 SCOo F11 nc H12
PB3 E10 SC1 G12 nc M12
PB4 D10 SC2 F13
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Power and ground pins have special considerations for noise immunity. See the
sectionDesign Considerations

Table 3-12 DSP56002 Power Supply Pins in PGA Package

Pin Number Power Suppl y Circuit Supplied

N9

N7 Veea

N4
N10 Address

Bus

N8 Buffers
N6 GNDpy

N5

N3
M13 Veee Bus Control
N13 GND¢ Buffers
B2 V,

cceK Clock

C4 GNDck

M1

J1 VCCD

C1

N1 Data
L1 Bus
K1 GNDp Buffers
E1l

D1

Bl

B13 v

D13 CCH

Interface

Al3 GNDy Buffers
C13

E13
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Table 3-12 DSP56002 Power Supply Pins in PGA Package (Continued)

Pin Number Power Suppl y Circuit Supplied
A8
A6 v
A4 cee
A2 .
AL Internal Logic
AZ GND,
A5 Q
A7
B5 V,
CCP PLL
C6 GNDp
K13 Vees
J13 Serial Port
GNDg
L13
]
B o ot |
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Figure 3-9 132-pin Ceramic Pin Grid Array (PGA) Package Mechanical Information
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ORDERING DRAWINGS

Complete mechanical information regarding DSP56002 packaging is available by
facsimile through Motorola's Mfax™ system. Call the following number to obtain
information by facsimile:

(602) 244-6591

The Mfax automated system requests the following information:
* The receiving facsimile telephone number including area code or country
code
e The caller's Personal Identification Number (PIN)
Note: For first time callers, the system provides instructions for setting up a PIN,
which requires entry of a name and telephone number.
e The type of information requested:
— Instructions for using the system
— A literature order form
— Specific part technical information or data sheets
— Other information described by the system messages
A total of three documents may be ordered per call.
The DSP56002 132-pin PQFP package mechanical drawing is referenced as 831A-02.

The reference number for the 144-pin TQFP package is 918-03. The reference number
for the 132-pin ceramic PGA package is 789B-01.

&3
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SECTION 4
DESIGN CONSIDERATIONS

HEAT DISSIPATION

An estimation of the chip junction temperaturg,iif°C can be obtained from the
equation:

Equation 1: T, = T, +(Pp*Rga)
Where:

T, = ambient temperature °C
Ry3a = package junction-to-ambient thermal resistance “C/W
Pp = power dissipation in package

Historically, thermal resistance has been expressed as the sum of a junction-to-case
thermal resistance and a case-to-ambient thermal resistance:

Equation 2: Rg;, = Rgjc+ Rgca
Where:

Rg3ja = package junction-to-ambient thermal resistance “C/W
Rgjc = package junction-to-case thermal resistance °C/W
Roca = package case-to-ambient thermal resistance °C/W

Rgicis device-related and cannot be influenced by the user. The user controls the
thermal environment to change the case-to-ambient thermal resistgrgcerét

example, the user can change the air flow around the device, add a heat sink, change
the mounting arrangement on the Printed Circuit Board, or otherwise change the
thermal dissipation capability of the area surrounding the device on a Printed Circuit
Board. This model is most useful for ceramic packages with heat sinks; some 90% of
the heat flow is dissipated through the case to the heat sink and out to the ambient
environment. For ceramic packages, in situations where the heat flow is split between
a path to the case and an alternate path through the Printed Circuit Board, analysis of
the device thermal performance may need the additional modeling capability of a
system level thermal simulation tool.

The thermal performance of plastic packages is more dependent on the temperature
of the Printed Circuit Board to which the package is mounted. Again, if the
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Heat Dissipation

estimations obtained fromgh do not satisfactorily answer whether the thermal
performance is adequate, a system level model may be appropriate.

A complicating factor is the existence of three common ways for determining the
junction-to-case thermal resistance in plastic packages:

« To minimize temperature variation across the surface, the thermal resistance
is measured from the junction to the outside surface of the package (case)
closest to the chip mounting area when that surface has a proper heat sink.

e To define a value approximately equal to a junction-to-board thermal
resistance, the thermal resistance is measured from the junction to where the
leads are attached to the case.

« If the temperature of the package casg 66 determined by a thermocouple,
the thermal resistance is computed using the value obtained by the equation

(Ty;—T)/Pp.

