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Part 1 Overview

1.1 DSP56858 Features

1.1.1  Digital Signal Processing Core
» Efficient 16-bit DSP engine with dual Harvard architecture
e 120 Million Instructions Per Second (MIPS) at 120MHz core frequency
e Single-cycle 16 x 16-bit parallel Multiplier-Accumulator (MAC)
e Four (4) 36-bit accumulators including extension bits
e 16-hit bidirectional shifter
e Pardlél instruction set with unique DSP addressing modes
e Hardware DO and REP loops
e Three (3) internal address buses and one (1) external address bus
e Four (4) internal data buses and one (1) external data bus
e Instruction set supports both DSP and controller functions
e Four (4) hardware interrupt levels
» Five(5) softwareinterrupt levels
e Controller-style addressing modes and instructions for compact code
» Efficient C-Compiler and local variable support
»  Software subroutine and interrupt stack with depth limited only by memory
e JTAG/Enhanced OnCE debug programming interface

1.1.2 Memory
» Harvard architecture permits up to three (3) simultaneous accesses to program and data memory
e On-Chip Memory
— 40K x 16-bit Program RAM
— 24K x 16-bit DataRAM
— 1K x 16-bit Boot ROM
e Off-Chip Memory Expansion (EMI)
— Access up to 2M words of program or 8M data memory (using chip selects)
— Chip Select Logic for glue-less interface to ROM and SRAM

1.1.3 DSP56858 Peripheral Circuit Features
»  General Purpose 16-bit Quad Timer*
e Two Serial Communication Interfaces (SCI)*
e Serial Periphera Interface (SPI) Port*
« Two (2) Enhanced Synchronous Seria Interface (ESSI) modules*
e Computer Operating Properly (COP)/Watchdog Timer
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DSP56858 Description

e JTAG/Enhanced On-Chip Emulation (EONnCE) for unabtrusive, real-time debugging
e Six (6) independent channels of DMA

o 8-bit Parallel Host Interface*

e Time-of-Day (TOD)

e Upto47 GPIO

* Each peripheral 1/0 can be used alternately as a GPIO if not needed

1.1.4  Energy Information
e Fabricated in high-density CMOS with 3.3V, TTL-compatible digital inputs
e Wait and Stop modes available

1.2 DSP56858 Description

The DSP56858 isamember of the DSP56800E core-based family of Digital Signal Processors (DSPs). This
device combines the processing power of a DSP and the functionality of a microcontroller with a flexible
set of peripherals on a single chip to create an extremely cost-effective solution. The low cost, flexibility,
and compact program code make this device well-suited for many applications. The DSP56858 includes
peripherals that are especially useful for teledatacom devices; Internet appliances; portable devices; TAD;
voice recognition; hands-free devices; and general purpose applications.

The DSP56800E core is based on a Harvard-style architecture consisting of three execution units operating
inparallel, alowing asmany as six operations per instruction cycle. The microprocessor-style programming
model and optimized instruction set alow straightforward generation of efficient, compact code for both
DSP and MCU applications. The instruction set is aso highly efficient for C Compilers, enabling rapid
development of optimized control applications.

The DSP56858 supports program execution from either internal or external memories. Two data operands
can be accessed from the on-chip Data RAM per instruction cycle. The DSP56858 also provides two
external dedicated interrupt lines, and up to 47 General Purpose Input/Output (GPIO) lines, depending on
peripheral configuration.

The DSP56858 DSP controller includes 40K words of Program RAM, 24K words of DataRAM and 1K of
Boot RAM. It also supports program execution from external memory.

This DSP controller also provides a full set of standard programmable peripherals that include an 8-bit
Parallel Host Interface, two Enhanced Synchronous Serial Interfaces (ESSI), one Serial Peripheral Interface
(SPI1), two Serial Communications Interfaces (SCI), and one Quad Timer. The Host Interface, Quad Timer,
SSl, SPI, SCI 1/O and four chip selects can be used as General Purpose Input/Outputs when its primary
function is not required.

1.3 “Best in Class” Development Environment

The SDK (Software Development Kit) provides fully debugged peripheral drivers, libraries and interfaces
that allow a programmer to create his own unique C application code independent of component
architecture. The CodeWarrior Integrated Development Environment is a sophisticated tool for code
navigation, compiling, and debugging. A complete set of evaluation modules (EVMs) and development
system cards will support concurrent engineering. Together, the SDK, CodeWarrior, and EVMs create a
complete, scalable tools solution for easy, fast and efficient devel opment.
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1.4 Product Documentation

The four documents listed in Table 1 are required for acomplete description of and proper design with the
DSP56858. Documentation is available from local Motorola distributors, Motorola semiconductor sales
offices, Motorola Literature Distribution Centers, or online at www.motorol a.com/semiconductors/.

Table 1. DSP56858 Chip Documentation

Topic Description Order Number
DSP56800E Detailed description of the DSP56800E architecture,
Reference Manual 16-bit DSP core processor and the instruction set DSPS56800ERM/D
DSP56858 Detailed description of memory, peripherals, and
User's Manual interfaces of the DSP56858 DSP5685xUM/D
DSP56858 Electrical and timing specifications, pin descriptions, DSP56858/D
Technical Data Sheet and package descriptions (this document)
DSP56858 Summary description and block diagram of the
Product Brief DSP56858 core, memory, peripherals and interfaces. DSP56858PB/D

1.5 Data Sheet Conventions
This data sheet uses the following conventions:

OVERBAR This is used to indicate a signal that is active when pulled low. For example, the RESET pin is
active when low.

“asserted” A high true (active high) signal is high or a low true (active low) signal is low.

“deasserted” A high true (active high) signal is low or a low true (active low) signal is high.

Examples: Signal/Symbol Logic State Signal State Voltage!
PIN True Asserted ViLNVoL
PIN False Deasserted Vin'Vou
PIN True Asserted Viu'Von
PIN False Deasserted V\LVoL

1. Vauesfor VIL, VOL, VIH, and VOH are defined by individual product specifications.
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I ntroduction

Part 2 Signal/Connection Descriptions

2.1 Introduction

The input and output signals of the DSP56858 are organized into functional groups, as shown in Table 2
and asillustrated in Figure 2. In Table 3 each table row describes the package pin and the signal or signals
present.

Table 2. DSP56858 Functional Group Pin Allocations

Functional Group Number of Pins

Power (Vpp, Vppio, or VDDA (8,12, 1)!
Ground (Vss, Vssi0,0r Vssa) (8, 14, 2)*
PLL and Clock 3
External Bus Signals 39
External Chip Select* 4
Interrupt and Program Control 72

Host Interface (HI)* 163

Enhanced Synchronous Serial Interface (ESSIO) Port*

Enhanced Synchronous Serial Interface (ESSI1) Port*

Serial Communications Interface (SCI0) Ports*

Serial Communications Interface (SCI1) Ports*

Serial Peripheral Interface (SPI) Port*
Quad Timer Module Port*
JTAG/On-Chip Emulation (OnCE)
*Alternately, GPIO pins

O M| B N DN O] O

1. Vpp =Vpp core, Vss = Vss core, Vopio= Vob 10, Vssio = Vss 10, Vopa = Vbp ana, Vssa = Vss ana
2. MODA, MODB and MODC can be used as GPIO after the bootstrap process has completed.
3. The following Host Interface signals are multiplexed: HRWB to HRD, HDS to HWR, HREQ to HTRQ and

HACK to HRRQ.
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Figure 2. DSP56858 Signals Identified by Functional Group?

1. Specifically for PLL, OSC, and POR.
2. Alternate pin functions are shown in parentheses. Pin direction/type is represented as the preferred functionality. GPIO may provide bidirectional use of
any pin.
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I ntroduction

Part 3 Signals and Package Information

All digital inputs have aweak internal pull-up circuit associated with them. These pull-up circuits
are enabled by default. Exceptions:

1. Whenapin has GPIO functionality, the pull-up may be disabled under software control.
2. MODE A, MODE B and MODE C pins have no pull-up.

3. TCK has aweak pull-down circuit always active.

4. Bidirectional 1/0 pullups automatically disable when the output is enabled.

Thistable is presented consistently with the Sgnals Identified by Functional Group figure.

1. BOLD entriesin the Type column represents the state of the pin just out of reset.
2. Ouput(Z) means an output in aHigh-Z condition.

Table 3. DSP56858 Signal and Package Information for the 144-pin
LQFP and MAPBGA

Signal BGA LQFP _
Name Pin No. | Pin No. Type Description
Vpp E1l 14 Vpp Logic Power (Vpp)—These pins provide power to the
Voo M6 36 |\;1ternal structures of the chip, and should all be attached to
DD:
Voo F12 52
Vbb A9 72
Voo M2 87
Vpp Ji2 88
Vbp E12 109
Vbb Al12 125
Vsg Gl 15 Vsg Logic Power—Ground (Vgg)—These pins provide grounding
v 6 16 for the internal structures of the chip and should all be
S8 attached to Vgg,
Vss D12 53
Vss A7 54
Vss F1 71
Vss M7 89
Vss K12 126
Vss A8 127
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Table 3. DSP56858 Signal and Package Information for the 144-pin
LQFP and MAPBGA

Name | Pino. | PinNo.| TP Description

Vppio B1 5 Vppio I/0 Power (Vppjo)—These pins provide power for all I/0O and
ESD structures of the chip and should all be attached to Vppo

Vbbio H1 6 (3.3).

