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Summary of Differences

1 Summary of Differences

Table 1 summarizes the differences between the device families.

Table 1. Summary of DSP56301/DSP56311/DSP56321 Differences

Feature DSP56301 DSP56311 DSP56321
Core Voltage 3.3V 18V 16V
I/O Voltage 3.3V 3.3V 3.3V
Max Core Frequency 80/100 MHz 150 MHz 200/220/240/275 MHz

252-pin MAP-BGA

Performance Up to 100 MMACS * Up to 150 MMACS e Upto 275 MMACS
* Up to 300 MMACS with * Up to 550 MMACs with
EFCOP EFCOP
Packaging 208-pin TQFP 196-pin MAP-BGA 196-pin MAP-BGA

Program RAM 4 K x 24 hits 32 K x 24 hits 32 K x 24 hits
X Data RAM 2K x 24 bits 48 K x 24 bits 80 K x 24 bits
Y Data RAM 2K x 24 bits 48 K x 24 bits 80 K x 24 bits
Instruction Cache 1 K x 24 bits 1 K x 24 bits 1 K x 24 bits
Bootstrap ROM 3 K x 24 bits 192 x 24 bits 192 x 24 bits
Supported External * SRAM * SRAM SRAM
Memory Devices « DRAM « DRAM

External Memory
Expansion

« 16 M x 24 hits Program
* Two 16 M x 24 bits Data

¢ 256 K x 24 bits Program
e Two 256 K x 24 bits Data

¢ 256 K x 24 bits Program
e Two 256 K x 24 bits Data

DSP56300 Core

« Single clock cycle per instruction
¢ Object-code compatible with the DSP56000

e 24-bit addressing
« Barrel shifter
¢ Six DMA channels

* Debug support including OnCE, JTAG and TAP

 Serial communication interface (SCI) with baud rate generator

 Triple timer module

Coprocessor None- EFCOP EFCOP
PLL PLL and clock generator PLL and clock generator Clock generator with integrated
DPLL
Peripherals « Two enhanced synchronous serial interfaces (ESSI)

Host Interface

32-bit parallel PCl/Universal
Bus Host Interface (HI32)

8-bit parallel HIO8

8-bit parallel HIO8
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Core and /O Voltages

Table 1. Summary of DSP56301/DSP56311/DSP56321 Differences

Feature DSP56301 DSP56311 DSP56321
General-Purpose 10s 42 GPIOs 34 GPIOs 34 GPIOs
Bootstrap Modes « Byte-wide memory « Byte-wide memory « Byte-wide memory
* SCI * SCI * SCI
« Expanded mode « Expanded mode « Expanded mode
» Serial EEPROM via SCI * Host modes * Host modes
¢ Host modes — ISA/DSP563xx — ISA/DSP563xx
— DSP-to-DSP - HC11 - HC11
- 16-bitUB - 8051 - 8051
— 8-bitUB - MC68302 - MC68302
— PCl target

2 Core and I/0O Voltages

The DSP56301 requires 3.3 V for both the core and 1/0 voltage supplies. The following input pins are 5
V-tolerant:

« MODA/IRQA, MODB/IRQB, MODC/IRQC and MODD/IRQD pins
e PINIT/NMI
* All JTAG ESSI, SCI, Timer and HI32 pins

The DSP56311 and DSP56321 have separate core and I/O power supplies. The DSP56311 requires 1.8 V
and 3.3 V for the core and 1/0 voltage supplies, respectively. The DSP56321 also requires 3.3 V for the
1/0 supply, but has alower core voltage requirement of 1.6 V.

3 Core Frequency and Performance

The DSP56301 is available in 80 MHz and 100 MHz devices to provide 80 million-MACs-per-second
(MMACS) and 100 MMA Cs performance.

The DSP56311 offers 150 MM A CS performance with a core frequency of 150 MHz. Using the Enhanced
Filter Coprocessor (EFCOP), performance can be increased to 300 MMACS.

The DSP56321 isavailablein different frequencies: 200 MHz, 220 MHz, 240 MHz and 275 MHz. It offers
performance up to 275 MMACS or 550 MMACS with EFCORP filtering.

4  Packaging

The DSP56301 isavailablein 208-pin Thin Quad Flat Pack (TQFP) or 252-pin Molded Array Process-Ball
Grid Array (MAP-GBA).

Both the DSP56311 and DSP56321 are available in 196-pin MAP-BGA package. These devices are
pin-compatible.
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Internal Memories

5 Internal Memories

The sizesof the program RAM, instruction cache, X and Y dataRAMsare programmablein all DSP563xx
devices. The DSP56301, DSP56311 and DSP56321 have 8K x 24 hits, 128K x 24 bits, and 192 K x 24
bits of combined program and data RAM, respectively.