As noted above, the junction-to-case thermal resistances quoted in this data sheet are
determined using the first definition. From a practical standpoint, that value is also
suitable for determining the junction temperature from a case thermocouple reading
in forced convection environments. In natural convection, using the junction-to-case
thermal resistance to estimate junction temperature from a thermocouple reading on
the case of the package will estimate a junction temperature slightly hotter than
actual temperature. Hence, the new thermal metric, Thermal Characterization
Parameter oW j, has been defined to be;dTt)/Pp. This value gives a better

estimate of the junction temperature in natural convection when using the surface
temperature of the package. Remember that surface temperature readings of
packages are subject to significant errors caused by inadequate attachment of the
sensor to the surface and to errors caused by heat loss to the sensor. The
recommended technique is to attach a 40-gauge thermocouple wire and bead to the
top center of the package with thermally conductive epoxy.

Note: Table 2-2 Thermal Characteristics on page2-2 contains the package thermal
values for this chip.
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ELECTRICAL DESIGN CONSIDERATIONS

CAUTION

This device contains protective circuitry to
guard against damage due to high static
voltage or electrical fields. However, normal
precautions are advised to avoid application
of any voltages higher than maximum rated
voltages to this high-impedance circuit.
Reliability of operation is enhanced if unused
inputs are tied to an appropriate logic voltage
level (e.g., either GND or V ¢¢).

Use the following list of recommendations to assure correct DSP operation:

Provide a low-impedance path from the board power supply to gachiv
on the DSP, and from the board ground to each GND pin.

Use at least four O dF bypass capacitors positioned as close as possible to the
four sides of the package to connect thie YJower source to GND.

Ensure that capacitor leads and associated printed circuit traces that connect
to the chip \&c and GND pins are less than 0.5 inch per capacitor lead.

Use at least a four-layer Printed Circuit Board (PCB) with two inner layers for
VCC and GND.

Because the DSP output signals have fast rise and fall times, PCB trace lengths
should be minimal. This recommendation particularly applies to the address
and data buses as well as the, RIR, IRQA, IRQB, NMI, HEN, and HACK

pins.

Consider all device loads as well as parasitic capacitance due to PCB traces
when calculating capacitance. This is especially critical in systems with higher
capacitive loads that could create higher transient currents in-thand

GND circuits.

All inputs must be terminated (i.e., not allowed to float) using CMOS levels.

Take special care to minimize noise levels on the PLL supply pins (beth V
and GND).

MOTOROLA
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POWER CONSUMPTION

Power dissipation is a key issue in portable DSP applications. The following describes
some factors which affect current consumption. Current consumption is described by
the formula:

Equation 3: | = CxVxf

where: C =node/pin capacitance
V = voltage swing
f = frequency of node/pin toggle

For example, for an address pin loaded with a 50 pF capacitance and operating at 5.5
V with a 40 MHz clock, toggling at its maximum possible rate (which is 10 MHz), the
current consumption is:

Equation 4: 1 = 50x 10 *x55x10x 10° = 2.75mA

The maximum internal current valug.f-max), reflects the maximurad expected

when running the code given below. This represents “typical” internal activity, and is
included as a point of reference. Some applications may consume more or less current
depending on the code used. The typical internal current valgeyp) reflects

what is typically seen when running the given code.

The following steps are recommended for applications requiring very low current
consumption:

Minimize external memory accesses; use internal memory accesses instead.
Minimize the number of pins that are switching.

Minimize the capacitive load on the pins.

P W DN P

Connect the unused inputs to pull-up or pull-down resistors.
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Current consumption test code:

org
jp
org
novep
nove
nove
nove
nove
nop
rep
nove
rep
nov
clr
nove
rep
nac
nove
jp

TP1 nop
jp

p: RESET

MAI N

p: MAI N

#$180000, x: $FFFD
#0,10

#0,r4

#$00FF, no
#$00FF, mi

#256

ro,x: (r0)+

#256

ra,y.(rd)+

a

[:(r0)+, a

#30

x0,y0,a x:(r0)+ x0 y:(r4)+y0
a, p:(rb)

TP1

MAIN

Power Consumption
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Host Port Considerations

HOST PORT CONSIDERATIONS

Careful synchronization is required when reading multibit registers that are written
by another asynchronous system. This is a common problem when two
asynchronous systems are connected. The situation exists in the host interface. The
following paragraphs present considerations for proper operation.