Vbbio M3 20

Vbbio M8 45

Vbbio M11 61

Vbbio H12 67

Vbbio C12 68

Vbbio All 80

Vbbio A5 105

Vbbio A3 113

Vbbio C1 129

Vbbio M10 139

Vssio D1 7 Vssio I/0 Power—-Ground (Vggo)—These pins provide grounding

Vssio 11 o1 for all I/0 and ESD structures of the chip and should all be
attached to Vgg

Vssio M5 46

Vssio M9 47

Vssio L12 62

Vssio G12 69

Vssio B12 70

Vssio A10 82

Vssio A4 106

Vssio Al 115

Vssio A2 128

Vssio M4 130

Vssio M12 140

Vssio A6 141

Vooa K1 24 Vooa SA:ua:ICoeglj Power (Vppa)—These pins supply an analog power

Vssa M1 25 Analog Ground (Vgga)—This pin supplies an analog

Vaen 1 26 Vssa ground.
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I ntroduction

Table 3. DSP56858 Signal and Package Information for the 144-pin
LQFP and MAPBGA

Name | PinNo. | pinNo, | TYPe Description

AO E5 10 Output(Z) Address Bus (A0-A20)—These signals specify a word
AL Ea 11 address for external program or data memory access.
A2 E3 12

A3 E2 13

A4 J2 29

A5 H3 30

A6 G4 31

A7 H4 32

A8 G5 48

A9 L5 49

Al10 J6 50

All K6 51

Al12 J8 63

A13 K8 64

Al4 L9 65

Al5 K9 66

Al6 K10 75

Al7 K11 76

A18 J9 i

A19 J10 78

A20 Ji1 79
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Table 3. DSP56858 Signal and Package Information for the 144-pin
LQFP and MAPBGA

Name | PinNo. | pinNo, | TYPe Description
DO H7 81 Input/ Data Bus (D0-D15)—These pins provide the bidirectional data
D1 G7 o1 Output(Z) for external program or data memory accesses.
D2 F9 95
D3 F10 96
D4 F11 97
D5 E10 98
D6 D7 120
D7 B7 121
D8 E7 122
D9 F8 123
D10 F7 124
D11 D5 137
D12 B4 138
D13 C4 142
D14 F6 143
D15 B3 144
RD D3 8 Output Read Enable (@) — is asserted during external memory
read cycles.
This signal is pulled high during reset.
WR D4 9 Output Write Enable (WR) —is asserted during external memory
write cycles.
This signal is pulled high during reset.
CS0 H8 83 Output External Chip Select (ﬁ)—This pin is used as a dedicated
GPIO.
GPIOAO Input/Output | Port A GPIO (0) —This pin is a General Purpose 1/0 (GPI0O)
pin when not configured for host port usage.
Cs1 H9 84 Output External Chip Select (ﬁ)—This pin is used as a dedicated
GPIO.
GPIOAL Input/Output | Port A GPIO (1) —This pin is a General Purpose 1/0 (GPIO)
pin when not configured for host port usage.
CS2 H11 85 Output External Chip Select (@)—This pin is used as a dedicated
GPIO.
GPIOA2 Input/Output | Port A GPIO (2) —This pin is a General Purpose 1/0 (GPI0O)
pin when not configured for host port usage.
10 DSP56858 Preliminary Technical Data MOTOROLA




I ntroduction

Table 3. DSP56858 Signal and Package Information for the 144-pin
LQFP and MAPBGA

Signal BGA LQFP -
Name Pin No. | Pin No. Type Description
CS3 H10 86 Output External Chip Select (CS3)—This pin is used as a dedicated
GPIO.
GPIOA3 Input/Output | Port A GPIO (3)—This pin is a General Purpose /O (GPIO)
pin when not configured for host port usage.
HDO J3 33 Input Host Address (HDO)—This input provides data selection for
HI registers.
This pin is disconnected internally during reset.
GPIOBO Input/Output | Port B GPIO (0)—This pin is a General Purpose 1/0 (GPIO)
pin when not configured for host port usage.
HD1 K2 34 Input Host Address (HD1)—This input provides data selection for
HI registers.
This pin is disconnected internally during reset.
GPIOB1 Input/Output | Port B GPIO (1)—This pin is a General Purpose 1/0 (GPIO)
pin when not configured for host port usage.
HD2 L2 35 Input Host Address (HD2)—This input provides data selection for
HI registers.
This pin is disconnected internally during reset.
GPIOB2 Input/Output | Port B GPIO (2)—This pin is a General Purpose 1/0 (GPIO)
pin when not configured for host port usage.
HD3 J4 40 Input Host Address (HD3)—This input provides data selection for
HI registers.
This pin is disconnected internally during reset.
GPIOB3 Input/Output | Port B GPIO (3)—This pin is a General Purpose 1/0 (GPIO)
pin when not configured for host port usage.
HD4 L4 41 Input Host Address (HD4)—This input provides data selection for
HI registers.
This pin is disconnected internally during reset.
GPIOB4 Input/Output | Port B GPIO (4)—This pin is a General Purpose 1/0 (GPIO)
pin when not configured for host port usage.
HD5 J5 42 Input Host Address (HD5)—This input provides data selection for
HI registers.
This pin is disconnected internally during reset.
GPIOB5 Input/Output | Port B GPIO (5)—This pin is a General Purpose 1/0 (GPIO)
pin when not configured for host port usage.
MOTOROLA DSP56858 Preliminary Technical Data 11




Table 3. DSP56858 Signal and Package Information for the 144-pin
LQFP and MAPBGA

Signal
Name

BGA
Pin No.

LQFP
Pin No.

Type

Description

HD6

GPIOB6

K5

43

Input

Input/Output

Host Address (HD6)—This input provides data selection for
HI registers.

This pin is disconnected internally during reset.

Port B GPIO (6)—This pin is a General Purpose 1/0 (GPIO)
pin when not configured for host port usage.

HD7

GPIOB7

H5

44

Input

Input/Output

Host Address (HD7)—This input provides data selection for
HI registers.

This pin is disconnected internally during reset.

Port B GPIO (7)—This pin is a General Purpose 1/0 (GPIO)
pin when not configured for host port usage.

HAO

GPIOBS8

G10

90

Input

Input/Output

Host Address (HAO)—These inputs provide the address
selection for HI registers.

These pins are disconnected internally during reset.

Port B GPIO (8)—These pins are General Purpose I/0
(GPIO) pins when not configured for host port usage.

HA1l

GPIOB9

G11

91

Input

Input/Output

Host Address (HAO)—These inputs provide the address
selection for HI registers.

These pins are disconnected internally during reset.

Port B GPIO (9)—These pins are General Purpose I/0
(GPIO) pins when not configured for host port usage.

HA2

GPIOB10

G9

92

Input

Input/Output

Host Address (HAO)—These inputs provide the address
selection for HI registers.

These pins are disconnected internally during reset.

Port B GPIO (10)—These pins are General Purpose 1/0
(GPIO) pins when not configured for host port usage.

HRWB

HRD

GPIOB11

G8

93

Input

Input

Input/Output

Host Read/Write (HRWB)—When the HI08 is programmed to
interface to a single-data-strobe host bus and the HI function
is selected, this signal is the Read/Write input .

These pins are disconnected internally during reset.

Host Read Data (HRD)—This signal is the Read Data input
when the HIO8 is programmed to interface to a double-data-
strobe host bus and the HI function is selected.

Port B GPIO (11) —This pin is a General Purpose 1/0 (GPIO)
pin when not configured for host port usage.

12
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Table 3. DSP56858 Signal and Package Information for the 144-pin
LQFP and MAPBGA

Signal
Name

BGA

Pin No.

LQFP
Pin No.

Type

Description

HDS

HWR

GPIOB12

Cc8

116

Input

Input

Input/Output

Host Data Strobe (HDS)—When the HI08 is programmed to
interface to a single-data-strobe host bus and the HI function
is selected, this input enables a data transfer on the HI when
HCS is asserted.

These pins are disconnected internally during reset.
Host Write Enable (HWR)—This signal is the Write Data
input when the HIO8 is programmed to interface to a double-

data-strobe host bus and the HI function is selected.

Port B GPIO (12)—This pin is a General Purpose /O (GPIO)
pin when not configured for host port usage.

HCS

GPIOB13

D8

117

Input

Input/Output

Host Chip Select (HCS)—This input is the chip select input
for the Host Interface.

These pins are disconnected internally during reset.

Port B GPIO (13)—This pin is a General Purpose /O (GPIO)
pin when not configured for host port usage.

HREQ

HTRQ

GPIOB14

B8

118

Open Drain
Output

Open Drain
Output

Input/Output

Host Request (HREQ)—When the HIO08 is programmed for
HRMS=0 functionality (typically used on a single-data-strobe
bus), this open drain output is used by the HI to request
service from the host processor. The HREQ may be
connected to an interrupt request pin of a host processor, a
transfer request of a DMA controller, or a control input of
external circuitry.

These pins are disconnected internally during reset.

Transmit Host Request (HTRQ)—This signal is the Transmit
Host Request output when the HIO8 is programmed for
HRMS=1 functionality and is typically used on a double-data-
strobe bus.

Port B GPIO (14) —This pin is a General Purpose 1/0 (GPIO)
pin when not configured for host port usage.

MOTOROLA
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Table 3. DSP56858 Signal and Package Information for the 144-pin
LQFP and MAPBGA

Signal
Name

BGA
Pin No.

LQFP
Pin No.

Type

Description

HACK

HRRQ

GPIOB15

Cc7

119

Input

Open Drain
Output

Input/Output

Host Acknowledge (HACK)—When the HI08 is programmed
for HRMS=0 functionality (typically used on a single-data-
strobe bus), this input has two functions: (1) provide a Host
Acknowledge signal for DMA transfers or (2) to control
handshaking and provide a Host Interrupt Acknowledge
compatible with the MC68000 family processors.

These pins are disconnected internally during reset.

Receive Host Request (HRRQ)—This signal is the Receive
Host Request output when the HIO8 is programmed for
HRMS=1 functionality and is typically used on a double-data-
strobe bus.

Port B GPIO (15)—This pin is a General Purpose /O (GPIO)
pin when not configured for host port usage.

TIO0

GPIOGO

B9

114

Input/Output

Input/Output

Timer Input/Outputs (TIO0)—This pin can be independently
configured to be either a timer input source or an output flag.

Port G GPIOGO0—This pin is a General Purpose 1/0 (GPIO)
pin that can individually be programmed as an input or output

pin.

TIO1

GPIOG1

C9

112

Input/Output

Input/Output

Timer Input/Outputs (TIO1)—This pin can be independently
configured to be either a timer input source or an output flag.

Port G GPIO (1)—This pin is a General Purpose I/O (GPIO)
pin that can individually be programmed as an input or output

pin.

TIO2

GPIOG2

D9

111

Input/Output

Input/Output

Timer Input/Outputs (TIO2)—This pin can be independently
configured to be either a timer input source or an output flag.

Port G GPIO (2)—This pin is a General Purpose I/O (GPIO)
pin that can individually be programmed as an input or output

pin.

TIO3

GPIOG3

B10

110

Input/Output

Input/Output

Timer Input/Outputs (TIO3)—This pin can be independently
configured to be either a timer input source or an output flag.

Port G GPIO (3)—This pin is a General Purpose I/O (GPIO)
pin that can individually be programmed as an input or output

pin.

IRQA

G2

22

IRQB

F5

23

Input

External Interrupt Request A and B—The IRQA and IRQB
inputs are asynchronous external interrupt requests that
indicate that an external device is requesting service. A
Schmitt trigger input is used for noise immunity. They can 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.

14
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Table 3. DSP56858 Signal and Package Information for the 144-pin
LQFP and MAPBGA

Signal
Name

BGA
Pin No.

LQFP
Pin No.

Type

Description

MODE A

GPIOHO

F4

17

Input

Input/Output

Mode Select (MODE A)—During the bootstrap process
MODE A selects one of the eight bootstrap modes.

