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General Note

This data sheet represents preliminary (x-grade) specifications for the ADSP-21mod970 Multi-Port
Internet Gateway Processor.

GENERAL DESCRIPTION

The ADSP-21mod970 is a single-chip, multi-port Internet gateway processor optimized for
implementation of a complete V.34/56K modem. All datapump and controller functions can be
implemented on a single chip, offering the lowest power consumption and highest possible modem port
density.

The ADSP-21mod970 combines the ADSP-2100 Family base architecture (three computational units,

data address generators, and a program sequencer) with two serial ports, a 16-bit internal DMA port, a
byte DMA port, a programmable timer, Flag 1/O, extensive interrgpt capabilities, and on-chip program
and data memory.

The ADSP-21mod970 integrates 960 bytes of on-chip
program RAM, and 192 K words (16-bit) of d
the low power needs of battery operated p:
sq-mm., 304-

igured as 192 K words (24-bit) of
circuitry is also provided to meet

1mod970 operates with a 19 ns

Fabricated in a high-speed, low
Eve ingle processor cycle.

instruction cycle ti

fnpréhensive instruction set allow the processor to
e ADSP-21mod970 can:

* Generate the next pr
» Fetch the next instruction -
¢ Perform one or two data moves ,
+ Update one or two data address pointers
¢ Perform a computational operation

This takes place while the processor continues to:

* Receive and transmit data through the two serial ports

* Receive and/or transmit data through the internal DMA port
* Receive and/or transmit data through the byte DMA port

* Decrement timer

Modem Software

The modem software executes general modem control, command sets, error correction, and data
compression, data modulations (for example, V.90 and V.34), and host interface functions.The host
interface allows system access to modem statistics, such as call progress, connect speed, retrain count,
symbol rate, and other modulation parameters.

The modem datapump and controller software reside in on-chip SRAM and do not require additional
memory. The user can configure the ADSP-21mod970 dynamically by downloading software from the
host through the 16-bit DMA interface. This SRAM-based architecture provides a software upgrade path

2 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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to future standards and applications, such as voice-over-IP.

The modem software is available as object code.

DEVELOPMENT SYSTEM

The ADSP-2100 Family Development Software, a complete set of tools for software and hardware
system development, supports the ADSP-21mod970. The System Builder provides a high level method
for defining the architecture of systems under development. The Assembler has an algebraic syntax that
is easy to program and debug. The Linker combines object files into an executable file. The Simulator
provides an interactive instruction-level simulation with a reconfigurable user interface to display
different portions of the hardware environment.

A PROM Splitter generates PROM programmer compatible files,
Software Foundation’s GNU C Compiler, generates AD
source code debugger allows programs to be corrected 1
includes over 100 ANSI-standard mathematicatang

e C Compiler, based on the Free
assembly source code. The

The EZ-ICE, in conjunction with th
debug code on individual modem

ware, lets you independently
ardware, host computer resident

evice need not be removed from the target
eded. Due to the small footprint of the EZ-ICE

with a 14-pin ICE-Por
system when using the

In-target operation
+ Up to 20 breakpoints

» Single-step or full-speed operation
* Registers and memory values can be examined and altered
 PC upload and download functions

* Instruction-level emulation of program booting and execution
¢ Complete assembly and disassembly of instructions

* C source-level debugging

See “Designing An EZ-ICE-Compatible Target System” in the ADSP-2100 Family EZ-Tools Manual
(ADSP-2181 sections) as well as the “Designing an EZ-ICE compatible System” section of this data
sheet for the exact specifications of the EZ-ICE target board connector.

Additional Information

This data sheet provides a general overview of ADSP-21mod970 functionality. For specific information
about the modem processors, refer to the ADSP-21mod870 data sheet. For additional information on the
architecture and instruction set of the modem processors, refer to the ADSP-2100 Family User’s Manual
(3rd edition). For more information about the development tools, refer to the ADSP-2100 Family
Development Tools Data Sheet.

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 3
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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ARCHITECTURE OVERVIEW

Figure 1 is an overall block diagram of the ADSP-21mod970 modem pool. The modem pool contains
six independent digital modem processors.
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Figure 1 ADSP-21mod970 Modem Pool

Each individual modem processor has a DSP core, 160K bytes of RAM, two serial ports, and a DMA
port. The signals for a single processor are show in Figure 2. The signals of each modem processor are
accessed through the external pins of the ADSP-21mod970. Some signals are bussed with the signals of
the other processors and are accessed through a single external pin. Other signals remain separate and
they are accessed through separate external pins for each processor.