The DSP56301 has 3K x 24 bits of on-chip bootstrap ROM. Both the DSP56311 and DSP56321 have 192
x 24 bits of bootstrap ROM.

All three devicesinclude a 1K x 24 bit instruction cache. If the instruction cache is not required, the
memory space can be allocated as part of the program RAM in al three devices.

6 External Memory Expansion

The DSP56301 supports gluelessinterface to SRAM devices and DRAMs. Memory can be expanded up
to 16 M x 24 bitsfor program and two 16 M x 24 bits for data memory expansion.

The DSP56311 supports gluelessinterface to SRAM devices. DRAM support islimited to 100 MHz. The
DSP56321 only supports SRAM devices. Both devices can expand memory up to 256 K x 24 bits for
program and two 256 K x 24 bits for data memory.

[ Coprocessor

The DSP56311 and DSP56321 include the Enhanced Filter Coprocessor (EFCOP) which is an internal
filtering and echo-cancellation coprocessor. The EFCOP runsin parallel to the DSP core which provides
increased performance. It supports various filter modes, including real and complex FIR, direct forms 1
and 2 IR filter, adaptive filters, and others. The EFCOP runs at the same frequency as the core.

The DSP56301 does not include any filtering coprocessor.

8 PLL and Clocks

The DSP56321 uses a clock generator (CLKGEN) module with an integrated Digital Phase-Lock Loop
(DPLL) circuit. Thismoduleis different from the PLL and clock generator provided in the standard
DSP56300 core that isincluded in the DSP56301 and DSP56311.

The DSP56321 CLKGEN usestwo internal registers, DPLL Static Control Register (DSCR) and DPLL
Clock Control Register (PCTL) to direct the operation of the on-chip DPLL. The DSCR should be
initialized before enabling the DPLL in the PCTL register.

9 Peripherals

The DSP56301, DSP5631 and DSP56321 feature the following identical peripherals:

» Two enhanced synchronous serial interfaces (ESSI) for full-duplex serial communication with
codecs, microprocessors, and other DSPs

»  Serial communicationinterface (SCI) with baud rate generator for full-duplex communication with
microprocessors, other DSPs, modems, RS-232, RS-422
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Host Interface

» Tripletimer module for use as timed pulse generators or pulse-width modulators

10 Host Interface

The DSP56301 features a 32-bit parallel host interface (H132) that can directly connect to the Peripheral
Component Interconnect (PCI) busrevision 2.1 and the Universal Bus (UB) interface. In PCI mode, the
HI32 is adedicated initiator/target parallel port with 32-bit wide data path. In UB mode, the HI32 isa
dave-only parallel port with 24-bit wide data path. In UB mode, the HI 32 can also connect to 8-hit, 16-bit
(ISA/EISA), and 24-bit (Port A bus of DSP563xx) data buses.

The DSP56311 and DSP56321 have the same byte-wide, full-duplex, parallel host interface (HI108). The
HI08 operates asynchronously to the DSP core and host clocks and operates as aslave device. It provides
glueless interface to various industry-standard devices, including Freescale HC11, Hitachi H8 and 8051
family of devices.

11 General-Purpose I/Os

The DSP563xx devices provide bidirectional signals that can be configured as GPIO signals or as
dedicated peripheral signals. There are no dedicated GPIO signals. The DSP56301 has 42 GPIO signals,
which are also used by the HI32, ESSI, SCI and Timer.

Both the DSP56311 and DSP56321 have 34 GPI Os, which are also used by the HI108, ESSI, SCI and Timer.
After reset, these signals are configured as GPIO.

12 Bootstrap Modes

The DSP56301, DSP56311 and DSP56321 bootstrap program can load any program RAM segment from
an external byte-wide EPROM, the SCI, or the host port. All three devices can al so boot in expanded mode,
inwhich the bootstrap ROM is bypassed and the DSP fetchesinstructions beginning at a specified address.

The bootstrap mode differences lie in the host modes. The DSP56301 can load program RAM segment
from other DSP56301 devices in DSP-to-DSP mode. It can also load program from the host interface in
the Universal Bus mode in either 8-bit or 16-bit mode or in the 32-bit PCl mode.

The DSP56311 and DSP56321 can load program RAM segment from the HI08 in the ISA, HC11, 8051
and M SC68302 modes.

Differences Between the DSP56301, DSP56311, and DSP56321, Rev. 0

Freescale Semiconductor 5

Because of an order from the United States International Trade Commission, BGA-packaged product lines indicated here currently are not
available from Freescale for import or sale in the United States prior to September 2010: DSP56301, DSP56311, DSP56321.