Port H GPIO (0)—This pin is a General Purpose 1/0 (GPIO)
pin after the bootstrap process has completed.

MODE B

GPIOH1

F3

18

Input

Input/Output

Mode Select (MODE B)—During the bootstrap process
MODE A selects one of the eight bootstrap modes.

Port H GPIO (1)—This pin is a General Purpose 1/0 (GPIO)
pin after the bootstrap process has completed.

MODE C

GPIOH2

F2

19

Input

Input/Output

Mode Select (MODE C)—During the bootstrap process
MODE A selects one of the eight bootstrap modes.

Port H GPIO (2)—This pin is a General Purpose 1/0 (GPIO)
pin after the bootstrap process has completed.

RESET

K4

39

Input

Reset (RESET)—This input is a direct hardware reset on the
processor. When RESET is asserted low, the DSP is
initialized and placed in the Reset state. A Schmitt trigger
input is used for noise immunity. When the RESET pin is
deasserted, the initial chip operating mode is latched from the
MODE A, MODE B, and MODE C pins.

To ensure complete hardware reset, RESET and TRST
should be asserted together. The only exception occurs in a
debugging environment when a hardware DSP reset is
required and it is necessary not to reset the JTAG/Enhanced
OnCE module. In this case, assert RESET, but do not assert
TRST.

RSTO

K3

38

Output

Reset Output (RSTO)—This output is asserted on any reset
condition (external reset, low voltage, software, or COP).

RXDO

GPIOEO

L10

73

Input

Input/Output

Serial Receive Data 0 (RXD0)—This input receives byte-
oriented serial data and transfers it to the SCI 0O receive shift
register.

Port E GPIO (0)—This pin is a General Purpose 1/0 (GPIO)
pin that can individually be programmed as input or output pin.

TXDO

GPIOE1

L11

74

Output(2)

Input/Output

Serial Transmit Data 0 (TXDO0)—This signal transmits data
from the SCI 0 transmit data register.

Port E GPIO (1)—This pin is a General Purpose 1/0 (GPIO)
pin that can individually be programmed as input or output pin.

RXD1

GPIOE2

B11

107

Input

Input/Output

Serial Receive Data 1 (RXD1)—This input receives byte-
oriented serial data and transfers it to the SCI 1 receive shift
register.

Port E GPIO (2)—This pin is a General Purpose I/0 (GPIO)
pin that can individually be programmed as input or output pin.

MOTOROLA
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Table 3. DSP56858 Signal and Package Information for the 144-pin
LQFP and MAPBGA

Signal
Name

BGA
Pin No.

LQFP
Pin No.

Type

Description

TXD1

GPIOE3

C10

108

Output(2)

Input/Output

Serial Transmit Data 1 (TXD1)—This signal transmits data
from the SCI 1 transmit data register.

Port E GPIO (3)—This pin is a General Purpose 1/0 (GPIO)
pin that can individually be programmed as input or output pin.

STDO

GPIOCO

B6

131

Output

Input/Output

ESSI Transmit Data (STDO)—This output pin transmits serial
data from the ESSI Transmitter Shift Register.

Port C GPIO (0)—This pin is a General Purpose 1/0 (GPIO)
pin when the ESSI is not in use.

SRDO

GPIOC1

Co6

132

Input

Input/Output

ESSI Receive Data (SRD0)—This input pin receives serial
data and transfers the data to the ESSI Receive Shift
Register.

Port C GPIO (1)—This pin is a General Purpose 1/0 (GPIO)
pin when the ESSI is not in use.

SCKO

GPIOC2

C5

133

Input/Output

Input/Output

ESSI Serial Clock (SCKO0)—This bidirectional pin provides
the serial bit rate clock for the transmit section of the ESSI.
The clock signal can be continuous or gated and can be used
by both the transmitter and receiver in synchronous mode.

Port C GPIO (2)—This pin is a General Purpose 1/0 (GPIO)
pin when the ESSI is not in use.

SCO00

GPIOC3

D6

134

Input/Output

Input/Output

ESSI Serial Control Pin 0 (SC00)—The function of this pin is
determined by the selection of either synchronous or
asynchronous mode. For asynchronous mode, this pin will be
used for the receive clock I/O. For synchronous mode, this pin
is used either for transmitterl output or for serial /O flag 0.

Port C GPIO (3)—This pin is a General Purpose 1/0 (GPIO)
pin when the ESSI is not in use.

SCO01

GPIOC4

BS

135

Input/Output

Input/Output

ESSI Serial Control Pin 1 (SC01)—The function of this pin is
determined by the selection of either synchronous or
asynchronous mode. For asynchronous mode, this pin is the
receiver frame sync 1/0. For synchronous mode, this pin is
used either for transmitter2 output or for serial /O flag 1.

Port C GPIO (4)—This pin is a General Purpose 1/0 (GPIO)
pin when the ESSI is not in use.

SC02

GPIOC5

E6

136

Input/Output

Input or Output

ESSI Serial Control Pin 2 (SC02)—This pin is used for frame
sync 1/0. SCO02 is the frame sync for both the transmitter and
receiver in synchronous mode and for the transmitter only in
asynchronous mode. When configured as an output, this pin
is the internally generated frame sync signal. When
configured as an input, this pin receives an external frame
sync signal for the transmitter (and the receiver in
synchronous operation).

Port C GPIO (5)—This pin is a General Purpose 1/0 (GPIO)
pin when the ESSI is not in use.

16
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I ntroduction

Table 3. DSP56858 Signal and Package Information for the 144-pin
LQFP and MAPBGA

Signal
Name

BGA
Pin No.

LQFP
Pin No.

Type

Description

STD1

GPIODO

E8

99

Output

Input/Output

ESSI Transmit Data (STD1)—This output pin transmits serial
data from the ESSI Transmitter Shift Register.

Port D GPIO (0)—This pin is a General Purpose 1/0 (GPIO)
pin when the ESSI is not in use.

SRD1

GPIOD1

Ell

100

Input

Input/Output

ESSI Receive Data (SRD1)—This input pin receives serial
data and transfers the data to the ESSI Receive Shift
Register.

Port D GPIO (1)—This pin is a General Purpose 1/0 (GPIO)
pin when the ESSI is not in use.

SCK1

GPIOD2

E9

101

Input/Output

Input/Output

ESSI Serial Clock (SCK1)—This bidirectional pin provides
the serial bit rate clock for the transmit section of the ESSI.
The clock signal can be continuous or gated and can be used
by both the transmitter and receiver in synchronous mode.

Port D GPIO (2)—This pin is a General Purpose 1/0 (GPIO)
pin when the ESSI is not in use.

SC10

GPIOD3

D10

102

Input/Output

Input/Output

ESSI Serial Control Pin 0 (SC10)—The function of this pin is
determined by the selection of either synchronous or
asynchronous mode. For asynchronous mode, this pin will be
used for the receive clock I/O. For synchronous mode, this pin
is used either for transmitterl output or for serial /O flag 0.

Port D GPIO (3)—This pin is a General Purpose 1/0 (GPIO)
pin when the ESSI is not in use.

SC11

GPIOD4

D11

103

Input/Output

Input/Output

ESSI Serial Control Pin 1 (SC11)—The function of this pin is
determined by the selection of either synchronous or
asynchronous mode. For asynchronous mode, this pin is the
receiver frame sync 1/0. For synchronous mode, this pin is
used either for transmitter2 output or for serial /0 flag 1.

Port D GPIO (4)—This pin is a General Purpose 1/0 (GPIO)
pin when the ESSI is not in use.

SC12

GPIOC5

c11

104

Input/Output

Input/Output

ESSI Serial Control Pin 2 (SC12)—This pin is used for frame
sync 1/0. SCO02 is the frame sync for both the transmitter and
receiver in synchronous mode and for the transmitter only in
asynchronous mode. When configured as an output, this pin
is the internally generated frame sync signal. When
configured as an input, this pin receives an external frame
sync signal for the transmitter (and the receiver in
synchronous operation).

Port D GPIO (5)—This pin is a General Purpose 1/0 (GPIO)
pin when the ESSI is not in use.

MOTOROLA
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Table 3. DSP56858 Signal and Package Information for the 144-pin
LQFP and MAPBGA

Signal
Name

BGA
Pin No.

LQFP
Pin No.

Type

Description

MISO

GPIOFO

B2

1

Input/Output

Input/Output

SPI Master In/Slave Out (MISO)—This serial data pin is an
input to a master device and an output from a slave device.
The MISO line of a slave device is placed in the high-
impedance state if the slave device is not selected. The driver
on this pin can be configured as an open-drain driver by the
SPI's Wired-OR mode (WOM) bit when this pin is configured
for SPI operation.

Port F GPIO (0)—This pin is a General Purpose 1/0 (GPIO)
pin that can individually be programmed as input or output pin.

MOSI

GPIOF1

C3

Input/
Output (2)

Input/Output

SPI Master Out/Slave In (MOSI)—This serial data pin is an
output from a master device and an input to a slave device.
The master device places data on the MOSI line a half-cycle
before the clock edge that the slave device uses to latch the
data. The driver on this pin can be configured as an open-
drain driver by the SPI's WOM bit when this pin is configured
for SPI operation.

Port F GPIO (1)—This pin is a General Purpose 1/0 (GPIO)
pin that can be individually programmed as input or output

pin.

SCK

GPIOF2

C2

Input/Output

Input/Output

SPI Serial Clock (SCK)—This bidirectional pin provides a
serial bit rate clock for the SPI. This gated clock signal is an
input to a slave device and is generated as an output by a
master device. Slave devices ignore the SCK signal unless
the SS pin is active low. In both master and slave SPI devices,
data is shifted on one edge of the SCK signal and is sampled
on the opposite edge where data is stable. The driver on this
pin can be configured as an open-drain driver by the SPI's
WOM bit when this pin is configured for SPI operation. When
using Wired-OR mode, the user must provide an external pull-
up device.

Port F GPIO (2)—This pin is a General Purpose 1/0 (GPIO)
pin that can individually be programmed as input or output pin.

GPIOF3

D2

Input

Input/Output

SPI Slave Select (SS)—This input pin selects a slave device
before a master device can exchange data with the slave
device. SS must be low before data transactions and must
stay low for the duration of the transaction. The SS line of the
master must be held high.

Port F GPIO (3)—This pin is a General Purpose 1/0 (GPIO)
pin that can individually be programmed as input or output pin.

XTAL

H2

27

Input/Output

Crystal Oscillator Output (XTAL)—This output connects the
internal crystal oscillator output to an external crystal. If an
external clock source other than a crystal oscillator is used,
XTAL must be used as the input.

18
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I ntroduction

Table 3. DSP56858 Signal and Package Information for the 144-pin
LQFP and MAPBGA

Signal
Name

BGA
Pin No.