4 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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INDIVIDUAL

SIGNALS
-
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Figure 2 Modem Processor Signals

October 1998

The arrangement of the six modem processors in the ADSP-21mod970 makes two basic configurations
possible. a master configuration and a slave configuration. In both configurations, the control and data
pins of five of the six processors connect to a single bus structure. The control and data pins of the one
modem processor (Modem Processor 1) are separate from the other modem processors and accessed
through external pins.

In slave mode, all six modem processors have identical functions and have equal status. Each modem
processor is connected to a common DMA bus and each modem processor is configured to operate in
the same mode (see the slave mode and the memory mode descriptions in the Memory Architecture

REV. PrA

This information applies to a product under development. Its characteristics and specifications are subject to change without
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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section). The slave mode is considered to be the normal mode of operation in a modem pool application.
Figure 3 shows the modem pool configured for slave mode operation.
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Figure 4 ADSP-21mod970 Configured for Master Mode

Since the memory bus of processor 1 is accessible via external pins in master mode, processor 1 can be
configured for one of the several memory modes available on the ADSP-21xx family. (See full memory,
host mode descriptions).

6 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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Serial Ports

The ADSP-21mod970 has a multichannel serial port (SPORT) connected to each internal digital modem
processor for serial communications.

Here is a brief list of the capabilities of the ADSP-21mod970 SPORT. For additional information on the
internal Serial Ports, refer to the ADSP-2100 Family User’s Manual.

* SPORT is bidirectional and has a separate, double-buffered transmit and receive section.

* SPORT can use an external serial clock or generate its own serial clock internally.

* SPORT has independent framing for the receive and transmit sections. Sections run in a
frameless mode or with frame synchronization signals internally or externally generated.
Frame sync signals are active high or inverted, with either of two pulse widths and tim-
ings.

* SPORT supports serial data word lengths from
and p-law companding according to CCITT

* SPORT receive and transmit section
word transfer.

yits and provides optional A-law
dation G.711.

interrupts on completing a data

SPORT can receive and tra i 3 data with one overhead cycle

ansmits a 24 or 32 word, time-division

n order to maintain maximum
functionality and reduce package size and pin rial port, programmable flag, interrupt and
external bus pins have dual, multiplexed functio The external bus pins are configured during
RESET only, while serial port pins are software configurable during program execution. Flag and
interrupt functionality is retained concurrently on multiplexed pins. In cases where pin functionality is
reconfigurable, the default state is shown in plain text; alternate functionality is shown in italics.

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 7
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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Common Mode Pins

ADSP-21mod970 Preliminary Data Sheet

Pin Name(s) # Input/ Function
of Output
Pins
RESET 6 I Processor Reset Input
BR 6 I Bus Request Input
BG 6 0 Bus Grant Output
DMS 1 0 Data Memory Select Output
PMS 1 (6] Program Memory Select Output
BMS 1 0 Byte Memory Select Output
CMS 1 0 Combined Memory Select Output
RD 1 0 Memory Read Enable Output
WR 1 o Memory Write Enable O
TRQ2/ 6 I Edge- or Level-S pt Request!
PF7 /0 Programmable ,
TRQLO/ 6 I pt Reqﬁests1
PFé6 /0 OPin
TRQL1/ 6 I sitive Interrupt Re:
PF5 /0 mable 1/0 Py
TRQE/ 1
PF1
Mode D/ .-“Checked only during RESET
PF3 2 1/0 Pin during normal operation
Mode C/
PF2
Mode B/
PF1
Mode A/
PF0
CLKIN 2 I Clock Input
CLKOUT 6 (6] Processor Clock Output
SPORT 4 /0 Serial Port I/O Pins>
FLO, FL1, FL2 18 (6] Output Flags
Vpp and GND 82 I Power and Ground
EZ-Port 14 /0 For emulation use

1Interrupt/Flag Pins retain both functions concurrently. If IMASK is set to enable the corresponding interrupts, then the modem pool will
vector to the appropriate interrupt vector address when the pin is asserted, either by external devices, or set as a programmable flag.
2SPORT configuration determined by the modem pool’s System Control Register. Software configurable.

This information applies to a product under development. Its characteristics and specifications are subject to change without
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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Memory Interface Pins

The ADSP-21mod970 modem pool can be used in one of two modes, Master Mode or Slave Mode. In
Master Mode, Modem Processor 1 operates with full memory (BDMA operation with full external
overlay memory and I/O capability). In Slave Mode, Modem Processor 1 operates in host configuration
(IDMA operation with limited external addressing capabilities). The operating mode is determined by
the state of the Mode C pin during RESET and cannot be changed while the modem pool is running. See
the “Memory Architecture” section for more information.