Host Programming Considerations

UNSYNCHRONIZED READING OF RECEIVE BYTE REGISTERS
When reading receive byte registers (RXH, RXM, and RXL) the host programmer
should use interrupts or poll the RXDF flag that indicates that data is available. This
assures that the data in the receive byte registers will be stable.

OVERWRITING TRANSMIT BYTE REGISTERS
The host programmer should not write to the transmit byte registers (TXH, TXM, and
TXL) unless the TXDE bit is set indicating that the transmit byte registers are empty.
This guarantees that the transmit byte registers will transfer valid data to the HRX
register.

SYNCHRONIZATION OF STATUS BITS FROM DSP TO HOST
HC, HREQ, DMA, HF3, HF2, TRDY, TXDE, and RXDF status bits are set or cleared
from inside the DSP and read by the host processor. The host can read these status
bits very quickly without regard to the clock rate used by the DSP, but the possibility
exists that the state of the bit could be changing during the read operation. This is
generally not a system problem, since the bit will be read correctly in the next pass of
any host polling routine.

Note: Refer toDSP56002 User’s Manual sections describing the 1/O Interface and
Host/DMA Interface Programming Model for descriptions of these status
bits.

OVERWRITING THE HOST VECTOR
The Host programmer should change the Host Vector register only when the Host
Command bit (HC) is clear. This change guarantees that the DSP interrupt control
logic will receive a stable vector.
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Host Port Considerations

CANCELLING A PENDING HOST COMMAND EXCEPTION
The host processor may elect to clear the HC bit to cancel the Host Command
Exception request at any time before it is recognized by the DSP. Because the host
does not know exactly when the exception will be recognized (due to exception
processing synchronization and pipeline delays), the DSP may execute the Host
Command Exception after the HC bit is cleared. For these reasons, the HV bits must
not be changed at the same time the HC bit is cleared.

VARIANCE IN THE HI TIMING
HI timing may vary during initial startup during the time after reset before the PLL
locks. Therefore, before a host attempt to load (i.e., bootstrap) the DSP, the host
should first make sure that the HI port programming has been completed. The
following steps can be used to ensure that the programming is complete:

1. Setthe INIT bit in the ICR
2. Poll the INIT bit until it is cleared.
3. Read the ISR.

An alternate method is:

1. Write the TREQ/RREQ together with INIT.
2. Poll INIT, ISR, and the HREQ@in.

DSP Programming Considerations

SYNCHRONIZATION OF STATUS BITS FROM HOST TO DSP
DMA, HF1, HFO, and HCP, HTDE, and HRDF status bits are set or cleared by the host
processor side of the interface. These bits are individually synchronized to the DSP
clock.

Note: Refer toDSP56002 User’'s Manual sections describing the 1/O Interface and
Host/DMA Interface Programming Model for descriptions of these status
bits.

READING HFO AND HF1 AS AN ENCODED PAIR
A potential problem exists when reading status bits HFO and HF1 as an encoded pair
(i.e., the four combinations 00, 01, 10, and 11 each have significance). A very small
probability exists that the DSP will read the status bits synchronized during
transition. The solution to this potential problem is to read the HFO and HF1 bits
twice and check for consensus.
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PACKAGE COMPATIBILITY

The PQFP and TQFP packages are designed so that a single Printed Circuit Board
(PCB) can accommodate either package. The two package pinouts are similarly
sequenced. Proper orientation of each package with the smaller TQFP footprint
inside the PQFP footprint allow connection of PCB traces to either package. For
example, the DO pin is near the corner of both the PQFP package (pin 84) and the
TQFP package (pin 109), and is adjacent to D1 on both packages.

Note: Some “no connect” pins in the TQFP pin sequence are excluded from the
PQFP pin sequence.

&S
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SECTION 5
ORDERING INFORMATION

DSP56002 ordering information in the table below lists the pertinent information
needed to place an order. Consult a Motorola Semiconductor sales office or
authorized distributor to determine availability and to order parts.

Table 5-1 DSP56002 Ordering Information

Supply . Frequency
Part Voltage Package Type Pin Count (MH2) Order Number

40 DSP56002FC40
Plastic Quad Flat Pacl

(POFP) 132 66 DSP56002FC66

80 DSP56002FC80

DSP56002 5V 40 DSP56002PV40
Plastic Thin Quad Flat

Pack (TOFP) 144 66 DSP56002PV66

80 DSP56002PV80

Ceramic Pin Grid Array 132 40 DSP56002RC40
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