LQFP
Pin No.

Type

Description

EXTAL

G3

28

Input

External Crystal Oscillator Input (EXTAL)—This input
should be connected to an external crystal. If an external
clock source other than a crystal oscillator is used, EXTAL
must be tied off. See Section 4.5.2

CLKO

L3

37

Output

Clock Output (CLKO)—This pin outputs a buffered clock
signal. When enabled, this signal is the system clock divided
by four.

TCK

L8

60

Input

Test Clock Input (TCK)—This input pin provides a gated
clock to synchronize the test logic and to shift serial data to
the JTAG/ONCE port. The pin is connected internally to a pull-
down resistor.

TDI

K7

58

Input

Test Data Input (TDI)—This input pin provides a serial input
data stream to the JTAG/OnCE port. It is sampled on the
rising edge of TCK and has an on-chip pull-up resistor.

TDO

G6

57

Output (2)

Test Data Output (TDO)—This tri-statable output pin
provides a serial output data stream from the JTAG/Enhanced
ONCE port. It is driven in the Shift-IR and Shift-DR controller
states, and changes on the falling edge of TCK.

T™MS

J7

59

Input

Test Mode Select Input (TMS)—This input pin is used to
sequence the JTAG TAP controller's state machine. It is
sampled on the rising edge of TCK and has an on-chip pull-up
resistor.

TRST

L7

56

Input

Test Reset (TRST)—As an input, a low signal on this pin
provides a reset signal to the JTAG TAP controller. To ensure
complete hardware reset, TRST should be asserted whenever
RESET is asserted. The only exception occurs in a debugging
environment, since the Enhanced OnCE/JTAG module is
under the control of the debugger. In this case it is not
necessary to assert TRST when asserting RESET . Outside
of a debugging environment RESET should be permanently
asserted by grounding the signal, thus disabling the
Enhanced OnCE/JTAG module on the DSP.

H6

55

Input/Output

Debug Event (DE)—This is an open-drain, bidirectional,
active low signal. As an input, it is a means of entering debug
mode of operation from an external command controller. As
an output, it is a means of acknowledging that the chip has
entered debug mode.

This pin is connected internally to a weak pull-up resistor.

MOTOROLA
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Part 4 Specifications

4.1 General Characteristics

The DSP56858 is fabricated in high-density CMOS with 5-volt tolerant TTL-compatible digital inputs.
The term “5-volt tolerant” refers to the capability of an I/O pin, built on a 3.3V compatible process
technology, to withstand a voltage up to 5.5V without damaging the device. Many systems have a mixture
of devices designed for 3.3V and 5V power supplies. In such systems, a bus may carry both 3.3V and 5V-
compatible I/O voltage levels (a standard 3.3V 1/O is designed to receive a maximum voltage of 3.3V +
10% during normal operation without causing damage). This 5V tolerant capability therefore offers the
power savings of 3.3V 1/O levels while being able to receive 5V levels without being damaged.

Absolute maximum ratings given in Table4 are stress ratings only, and functional operation at the
maximum is not guaranteed. Stress beyond these ratings may affect device reliability or cause permanent
damage to the device.

The DSP56858 DC/AC electrical specifications are preliminary and are from design simulations. These
specifications may not be fully tested or guaranteed at this early stage of the product life cycle. Finalized
specifications will be published after complete characterization and device qualifications have been
completed.

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 voltage level.

Table 4. Absolute Maximum Ratings

Characteristic Symbol Min Max Unit
Supply voltage, core Vppt Vgg—0.3 Vgg + 2.0 \Y
Supply voltage, 10 Vopio? Vssio = 0.3 | Vsgio+ 4.0 v
Supply voltage, analog Vbbio Vgga—0.3 Vppa *+ 4.0
Digital input voltages VN Vssio—0.3 | Vgg0+5.5 \%
Analog input voltages (XTAL, EXTAL) VinA Vssa—0.3 | Vppa +0.3
Current drain per pin excluding Vpp, GND | — 8 mA
Junction temperature T, -40 120 °C
Storage temperature range Tsto -55 150 °C

1.  Vpp must not exceed Vpp,o
2. Vppjpo and Vppa must not differ by more that 0.5V
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Table 5. Recommended Operating Conditions

General Characteristics

Characteristic Symbol Min Max Unit
Supply voltage for Logic Power Vop 1.62 1.98 \%
Supply voltage for I/O Power Vppio 3.0 3.6 \Y
Supply voltage for Analog Power Vopa 3.0 3.6 \%
Ambient operating temperature Ta -40 85 °C
PLL clock frequency?’ fou — 240 MHz
Operating Frequency? fop — 120 MHz
Frequency of peripheral bus fiob — 60 MHz
Frequency of external clock feik — 240 MHz
Frequency of oscillator fosc 2 4 MHz
Frequency of clock via XTAL futal — 240 MHz
Frequency of clock via EXTAL fextal 2 4 MHz

1. Assumes clock source is direct clock to EXTAL or crystal oscillator running 2-4MHz. PLL must be enabled, locked, and
selected. The actual frequency depends on the source clock frequency and programming of the CGM module.

2. Master clock is derived from on of the following four sources:
foi = fytas When the source clock is the direct clock to EXTAL

foik = fo when PLL is selected

foik = fosc When the source clock is the crystal oscillator and PLL is not selected
feik = fextas When the source clock is the direct clock to EXTAL and PLL is not selected

Table 6. Thermal Characteristics?!

Symbol Value Unit
Characteristic
144-pin LQFP 144 MAPBGA
Thermal resistance junction-to-ambient (estimated) 01a 42.9 36.1 °C/W
1/O pin power dissipation Pio User Determined w
Power dISSIpatlon PD PD = (lDD X VDD) + P|/O w
Maximum allowed Pp Pomax (Ty-Ta)/ 63 °C

1. See Section 6.1 for more detail.
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4.2 DC Electrical Characteristics

Table 7. DC Electrical Characteristics
Operating Conditions: Vgs =Vsgio = Vssa =0V, Vpp = 1.62-1.98V, Vpp o = Vppa = 3.0-3.6V, Ty =—40°to +120°C, C_ < 50pF, f,, = 120MHz

Characteristic Symbol Min Typ Max Unit

Input high voltage (XTAL/EXTAL) Viue Vppa — 0.8 Vpba Vppa + 0.3 \Y
Input low voltage (XTAL/EXTAL) ViLc -0.3 — 0.5 \%
Input high voltage V4 2.0 — 5.5 \%
Input low voltage VL -0.3 — 0.8 \Y
Input current low (pullups disabled) m -1 — 1 A
Input current high (pullups disabled) IH -1 — 1 A
Output tri-state current low lozL -10 — 10 HA
Output tri-state current high lozH -10 — 10 A
Output High Voltage VoH Vpp — 0.7 — — \Y
Output Low Voltage VoL — — 0.4 \Y
Output High Current loH 8 — 16 mA
Output Low Current loL 8 — 16 mA
Input capacitance Cin — 8 — pF
Output capacitance Cout — 12 — pF
Vpp supply current @ nominal voltage and 25 °C Iop

Run?! — 70 — mA

Deep Stop? — 100 — A

Light Stop3 - 2.6 - mA
Vppio supply current @ nominal voltage and 25 °C lopio

Run® — 40 — mA
Vppa supply current @ nominal voltage and 25 °C Iopa

Deep Stop? — 60 — HA
Low Voltage Interrupt® VEI — 2.5 2.85 \
Low Voltage Interrupt Recovery Hysteresis Ve — 50 — mV
Power on Reset’ POR — 15 2.0 v

1. Run (operating) Ipp measured using external square wave clock source (fogc = 4MHz) into XTAL. All inputs 0.2V from
rail; no DC loads; outputs unloaded. All ports configured as inputs; measured with all modules enabled. PLL set to 240MHz
out. Running Core, performing 50% NOP and 50% FIR. Clock at 120 MHz.
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Supply Voltage Sequencing and Separation Cautions

2. Deep Stop Mode - Operation frequency = 4 MHz, PLL set to 4 MHz, crystal oscillator and time of day module operat-
ing.

3. Light Stop Mode - Operation frequency = 120 MHz, PLL set to 240 MHz, crystal oscillator and time of day module
operating.

4. Ipp includes current for core logic, internal memories, and all internal peripheral logic circuitry.

5. Running core and performing external memory access. Clock at 120 MHz.

6. When Vpp drops below Vg, max value, an interrupt is generated.

7. Power-on reset occurs whenever the digital supply drops below 1.8V. While power is ramping up, this signal remains
active for as long as the internal 2.5V is below 1.8V no matter how long the ramp up rate is. The internally regulated voltage
is typically 100 mV less than Vpp during ramp up until 2.5V is reached, at which time it self-regulates.

4.3 Supply Voltage Sequencing and Separation Cautions

Figure 3 shows two situations to avoid in sequencing the Vpp and Vpp o Vppa supplies.

A
A
3.3V Vbbio,Vbba
° o
g
S 2
i Supplies Stable
g P
1.8V
('2 - 1 £ \ — VDD
= ! - ~
L -
(@) -
(@) —~
-
-
-
- -
0 Time

Notes: 1. Vpp rising before Vpp,0, Vppa
2. Vopio Vbba rising much faster than Vpop

Figure 3. Supply Voltage Sequencing and Separation Cautions

Vpp should not be allowed to rise early (1). Thisis usually avoided by running the regulator for the Vpp
supply (1.8V) from the voltage generated by the 3.3V Vpp o supply, see Figure 4. This keeps Vpp from

rising faster than Vpp,o.

Vpp should not rise so late that alarge voltage differenceis all owed between the two supplies (2). Typically
this situation is avoided by using external discrete diodes in series between supplies, as shown in Figure 4.
The series diodes forward bias when the difference between Vpp o and Vpp reaches approximately 2.1,
causing Vpp to rise as Vpp o ramps up. When the Vpp regulator begins proper operation, the difference
between supplies will typically be 0.8V and conduction through the diode chain reduces to essentially
leakage current. During supply sequencing, the following general relationship should be adhered to:

Vopio> Vpp 2 (Vppio- 2.1V)
In practice, Vppa iStypically connected directly to Vpp,o with some filtering.
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3.3V Vobio,Vbba
Supply- Regulator *
T

Figure 4. Example Circuit to Control Supply Sequencing

Vv
18V bp

Regulator

—> >

4.4 AC Electrical Characteristics

Timing waveforms in Section 4.3 are tested with a V. maximum of 0.8V and a V,; minimum of 2.0V for
al pinsexcept XTAL, whichistested using theinput levelsin Section 4.2. In Figure 5 thelevelsof V, and
V,_ for aninput signal are shown.