Bootstrap Modes

"T2£95dSA ‘TTE95dSA ‘T0£9SdSA :0T0Z Jaquialdas 0] Joud sareis panun syl ul afes 10 1odwi Joj 8[edsaai4 Wwolj s|qe|rese
10U aJe Apualing alay paledlpul saul| 1onpoud pabeyoed-yoOg ‘UoISSILIWOYD apel] [euoneuialul Sayels palun ay) Wolj 1splo ue Jo asnesag

Differences Between the DSP56301, DSP56311, and DSP56321, Rev. 0

Freescale Semiconductor



Bootstrap Modes

"T2£95dSA ‘TTE95dSA ‘T0£9SdSA :0T0Z Jaquialdas 0] Joud sareis panun syl ul afes 10 1odwi Joj 8[edsaai4 Wwolj s|qe|rese
10U aJe Apualing alay paledlpul saul| 1onpoud pabeyoed-yoOg ‘UoISSILIWOYD apel] [euoneuialul Sayels palun ay) Wolj 1splo ue Jo asnesag

Differences Between the DSP56301, DSP56311, and DSP56321, Rev. 0

Freescale Semiconductor



How to Reach Us:

Home Page:
www.freescale.com

Web Support:
http://www.freescale.com/support

USA/Europe or Locations Not Listed:
Freescale Semiconductor, Inc.
Technical Information Center, EL516
2100 East Elliot Road

Tempe, Arizona 85284
+1-800-521-6274 or

+1-480-768-2130
www.freescale.com/support

Europe, Middle East, and Africa:
Freescale Halbleiter Deutschland GmbH
Technical Information Center
Schatzbogen 7

81829 Muenchen, Germany

+44 1296 380 456 (English)

+46 8 52200080 (English)

+49 89 92103 559 (German)

+33 1 69 35 48 48 (French)
www.freescale.com/support

Japan:

Freescale Semiconductor Japan Ltd.
Headquarters

ARCO Tower 15F

1-8-1, Shimo-Meguro, Meguro-ku
Tokyo 153-0064

Japan

0120 191014 or

+81 3 5437 9125
support.japan@freescale.com

Asia/Pacific:

Freescale Semiconductor China Ltd.
Exchange Building 23F

No. 118 Jianguo Road

Chaoyang District

Beijing 100022

China

+86 010 5879 8000
support.asia@freescale.com

For Literature Requests Only:

Freescale Semiconductor
Literature Distribution Center

P.O. Box 5405

Denver, Colorado 80217

+1-800 441-2447 or

+1-303-675-2140

Fax: +1-303-675-2150

LDCForFreescaleSemiconductor
@hibbertgroup.com

Document Number: EB724
Rev. 0
11/2009

Information in this document is provided solely to enable system and software
implementers to use Freescale Semiconductor products. There are no express or
implied copyright licenses granted hereunder to design or fabricate any integrated

circuits or integrated circuits based on the information in this document.

Freescale Semiconductor reserves the right to make changes without further notice to
any products herein. Freescale Semiconductor makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does
Freescale Semiconductor 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 Freescale Semiconductor 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. Freescale Semiconductor does not convey any license
under its patent rights nor the rights of others. Freescale Semiconductor 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 Freescale Semiconductor product
could create a situation where personal injury or death may occur. Should Buyer
purchase or use Freescale Semiconductor products for any such unintended or
unauthorized application, Buyer shall indemnify and hold Freescale Semiconductor
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 Freescale
Semiconductor was negligent regarding the design or manufacture of the part.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
All other product or service names are the property of their respective owners.

© Freescale Semiconductor, Inc., 2009.

freescale"

semiconductor

Because of an order from the United States International Trade Commission, BGA-packaged product lines indicated here currently are not
available from Freescale for import or sale in the United States prior to September 2010: DSP56301, DSP56311, DSP56321.



	Differences Between the DSP56301, DSP56311, and DSP56321
	1 Summary of Differences
	2 Core and I/O Voltages
	3 Core Frequency and Performance
	4 Packaging
	5 Internal Memories
	6 External Memory Expansion
	7 Coprocessor
	8 PLL and Clocks
	9 Peripherals
	10 Host Interface
	11 General-Purpose I/Os
	12 Bootstrap Modes

	Text1: Because of an order from the United States International Trade Commission, BGA-packaged product lines indicated here currently are not available from Freescale for import or sale in the United States prior to September 2010: DSP56301, DSP56311, DSP56321.