Full Memory Pins (Mode C = 0) Modem Processor [ Only

Pin Name # of Pins Input/ Function
Output
Al13:0 14 (@) Address Output Pins for P: Data, Byte and I/O Spaces

D23:0 24 I/O

ory addresses)

Pin Name

TIAD15:0
A0

D23:8

(@) IDMA Port Acknowledge Configurable in Mode D; Open Drain

In Host Mode, external peripheral addresses can be decoded using the A0, CMS, PMS, DMS, and IOMS signals of Modem Processor 1.

Interrupts

The interrupt controller allows each modem processor in the modem pool to respond individually to
eleven possible interrupts and reset with minimum overhead. The ADSP-21mod970 provides four
dedicated external interrupt input pins, IRQ2, IRQLT, IRQLO, and IRQE (shared with the PF7:4 pins)
for each modem processor. The ADSP-21mod970 also supports internal interrupts from the timer, the
byte DMA port, the serial port, software, and the power-down control circuit. The interrupt levels are
internally prioritized and individually maskable (except power down and reset). The IRQ2, IRQT, and
TRQO input pins can be programmed to be either level- or edge-sensitive. IRQLO and IRQLT are level-
sensitive and IRQE is edge sensitive. The priorities and vector addresses of all interrupts are shown in
Table 1.

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 9
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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Table 1 Interrupt Priority & Interrupt Vector Addresses

Source Of Interrupt Interrupt Vector Address (Hex)
Reset (or Power-Up with PUCR = 1) 0000 (Highest Priority)
Power Down (Nonmaskable) 002C

IRQ2 0004

IRQL1 0008

IRQLO 000C

SPORTO Transmit 0010

SPORTO Receive 0014

IRQE 0018

BDMA Interrupt 001C

SPORT1 Transmit or IRQ1 0020

SPORT1 Receive or IRQO 0024

Timer 0028 (Lowest Priority)

When the modem pool is reset, interrupt servicing i

LOW POWER OPERATION

The ADSP-21mod970 has three
the device operates under standb:

reduce the power dissipation when
tons. These

» Power Down .

« Idle
« Slow Idle

The CLKOUT pin may als

Power Down

The ADSP-21mod970 modem pool has a low power feature that lets the modem pool enter a very low
power dormant state through software control. Here is a brief list of power-down features. Refer to the
ADSP-2100 Family User’s Manual, “System Interface” chapter, for detailed information about the
power-down feature.

*  Quick recovery from power down. The modem pool begins executing instructions in as
few as 400 CLKIN cycles.

¢ Support for an externally generated TTL or CMOS processor clock. The external clock
can continue running during power down without affecting the lowest power rating and
400 CLKIN cycle recovery.

* Power down is initiated by the software power-down force bit.Interrupt support allows an
unlimited number of instructions to be executed before optionally powering down. The
power down interrupt also can be used as a non-maskable, edge sensitive interrupt.

+ Context clear/save control allows the modem pool to continue where it left off or start
with a clean context when leaving the power down state.

« The RESET pin also can be used to terminate power down.

1 O This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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Idle

When the ADSP-21mod970 is in the Idle Mode, the modem pool waits indefinitely in a low power state
until an interrupt occurs. When an unmasked interrupt occurs, it is serviced; execution then continues
with the instruction following the IDLE instruction. In Idle mode IDMA, BDMA and autobuffer cycle
steals still occur.

Slow Idle

The IDLE instruction is enhanced on the ADSP-21mod970 to let the modem pool’s internal clock signal
be slowed, further reducing power consumption. The reduced clock frequency, a programmable fraction
of the normal clock rate, is specified by a selectable divisor given in the IDLE instruction.

The format of the instruction is

IDLE (n);

where n = 16, 32, 64, or 128. This instruction keeps lly functional, but operating at
the slower clock rate. While it is in this state " internal clock signals, such as

SCLK, CLKOUT, and timer clock, are re
when no clock divisor is given, is

When the IDLE (7n) instructi
thus its response time.

2 nally generated serial clock (SCLK),
the serial clock rate may be faster than the mod educed internal clock rate. Under these
conditions, interrupts must not be generated at a rate than can be serviced, due to the additional
time the modem pool takes to come out of the idle state (a maximum of n cycles).

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 1 1
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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SYSTEM CONFIGURATION

Figure 5 shows a typical multichannel modem configuration with the ADSP-21mod970. A line interface
can be used to connect the multichannel subscriber or client data stream to the multichannel serial port
of the ADSP-21mod970. The ADSP-21mod970 can support up to 64 channels. The IDMA port of the
ADSP-21mod970 is used to give a host processor full access to the internal memory of the ADSP-
21mod970. This lets the host dynamically configure the ADSP-21mod970 by loading code and data into
its internal memory. This configuration also lets the host access server data directly from the ADSP-
21mod970’s internal memory. In this configuration, the Modem Processor 1 should be put into host
memory mode where mode D =1, mode C = 1, mode B = 0, and mode A =1 (see Table 2).