Vin

Input Signal Midpoint1l

Fall Time—» |«— —»| |«— Rise Time

Note: The midpoint is V| + (Viy — V|D)/2.
Figure 5. Input Signal Measurement References
Figur e 6 shows the definitions of the following signal states:

» Active state, when abus or signal is driven, and enters alow impedance state
» Tri-stated, when abus or signal is placed in a high impedance state
» DataValid state, when asignal level hasreached Vo or Voy

» Datalnvalid state, when asignal level isin transition between Vo, and Vo

«— Datal Valid —»| <— Data2 Valid —s «— Data3 Valid —>
—< Datal X Data2 2—< Data3 >—
. Data
Data Invalid State —1 e— Tri-stated
< Data Active > ~— Data Active —>|

Figure 6. Signal States
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External Clock Operation

4.5 External Clock Operation

The DSP56858 system clock can be derived from acrystal or an external system clock signal. To generate
a reference frequency using the internal oscillator, a reference crystal must be connected between the
EXTAL and XTAL pins.

4.5.1  Crystal Oscillator

The internal oscillator is designed to interface with a parallel-resonant crystal resonator in the frequency
range specified for the external crystal in Table 9. In Figure 7 atypical crysta oscillator circuit is shown.
Follow the crystal supplier’'s recommendations when selecting a crystal, because crystal parameters
determine the component values required to provide maximum stability and reliable start-up. The crystal
and associated components should be mounted as close as possible to the EXTAL and XTAL pins to
minimize output distortion and start-up stabilization time.

Crystal Frequency = 2—4MHz (optimized for 4MHz)

EXTAL XTAL Sample External Crystal Parameters:
R, R, = 10MQ
TOD_SEL bit in CGM must be set to 0
f, = 4MHz

fc
[+
Figure 7. Crystal Oscillator

4.5.2 High Speed External Clock Source (> 4MHz)

The recommended method of connecting an external clock is given in Figure 8. The external clock source
is connected to XTAL and the EXTAL pin is held at ground, Vppa, Of Vppa/2. The TOD_SEL bit in
CGM must be set to 0.

DSP56858
XTAL EXTAL

External GND,Vppa,

Clock orV /2
(up to 240MHz) DDA

Figure 8. Connecting a High Speed External Clock Signal using XTAL

45.3 Low Speed External Clock Source (2-4MHz)

The recommended method of connecting an external clock is givenin Figure 9. The external clock source
is connected to XTAL and the EXTAL pinisheld at Vppa/2. The TOD_SEL bit in CGM must be set to 0.
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DSP56858

XTAL EXTAL
|
External
Clock VDDA/Z
(2-4MHz)

Figure 9. Connecting a Low Speed External Clock Signal using XTAL

Table 8. External Clock Operation Timing Requirements®
Operating Conditions: Vgs =Vsgio = Vssa =0V, Vpp = 1.62-1.98V, Vpp o = Vppa = 3.0-3.6V, Ty =—40°to +120°C, C;_ < 50pF, f,, = 120MHz

Characteristic Symbol Min Typ Max Unit
Frequency of operation (external clock driver)® fosc 0 — 240 MHz
Clock Pulse Width* tpw 6.25 — — ns
External clock input rise time? 4 trise — — TBD ns
External clock input fall time3 4 tral — — TBD ns
1. See Figure 8 for details on using the recommended connection of an external clock driver.
2. External clock input rise time is measured from 10% to 90%.
3. External clock input fall time is measured from 90% to 10%.
4, Parameters listed are guaranteed by design.
Vin
External Sg Fo0%
50%
Clock / 10%
¢ t. ViL
fall rise
—»| | — | |—

Note: The midpointis V,_+ (Vi — V|)/2.

Figure 10. External Clock Timing

Table 9. PLL Timing

Operating Conditions: VSS = Vss|o = VSSA =0V, VDD =1.62-1.98V, VDD|O = VDDA =3.0-3.6V, TA =-40°to +120°C, CL < SOpF, fop =120MHz

Characteristic Symbol Min Typ Max Unit
External reference crystal frequency for the PLL! fosc 2 4 4 MHz
PLL output frequency foik 40 — 240 MHz
PLL stabilization time 2 Lolls — 1 10 ms

1. An externally supplied reference clock should be as free as possible from any phase jitter for the PLL to work correctly.

The PLL is optimized for 4MHz input crystal.

2. This is the minimum time required after the PLL setup is changed to ensure reliable operation.
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External Memory Interface Timing

4.6 External Memory Interface Timing
The External Memory Interface is designed to access static memory and peripheral devices. Figure 11
shows sample timing and parameters that are detailed in Table 10.

The timing of each parameter consists of both afixed delay portion and a clock related portion; as well as
user controlled wait states. The equation:
t=D+P*(M+W)
should be used to determine the actual time of each parameter. The terms in the above equation are
defined as:
t parameter delay time
D fixed portion of the delay, due to on-chip path delays.

P the period of the system clock, which determines the execution rate of the part (i.e. when the
deviceisoperating at 120 MHz, P = 8.33 ns).

M Fixed portion of a clock period inherent in the design. This number is adjusted to account for
possible clock duty cycle derating.

W the sum of the applicable wait state controls. See the “Wait State Controls” column of
Table 10 for the applicable controls for each parameter. See the EMI chapter of the 83x
Peripheral Manual for details of what each wait state field controls.

Some of the parameters contain two sets of numbers. These parameters have two different paths and clock
edgesthat must be considered. Check both sets of numbers and use the smaller result. The appropriate entry
may change if the operating frequency of the part changes.

The timing of write cyclesis different when WWS = 0 than when WWS > 0. Therefore, some parameters
contain two sets of numbers to account for this difference. The “Wait States Configuration” column of
Table 10 should be used to make the appropriate selection.

AO-Axx,CS ><

<—thp | trpa
< (taroD — T >
> lArpA | ) »‘
L /
= \ /
o 7
tAWR tWAC
= - < —>
< 'WRWR » <«tyg —>| |[«<—twRrRD —> <—trpwR "
. 4
WR
| S
—>|tlpwr < —>| tpon |¥— <trpp >
<~—tpos — > <~ tp—> —>|iprp |

Note: During read-modify-write instructions and internal instructions, the address lines do not change state.

D0-D15 Data Out 7/ >

Figure 11. External Memory Interface Timing
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Table 10. External Memory Interface Timing

Operating Conditions: Vss = Vsg0= Vssa = 0V, Vpp = 1.62-1.98V, Vppo = Vppa = 3.0-3.6V, Tp = —40° to +120°C, C, < 50pF, P = 8.333ns

Characteristic Symbol Wa'.t Stat(_as D M Wait States Unit
Configuration Controls
Address Valid to WR Asserted WWS=0 -0.79 0.50
tAWR WWSS ns
WWS>0 -1.98 0.69
WR Width Asserted to WR . WWS=0 -0.86 0.19 WWS
ns
Deasserted WR WWS>0 0.01 0.00
Data Out Valid to WR Asserted WWS=0 -1.52 0.00
WWS=0 -5.69 0.25
tDWR WWSS ns
WWS>0 -2.10 0.19
WWS>0 -4.66 0.50
Valid DaaOut Hold Time after WR
t .
D o DOH 1.47 0.25 WWSH ns
Valid Data Out Set Up Timeto WR . -2.36 0.19 WS WWSS ns
Deasserted pos 467 0.50 !
Valid Address after WR Deasserted | tyac -1.60 0.25 WWSH
RD Deasserted to Address Invalid troA -0.44 0.00 RWSH ns
Address Valid to RD Deasserted tARDD -2.07 1.00 RWSS,RWS ns
Véid Input DataHold after RD
Dm’[p;t tbrD 0.00 N/AL — ns
RD Assertion Width trp -1.34 1.00 RWS ns
Address Valid to Input Data Valid ¢ -10.27 1.00
ns
AD 135 119 RWSS,RWS
AddressVaidto RD Asserted tARDA -0.94 0.00 RWSS ns
RD Asserted to Input Data Valid . -9.53 1.00
ns
RDD 12,64 1.19 RWSS,RWS
WR Deasserted to RD Asserted twrRD -0.75 0.25 WWSH,RWSS | ns
RD Desssrted to RD Assarted trRORD -0.162 0.00 RWSS,RWSH | ns
WR Deasserted to WR Asserted WWS=0 -0.44 0.75
tWRWR WWSS, WWSH ns
WWS>0 -0.11 1.00
RD Deasserted to WR Asserted ; 0.14 0.50 MDAR, BMDAR,
ROWR -0.57 0.69 RWSH, wwss |
1. NJ/A since device captures data before it deasserts RD
2. If RWSS=RWSH =0, RD does not deassert during back-to-back reads and D=0.00 should be used.
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Reset, Stop, Wait, Mode Select, and Interrupt Timing

4.7 Reset, Stop, Wait, Mode Select, and Interrupt Timing

Table 11. Reset, Stop, Wait, Mode Select, and Interrupt Timing? 2

Operating Conditions: Vgs =Vsgio = Vssa =0V, Vpp = 1.62-1.98V, Vpp o = Vppa = 3.0-3.6V, Ty =—40°to +120°C, C_ < 50pF, f,, = 120MHz

" . . See
Characteristic Symbol Min Max Unit .
Figure

RESET Assertion to Address, Data and Control t o 11 ns Fiqure 12
Signals High Impedance RAZ g
Minimum RESET Assertion Duration3 tra 30 — ns Figure 12
RESET Deassertion to First External Address Output tRDA — 120T ns Figure 12
Edge-sensitive Interrupt Request Width tirw 1T+3 — ns Figure 13
IRQA, IRQB Assertion to External Data Memory tipm — 18T ns Figure 14
Access Out Valid, caused by first instruction execution
in the interrupt service routine
IRQA, IRQB Assertion to General Purpose Output tig — 18T ns Figure 14
Valid, caused by first instruction execution in the
interrupt service routine
IRQA Low to First Valid Interrupt Vector Address Out tri — 13T ns Figure 15
recovery from Wait State®
IRQA Width Assertion to Recover from Stop State® tw

Fast® 4T _ ns Figure 16

Normal” 8 8ET — ns
Delay from IRQA Assertion to Fetch of first instruction te Figure 16
(exiting Stop)

Fast® — 13T ns

Normal®7 — 25ET ns
RSTO pulse width’ trsTo Figure 17
normal operation 128ET — —
internal reset mode 8ET — —

1. Inthe formulas, T = clock cycle. For f,, = 1220MHz operation and fj,, = 60MHz, T = 8.33ns.

2. Parameters listed are guaranteed by design.

3. Atreset, the PLL is disabled and bypassed. The part is then put into Run mode and t.,, assumes the period of the source

clock, tytalr textal OF tosc-

4.  The minimum is specified for the duration of an edge-sensitive IRQA interrupt required to recover from the Wait state.
This is not the minimum required so that the IRQA interrupt is accepted.

5. This interrupt instruction fetch is visible on the pins only in Mode 3.

6. Fast stop mode:

Fast stop recovery applies when fast stop mode recovery is requested (OMR bit 6 is set to 1). The PLL and the master
clock are unaffected by stop mode entry. Recovery takes one less cycle and tg, will continue with the same value it had before

stop mode was entered.
7. Normal stop mode:

As a power saving feature, normal stop mode disables and bypasses the PLL. Stop mode will then shut down the master
clock, recovery will take an extra cycle (to restart the clock), and tg, will resume at the input clock source rate.

8. ET = External Clock period; for an external crystal frequency of 4MHz, ET=250ns.
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RESET

- 'RA >
traz trRDA
AO—AXX, \ /| ;
DO-D15 / q First Fetch
__GCS, >/ \< First Fetch
RD, WR

Figure 12. Asynchronous Reset Timing

o \ /

IRQB r—
Figure 13. External Interrupt Timing (Negative-Edge-Sensitive)
A0-AXX, S
___Cs, X First Interrupt Instruction Execution ><
RD, WR {5 n
IDM

=\ /

a) First Interrupt Instruction Execution

General

(C
P2

Purpose X ><
I/O Pin {§

W /

N
~

b) General Purpose I/O

Figure 14. External Level-Sensitive Interrupt Timing

W \

LR

NN
N

AO-AXX,
CS
RD, WR

First Interrupt Vector
Instruction Fetch

I'¢
)

~r

Figure 15. Interrupt from Wait State Timing
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S\

Host | nterface Port

tF
AO—-AXX,
CS First Instruction Fetch
BH WD Not IRQA Interrupt Vector
RD, WR

Figure 16. Recovery from Stop State Using Asynchronous Interrupt Timing

RESET \

/

trsTO

Figure 17. Reset Output Timing

4.8 Host Interface Port

Table 12. Host Interface Port Timing?!
Operating Conditions: Vgs =Vsgio = Vssa =0V, Vpp = 1.62-1.98V, Vpp o = Vppa =3.0-3.6V, Ty =—40°to +120°C, C;_ < 50pF, f,, = 120MHz

Characteristic Symbol Min Max | Unit |See Figure
Accesstime TACKDV — 13 ns Figure 18
Disabletime TACKDZ 3 — ns Figure 18
. . Figure 18

Time to disassert TACKREQH 35 9 ns Figure 21

. Figure 18
Lead time TREQACKL 0 — ns Figure 21
Accesstime TRADV — 13 ns F!gure 19
Figure 20
Disabletime TRADX 5 — ns F!gure 19
Figure 20
Disable time TRADZ 3 — ns F!gure 19
Figure 20
Setup time TDACKS 3 — ns Figure 21
Hold time TACKDH 1 — ns Figure 21
. Figure 22
Setup time TADSS 3 — ns Figure 23
. Figure 22
Hold time TDSAH 1 — ns Figure 23
Pulse width TWDS 5 - ns | Floure22
Figure 23
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Table 12. Host Interface Port Timing?!
Operating Conditions: VSS = Vss|o = VSSA =0 V, VDD = 162'198V, VDDlO = VDDA = 30—36V, TA =-40°to +120°C, CL < 50va fOp =120MHz

Characteristic Symbol Min Max | Unit |See Figure
Timeto re-assert AT+5 ns
1. After second write in 16-bit mode TACKREQL s 5T1; o ne | Figure 18,
2. After first write in 16-bit mode or after write in 8-bit mode Figure 21
1. Theformulas: T = clock cycle. f ipb = 60MHz, T = 16.7ns.
HACK —\ -
v4/ TACKDZ
TACKDV <—>’
-
HD { E
TREQACKL | TACKREQH TACKREQL
HREQ _\u—’ - —\L
Figure 18. DSP-to-Host DMA Read Mode
g X X
| TRADX
Y
HCS \_ /
HDS \ /
-
HRW /d—b \
TRADV -
TRADZ
HD ~_
¥
Figure 19. Single Strobe Read Mode
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Host | nterface Port

cs N /!

HWR
A
HRD = 7 -
- - TRADZ
HD TRADV = BN
N 4

Figure 20. Dual Strobe Read Mode

HACK \_ /L

TDACKS TACKDH
>

HD %

TACKREQL

TREQACKL TACKREQH —
-« >
HREQ -

Figure 21. Host-to-DSP DMA Write Mode

HA X
TDSAH
— -
= N\ /
TWDS
HDS 51 L
TDSAH
— -

HRW N\ 4

< TADSS >
TADSS TDSAH

- -
HD i ";
Figure 22. Single Strobe Write Mode
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HA >§ §<
= =
HCS \_\_ 4
TWDS
_ v
HWR \ _7
TADSS > <« TDSAH
HRD - "~
TADSS
-
—_—
HD IN
4

Figure 23. Dual Strobe Write Mode

4.9 Serial Peripheral Interface (SPI) Timing

Table 13. SPI Timing 1

Operating Conditions: Vss = Vssjo = Vssa =0V, Vpp = 1.62-1.98V, Vppio = Vppa = 3.0-3.6V, Tp =—40° to +120°C, Cp_ < 50pF, fy, = 120MHz

Characteristic Symbol Min Max Unit See
Figure

Cycle time tc Figures 24,
Master 25 — ns 25, 26, 27
Slave 25 — ns
Enable lead time teLp Figure 27
Master — — ns
Slave 125 — ns
Enable lag time telg Figure 27
Master — — ns
Slave 125 — ns
Clock (SCLK) high time tcH ns Figures 24,
Master 9 — ns 25, 26, 27
Slave 125 —
Clock (SCLK) low time teL Figure 27
Master 12 — ns
Slave 125 — ns
Data set-up time required for inputs tbs Figures 24,
Master 10 — ns 25, 26, 27
Slave 2 — ns
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Serial Peripheral Interface (SPI) Timing

Table 13. SPI Timing(Continued)?!

Operating Conditions: Vgs =Vsgio = Vssa =0V, Vpp = 1.62-1.98V, Vpp o = Vppa = 3.0-3.6V, Ty =—40°to +120°C, C;_ < 50pF, f,, = 120MHz

Data hold time required for inputs tbH Figures 24,
Master 0 — ns 25, 26, 27
Slave 2 — ns
Access time (time to data active from high-impedance state) ta ns Figure 27
Slave 5 15 ns
Disable time (hold time to high-impedance state) tp ns Figure 27
Slave 2 9 ns
Data valid for outputs tpy Figures 24,
Master — 2 ns 25, 26, 27
Slave (after enable edge) — 14 ns
Data invalid o Figures 24,
Master 0 — ns 25, 26, 27
Slave 0 — ns
Rise time tr Figures 24,
Master — 11.5 ns 25, 26, 27
Slave — 10.0 ns
Fall time te Figures 24,
Master — 9.7 ns 25, 26, 27
Slave — 9.0 ns
1. Parameters listed are guaranteed by design.
(¢
35 — - )J
SSis held High on master
(Input)
tc
< > tr t
< > —> e F
SCLK (CPOL = 0 tr | £
(Output ten
-< > te
N ) P
tR
B _ — -
oL
SCLK (CP(8L = 13 \ \ \ /
utput :
o | B =5
¢ T ten
DS CH - >
(
MISO . . ? .
e (ot y—( s )
p)
tDl . l—— tDV tD|(I’ef) —» |
(¢
MOSI 3
\ Master MSB out Bits 14-1 Master LSB out /
(Output) ¥
] T R — |
Figure 24. SPI Master Timing (CPHA = 0)
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SS SS is held High on ‘r‘r)1aster
(Input) te J
- > <—tF
R
- > — |
SCLK (CPOL = Og 7 \ e / \ / \
(Output t
- CH N Lzz_-a -
B - — ) |=TF
- toL >
SCLK (CPOL = 13 / \ /"_R \ /
(Output N i
> _ | tbs
Rl |« s < DH
(
MISO - . ) .
(oo [ wmsBin M Bis 14—(9—-{ LsBin  y—
J
tDV(ref)—» - tDl—» - tov
— |-—
55
MOSI i —
(Output) \ Master MSB out >< Bits 14);S 1 X Master LSB out /
] e te R,
Figure 25. SPI Master Timing (CPHA =1)
—_— =
SS
(Input) N /
< fc >  —| | [F e
< R e
SCLK (CPOLzog / \ fer /"_n_"\ / \
(Input o
- (=) . ~ g
< tCL >
SCLK (CPOL =1
(Inputg \ / \"—22—_’/ \ /
_ <_tA — <—tF
- g —> | th
ten > ~
(C
MISO . g 7
(Output) Slave MSB out X Bits 14(—(1 >< Slave LSB out _>< }—
)
Ibs _ e L ety to) tpi
toH — — | |
— D A—
(
J
MOSI ' MsBin L< Bits 14-1  —< LSBin )
(Input) \ / $¢-
Figure 26. SPI Slave Timing (CPHA =0)
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Quad Timer Timing

5 /
(Input) )
. _ « tr
tc
< - R — o fe—
SCLK (CPOL = og i \ fer /
(hpu / o Nt N
t < > telG
— -< ELD - :
:t o
SCLK (CPOL = 1; \ / \ o | \ /
(Input ¢ N
DV_> ~ tR —  |—
— tA - tCH' tF—» l—— tD —> [-—
(C
™ pRJ
outpud | Slave MSB out Bits 14-1 >< Slave LSB out  —
t JJ)
tps —» L— —»| |«—DV <t
—> l«—IpH p
J
MOS] { wmsBin }—< Bits 14-1
(Input) \ K

Figure 27. SPI Slave Timing (CPHA = 1)

4.10 Quad Timer Timing

Table 14. Quad Timer Timing 2

Operating Conditions: Vgs =Vsgio = Vssa =0V, Vpp = 1.62-1.98V, Vpp o = Vppa = 3.0-3.6V, Ty =—40°to +120°C, C_ < 50pF, f,, = 120MHz

Characteristic Symbol Min Max Unit

Timer input period Pin 2T +3 — ns
Timer input high/low period PINHL 1T+3 — ns
Timer output period Pout 2T-3 — ns
Timer output high/low period PouTtHL 1T-3 — ns

1. Inthe formulas listed, T = clock cycle. For fop = 120MHz operation and fipb = 60MHz, T = 8.33ns.

2. Parameters listed are guaranteed by design.
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Figure 28. Timer Timing

4.11 Enhanced Synchronous Serial Interface (ESSI) Timing

Table 15. ESSI Master Mode? Switching Characteristics
Operating Conditions: VSS = Vss|o = VSSA =0V, VDD =1.62-1.98V, VDD|O = VDDA =3.0-3.6V, TA =-40°to +120°C, CL < SOpF, fop =120MHz

Parameter Symbol Min Typ | Max | Units
SCK frequency fs — — 152 MHz
SCK period? tsckw 66.7 — — ns
SCK high time tsckH 33.4% — — ns
SCK low time tsckL 33.44 — — ns
Output clock rise/fall time — — 4 — ns
Delay from SCK high to SC2 (bl) high - Master® tTESBHM -1.0 — 1.0 ns
Delay from SCK high to SC2 (wl) high - Master® trESWHM -1.0 — 1.0 ns
Delay from SCO high to SC1 (bl) high - Master® tRFSBHM -1.0 — 1.0 ns
Delay from SCO high to SC1 (wl) high - Master® tRESWHM -1.0 — 1.0 ns
Delay from SCK high to SC2 (bl) low - Master® trESBLM -1.0 — 1.0 ns
Delay from SCK high to SC2 (wl) low - Master® trEswLM -1.0 — 1.0 ns
Delay from SCO high to SC1 (bl) low - Master® tRFSBLM -1.0 — 1.0 ns
Delay from SCO high to SC1 (wl) low - Master® tRFSWLM -1.0 — 1.0 ns
SCK high to STD enable from high impedance - Master tTxEM -0.1 — 2 ns
SCK high to STD valid - Master trxvm -0.1 — 2 ns
SCK high to STD not valid - Master TXNVM -0.1 — — ns
SCK high to STD high impedance - Master tTXHIM -4 — 0 ns
SRD Setup time before SCO low - Master tsm 4 — — ns
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Enhanced Synchronous Serial I nterface (ESSI) Timing

Table 15. ESSI Master Mode! Switching Characteristics(Continued)
Operating Conditions: VSS = Vss|o = VSSA =0V, VDD =1.62-1.98V, VDD|O = VDDA =3.0-3.6V, TA =-40°to +120°C, CL < SOpF, fop =120MHz

Parameter Symbol Min Typ | Max | Units
SRD Hold time after SCO low - Master tHm 4 — — ns
Synchronous Operation (in addition to standard internal clock parameters)
SRD Setup time before SCK low - Master trsm 4 — — ns
SRD Hold time after SCK low - Master trHm 4 — — ns

1. Master mode is internally generated clocks and frame syncs
2. Max clock frequency is IP_clk/4 = 60MHz / 4 = 15MHz for an 120MHz part.
3. All the timings for the ESSI are given for a non-inverted serial clock polarity (TSCKP=0 in SCR2 and RSCKP=0 in SCSR)
and a non-inverted frame sync (TFSI=0 in SCR2 and RFSI=0 in SCSR). If the polarity of the clock and/or the frame sync
have been inverted, all the timings remain valid by inverting the clock signal SCK/SCO0 and/or the frame sync SC2/SC1 in

the tables and in the figures.
4. 50 percent duty cycle
5. bl = bit length; wl = word length

tsckw

tsckH

SCK output

tsckL

SC2 (bl) output

> trEswHM

TN/ ¥

rESBHM trEsBLM

> trEswLm

SC2 (wl) output

g

{ 7N
(
S

> trxvm
trxEMm trxn
STD First Bit
SCO output \ ms / \
tRFSBHM tRFBLN
SC1 (bl) output g g
«—* lRESWHM L, «—* tRFsSWLM
SC1 (wl) output 3 5
trom [«
“tsm > tim ~ttHm > ,
{E——
Figure 29. Master Mode Timing Diagram
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Table 16: ESSI Slave Mode! Switching Characteristics

Operating Conditions: VSS = Vss|o = VSSA =0V, VDD =1.62-1.98V, VDD|O = VDDA =3.0-3.6V, TA =-40°to +120°C, CL < 50pF, fop =120MHz

Parameter Symbol Min Typ | Max | Units
SCK frequency fs — — 152 MHz
SCK period® tsckw 66.7 | — — ns
SCK high time tsckH 33.4% — — ns
SCK low time tsckL 33.4% — — ns
Output clock rise/fall time — — 4 — ns
Delay from SCK high to SC2 (bl) high - Slave® tTESBHS -1 — 29 ns
Delay from SCK high to SC2 (wl) high - Slave® tTESWHS -1 — 29 ns
Delay from SCO high to SC1 (bl) high - Slave® tRFSBHS -1 — 29 ns
Delay from SCO high to SC1 (wl) high - Slave® tRFSWHS -1 — 29 ns
Delay from SCK high to SC2 (bl) low - Slave® trEsBLS -29 — 29 ns
Delay from SCK high to SC2 (wl) low - Slave® treswis -29 — 29 ns
Delay from SCO high to SC1 (bl) low - Slave® IRFsBLS -29 — 29 ns
Delay from SCO high to SC1 (wl) low - Slave® lREsWLS -29 — 29 ns
SCK high to STD enable from high impedance - Slave trxes — — 15 ns
SCK high to STD valid - Slave trxvs 4 — 15 ns
SC2 high to STD enable from high impedance (first bit) - Slave trTxES 4 — 15 ns
SC2 high to STD valid (first bit) - Slave texvs 4 — 15 ns
SCK high to STD not valid - Slave trxnvs 4 — 15 ns
SCK high to STD high impedance - Slave trxHIS 4 — 15 ns
SRD Setup time before SCO low - Slave tsg 4 — — ns
SRD Hold time after SCO low - Slave ths 4 — — ns
Synchronous Operation (in addition to standard external clock parameters)
SRD Setup time before SCK low - Slave trss 4 — — ns
SRD Hold time after SCK low - Slave trHs 4 — — ns

1. Slave mode is externally generated clocks and frame syncs

2. Max clock frequency is IP_clk/4 = 60MHz / 4 = 15MHz for a 120MHz part.

3. All the timings for the ESSI are given for a non-inverted serial clock polarity (TSCKP=0 in SCR2 and RSCKP=0 in SCSR)
and a non-inverted frame sync (TFSI=0 in SCR2 and RFSI=0 in SCSR). If the polarity of the clock and/or the frame sync
have been inverted, all the timings remain valid by inverting the clock signal SCK/SCO0 and/or the frame sync SC2/SC1 in
the tables and in the figures.

50 percent duty cycle

bl = bit length; wl = word length

S
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SC2 (bl) input

SC2 (wl) input
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SCO input /

SC1 (bl) input

SC1 (wl) input

Serial Communication Interface (SCI) Timing

<+ trrswis

<+ RFswLs
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Figure 30. Slave Mode Clock Timing
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4.12 Serial Communication Interface (SCI) Timing

Table 17. SCI Timing?

Operating Conditions: VSS = Vss|o = VSSA =0V, VDD =1.62-1.98V, VDD|O = VDDA =3.0-3.6V, TA =-40°to +120°C, CL < SOpF, fop =120MHz

Characteristic Symbol Min Max Unit
Baud Rate’ BR — (fmax)/(32) Mbps
RXD? Pulse Width RXDpyy 0.965/BR 1.04/BR ns
TXD3 Pulse Width TXDpy 0.965/BR 1.04/BR ns

P wnN PR

Parameters liste

MOTOROLA

d are guaranteed by design.

fuax is the frequency of operation of the system clock in MHz.
The RXD pin in SCI0 is named RXDO0 and the RXD pin in SCI1 is named RXD1.
The TXD pin in SCIO is named TXDO and the TXD pin in SCI1 is named TXD1.

DSP56858 Preliminary Technical Data

41




RXD
SCl receive \

data pin
(Input)

RXDpy

A

Figure 31. RXD Pulse Width

TXD
SCI receive \

Y

data pin 7
(Input)

TXDpyy

A

Figure 32. TXD Pulse Width

4.13 JTAG Timing

Table 18. JTAG Timing 3

Y

Operating Conditions: VSS = Vss|o = VSSA =0 V, VDD = 162-198V, VDDlO = VDDA = 30—36V, TA =-40°to +120°C, CL < 50[:)FY fOp =120MHz

Characteristic Symbol Min Max Unit

TCK frequency of operation? fop DC 30 MHz
TCK cycle time tey 33.3 — ns
TCK clock pulse width tpw 16.6 — ns
TMS, TDI data setup time tps 3 — ns
TMS, TDI data hold time toH 3 — ns
TCK low to TDO data valid tov — 12 ns
TCK low to TDO tri-state trs — 10 ns
TRST assertion time trRsT 35 — ns
DE assertion time toe 4T — ns

1. Timing is both wait state and frequency dependent. For the values listed, T = clock cycle. For 120MHz

operation, T = 8.33ns.

2. TCK frequency of operation must be less than 1/4 the processor rate.

3. Parameters listed are guaranteed by design.
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JTAG Timing

- tpw e tow .
VIH B b o
TCK N o oW/ MmN
(Input) \ \—
V|L

Vu=ViL+ (Viu—Vi)i2

Figure 33. Test Clock Input Timing Diagram
TCK \
(Input) %
2) J tDS - B tDH ~
TDI
TMS SS—< Input Data Valid }—
(Input) tov
§
(Ou-trp[zl(t)) Output Data Valid
C
- frs > )
TDO ¢
(Output) a4
Figure 34. Test Access Port Timing Diagram

TRST \
(Input)

/

trsT

o

Figure 35. TRST Timing Diagram

/ \ /
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Figure 36. Enhanced OnCE—Debug Event
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4.14 GPIO Timing

Table 19. GPIO Timing! 2

Operating Conditions: Vgs =Vsgio = Vssa =0V, Vpp = 1.62-1.98V, Vpp o = Vppa = 3.0-3.6V, Ty =—40°to +120°C, C_ < 50pF, f,, = 120MHz

Characteristic Symbol Min Max Unit
GPIO input period PiN 2T +3 — ns
GPIO input high/low period PINHL 1T+3 — ns
GPIO output period Pout 2T -3 — ns
GPIO output high/low period PouTHL 1T-3 — ns

1. Inthe formulas listed, T = clock cycle. For o, = 120MHz operation and fipb = 60MHz, T = 8.33ns
2. Parameters listed are guaranteed by design.

GPIO Inputs

GPIO Outputs

Figure 37. GPIO Timing
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Package and Pin-Out I nformation DSP56853

Part 5 Packaging

5.1 Package and Pin-Out Information DSP56853

This section contains package and pin-out information for the 144-pin LQFP configuration of the

DSP56858.
nso 3288288883288y 4as ‘S‘Swm%%’ﬂw’o
[7]e) (@] (@]
SN2 B8 BNHC880R 8888883 sy ol32[0[8 28 BECS 8
npnannoonaonoonooonoonoonoonooooooonoomnmon
MISO [ Q<—Orientation Mark

Mosl T~ PIN 1

SCK
SS
Vppio [
Vppio [
Vssio
=
WR
A0 ]
Al ]
A2 ]
A3 ]
Vpp
Vss
Vss
MODA [
MoDB
MODC
Vppio &
Vssio [
IRQA [
IRQB ]
Vppa
Vssa T
Vssa &
XTAL &
EXTAL
A4
A5 ]
A6
A7
HDO
HD1 ]
HD2
Vpp

MOTOROLA

Motorola

DSP56858

Figure 38. Top View, DSP56858 144-pin LQFP Package
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TXD1
RXD1
Vssio

Vbpio
SC12

SC11
SC10
SCK1
SRD1
STD1
D5
D4
D3
D2
D1
HRWB
HA2
HAl
HAO
Vss
Vop
Voo
CS3
cs2
cs1
CSO
Vssio
DO
Vbpio
A20
Al9
Al8
Al7
Al6
TXDO
RXDO
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Table 20. DSP56858 Pin Identification by Pin Number

llflic?. Signal Name Z'; Signal Name Z'; Signal Name Z'; Signal Name
1 MISO 37 CLKO 73 RXDO 109 VoD
2 MOSI 38 RSTO 74 TXDO 110 TIO3
3 SCK 39 RESET 75 A16 111 TIO2
4 SS 40 HD3 76 A17 112 TIO1
5 Vbpio 41 HD4 77 A18 113 V5o
6 Vbbio 42 HD5 78 A19 114 TIO0
7 Vssio 43 HD6 79 A20 115 Vssio
8 RD 44 HD7 80 Vbbio 116 HDS
9 WR 45 Vs, 81 DO 117 HCS
10 A0 46 Vssio 82 Vssio 118 HREQ
11 Al 47 Voo 83 CSo 119 HACK
12 A2 48 A8 84 cs1 120 D6
13 A3 49 A9 85 CS2 121 D7
14 Vbb 50 A10 86 Ccs3 122 D8
15 Vss 51 All 87 Vbb 123 D9
16 Vss 52 Yo 88 Vbb 124 D10
17 MODA 53 Vgs 89 Vss 125 Vs
18 MODB 54 Vss 90 HAO 126 Vss
19 MODC 55 DE 91 HA1 127 Vi
20 Vbpio 56 TRST 92 HA2 128 Vssio
21 Vssio 57 TDO 93 HRWB 129 Vs,
22 IRQA 58 TDI 94 D1 130 Vs
23 IRQB 59 T™MS 95 D2 131 STDO
24 Vbpa 60 TCK 96 D3 132 SRDO
25 Vssa 61 V5o 97 D4 133 SCKO
26 Vssa 62 Ve 98 D5 134 SC00
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Package and Pin-Out I nformation DSP56853

Table 20. DSP56858 Pin Identification by Pin Number

Zi; Signal Name ZI; Signal Name Z': Signal Name ZI; Signal Name
27 XTAL 63 Al2 99 STD1 135 SC01
28 EXTAL 64 Al13 100 SRD1 136 SC02
29 A4 65 Al4 101 SCK1 137 D11
30 A5 66 Al5 102 SC10 138 D12
31 A6 67 V5o 103 sci1 139 V5o
32 A7 68 Vbbio 104 SC12 140 Vssio
33 HDO 69 Ve 105 Vbbio 141 Yeas
34 HD1 70 Vssio 106 Vssio 142 D13
35 HD2 71 Vss 107 RXD1 143 D14
36 Vbb 72 Vbb 108 TXD1 144 D15
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Table 21. DSP56858 Pin Identification by Pin Number

Pin No. Signal Name Pin No. Signal Name Pin No. Signal Name Pin No. Signal Name
E5 A0 F7 D10 D8 HCS A5 Voo
E4 Al D5 D11 J3 HDO A3 Vboio
E3 A2 B4 D12 K2 HD1 C1 V5o
E2 A3 C4 D13 L2 HD2 M10 Vboio
J2 A4 F6 D14 J4 HD3 D3 RD
H3 A5 B3 D15 L4 HD4 K4 RESET
G4 A6 H6 DE J5 HD5 K3 RSTO
H4 A7 G3 EXTAL K5 HD6 L10 RXDO
G5 A8 M1 Vasa H5 HD7 B11 RXD1
L5 A9 L1 Vasa cs HDS D6 SC00
J6 A10 G1 Vi B8 HREQ B5 sco1
K6 All L6 Vgs G8 HRWB E6 SC02
J8 A12 D12 Vs G2 IRQA D10 SC10
K8 A13 A7 Vgs F5 IRQB D11 sci1
L9 Al4 F1 Vss B2 MISO cu Sc12
K9 A15 M7 Vss F4 MODA C5 SCKO
K10 Al6 K12 Vgs F3 MODB E9 SCK1
K11 A7 A8 Vss F2 MODC C2 SCK
J9 A18 D1 Vssio c3 MOSI C6 SRDO
J10 A19 Ji Vssio K1 VbDpA E11 SRD1
Jii A20 M5 Yimes E1l Vbb D2 SS
L3 CLKO M9 Vssio M6 Vbb B6 STDO
H8 CSo L12 Vssio F12 Vbb E8 STD1
HO cs1 G12 Yimes A9 Vbb L8 TCK
H11 Cs2 B12 Vssio M2 Vbb K7 TDI
H10 CS3 A10 Vs Ji12 Vbb G6 TDO
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Package and Pin-Out I nformation DSP56853

Table 21. DSP56858 Pin Identification by Pin Number

Pin No. Signal Name Pin No. Signal Name Pin No. Signal Name Pin No. Signal Name
H7 DO A4 Vssio E12 Vbb B9 TIOO0
G7 D1 Al Yimes A12 Vbb c9 TIO1
F9 D2 A2 Vssio B1 VbpIo D9 TIO2
F10 D3 M4 Vssio H1 Vbbio B10 TIO3
F11 D4 M12 Yizes M3 Vbpio J7 T™MS
E10 D5 A6 Vssio M8 VbpIo L7 TRST
D7 D6 G10 HAO M11 Vbbio L11 TXDO
B7 D7 G11 HA1 H12 Vbbio C10 TXD1
E7 D8 G9 HA2 C12 VbpIo D4 WR
F8 D9 C7 HACK All Vbpio H2 XTAL
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Thermal Design Considerations

Part 6 Design Considerations

6.1 Thermal Design Considerations
An estimation of the chip junction temperature, T 3, in °C can be obtained from the equation:

Equation 1:  T;=Ta + (Pp X Rgjp)
Where:

T, = ambient temperature °C
Rgia = 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:  Rgia = Rgic + Reca
Where:

Rga = package junction-to-ambient thermal resistance °C/W
Rgc = package junction-to-case thermal resistance °C/W
Rgca = package case-to-ambient thermal resistance °C/W

Rgc is device-related and cannot be influenced by the user. The user controls the thermal environment to
change the case-to-ambient thermal resistance, Rgca. For example, the user can change the air flow around
the device, add a heat sink, change the mounting arrangement on the Printed Circuit Board (PCB), or
otherwise change the thermal dissipation capability of the area surrounding the device on the PCB. 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 PCB, analysis of the device
thermal performance may need the additional modeling capability of asystem level thermal simulation tool.

Thethermal performance of plastic packages is more dependent on the temperature of the PCB to which the
package is mounted. Again, if the estimations obtained from Rq 3, 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 definitions for determining the junction-to-case
thermal resistance in plastic packages:

e Measurethethermal resistance from thejunction to the outside surface of the package (case) closest
to the chip mounting area when that surface has a proper heat sink. Thisis done to minimize
temperature variation across the surface.

e Measure the thermal resistance from the junction to where the leads are attached to the case. This
definition is approximately equal to ajunction to board thermal resistance.
* Usethe value obtained by the equation (T ;— T+1)/Pp where T+ isthe temperature of the package
case determined by athermocouple.
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
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on the case of the package will estimate a junction temperature slightly hotter than actual. Hence, the new
thermal metric, Thermal Characterization Parameter, or \¥ 51, has been defined to be (T ;— T1)/Pp. Thisvalue
gives abetter estimate of the junction temperaturein 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.

6.2 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 voltage level.

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

Provide alow-impedance path from the board power supply to each Vpp pin on the DSP, and from
the board ground to each V g5 (GND) pin.

The minimum bypass requirement isto place six 0.01-0.1 uF capacitors positioned as close as
possibleto the package supply pins. The recommended bypass configuration isto place one bypass
capacitor on each of the ten Vpp/V gg pairs, including Vppa/Vssa.

Ensure that capacitor |eads and associated printed circuit traces that connect to the chip Vpp and
V55 (GND) pins are less than 0.5 inch per capacitor lead.

Use at least afour-layer Printed Circuit Board (PCB) with two inner layers for Vpp and GND.

Bypass the Vpp and GND layers of the PCB with approximately 100 uF, preferably with a high-
grade capacitor such as a tantalum capacitor.
Because the DSP output signals have fast rise and fall times, PCB trace lengths should be minimal.

Consider all device loads as well as parasitic capacitance due to PCB traces when calculating
capacitance. Thisis especially critical in systems with higher capacitive loads that could create
higher transient currents in the Vpp and GND circuits.

All inputs must be terminated (i.e., not allowed to float) using CMOS levels.
Take special care to minimize noise levelson the Vppa and Vgga pins.

When using Wired-OR mode on the SPI or the IRQX pins, the user must provide an external pull-
up device.
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Electrical Design Considerations

» Designsthat utilize the TRST pin for JTAG port or Enhance OnCE module functionality (such as
development or debugging systems) should allow a means to assert TRST whenever RESET is
asserted, aswell as ameansto assert TRST independently of RESET. Designs that do not require
debugging functionality, such as consumer products, should tie these pins together.

* Theinternal POR (Power on Reset) will reset the part at power on with reset asserted or pulled high
but requiresthat TRST be asserted at power on.
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Part 7 Ordering Information

Table 22 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 22. DSP56858 Ordering Information

Supply Pin Frequency
Part Voltage Package Type Count (MH2) Order Number
DSP56858 | 1.8V, 3.3V |Low-Profile Quad Flat Pack (LQFP) 144 120 DSP56858FV120
DSP56858 1.8V, 3.3V | MAP Ball Grid Array (MAPBGA) 144 120 DSP56858VF120

Motorola reserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding the
suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit, and
specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including
“Typicals” must be validated for each customer application by customer’s technical experts. Motorola does not convey any license under its patent rights nor the
rights of others. Motorola products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body, or other
applications intended to support or sustain life, or for any other application in which the failure of the Motorola product could create a situation where personal injury
or death may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees
arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufacture of the part. Motorola and the Stylized M Logo are registered trademarks of Motorola, Inc. Motorola,
Inc. is an Equal Opportunity/Affirmative Action Employer.
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