T1/E1 -
LINE hl
INTERFACE

SPORT SPORT SPORT SPORT

PATRIOT PATRIOT PATRIOT PATRIOT
(SLAVE MODE) (SLAVE MODE) (SLAVE MODE) (SLAVE MODE)

ST/CNTL IDMA ST/CNTL IDMA ST/CNTL IDMA ST/CNTL IDMA

A A A A A A A A A A A A

STATUS

HOST CONTROL

STATUS |CONTROL

HOST HOST ADDRESS

MICRO

CONTROL

HOST DATA PAL

A A A

IDMA CONTROL

'£ YyYvyyvy

IDMA
PAL

A A

IDMA ADDRESS

Figure 5 Multic em Configuration

CLOCK SIGNALS

The ADSP-21mod970 is clocked by a TTL-compatible clock signal that runs at half the instruction rate;
a 26 MHz input clock yields a 19 ns processor cycle (which is equivalent to 52 MHz). Normally,
instructions are executed in a single processor cycle. All device timing is relative to the internal
instruction clock rate, which is indicated by the CLKOUT signal when enabled. The clock input signal
is connected to the processor’s CLKIN input.

The CLKIN input cannot be halted, changed during operation, or operated below the specified frequency
during normal operation. The only exception is while the processor is in the power down state. For
additional information, refer to Chapter 9, ADSP-2100 Family User’s Manual for a detailed explanation
of this power down feature.

A clock output (CLKOUT) signal is generated by the processor at the processor’s cycle rate.

Reset

The RESET signals initiate a reset of each modem processor in the ADSP-21mod970. The RESET
signals must be asserted during the power-up sequence to assure proper initialization. RESET during
initial power-up must be held long enough to let the internal clocks stabilize. If RESETS are activated

12 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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any time after power up, the clocks continue to run and do not require stabilization time.

The power-up sequence is defined as the total time required for the oscillator circuits to stabilize after a
valid Vpp is applied to the processors, and for the internal phase-locked loops (PLL) to lock onto the
specific frequency. A minimum of 2000 CLKIN cycles ensures that the PLLs have locked, but this does
not include the oscillators start-up time. During this power-up sequence, the RESET signals should be
held low. On any subsequent resets, the RESET signals must meet the minimum pulse width
specification, tpgp.

The RESET inputs contains some hysteresis; however, if you use an RC circuit to generate your RESET
signals, the use of an external Schmidt triggers are recommended.

The reset for each individual modem processor sets the internal stack pointers to the empty stack
condition, masks all interrupts and clears the MSTAT register. W a RESET is released, if there is no
pending bus request and the modem processor is configured ing, the boot-loading sequence is
performed. The first instruction is fetched from on-chi
loading completes.

MEMORY ARCHITECTURE
The ADSP-21mod970 provid ral interface options for Modem
Processor 1. The ke i Data Memory, Byte Memory, and I/O.

Refer to the followi )M memory allocations in the ADSP-21mod970.

e, the memory of Modem Processor
1 is configured for Full-Memory mode. Memort l6dem Processors 2—6 are configured only for
Host Mode. The differences between these memoty modes are explained in the following sections.
Figure 6 shows Program Memory, while Figure 7 shows Data Memory. Table 2 summarizes ADSP-
21mod970 operating modes. Table 3 explains the mode bits and memory booting.

Table 2 Processor and Memory Modes

Memory Modes ADSP-21mod970 Modes
for
Modem Processorl Master Slave
NA + All internal program memory available
Host » All internal data memory available
*IDMA port enabled

* All internal and external program memory available NA
* All internal and external data memory available
*1/O space available

* Byte memory DMA (BDMA) enabled

Full- Memory

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 1 3
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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PROGRAM MEMORY PROGRAM MEMORY
MODE B = 0 MCDE B = 0 ADDRESS
0x3FFF
ALWAYS 8K INTERNAL
PMOVIAY = 0, 4, 5
ACCESSIBLE ox
OAOEO?DD%E;SFF 8K EXTERNAL
x x PMOVIAY = 1, 2
0x2000
0x2000  OX3FFF 0% LFFF
ACCESSIBLE WHEN 0x2000  Ox3FFF 8K INTERNAL
PMOVLAY = 0 * %3
0x2000  Ox3FFF 0x0000

ACCESSIBLE WHEN

PMOVLAY 4 0x2000 Ox3FFF
INTERNAL
MEMORY ACCESSIBLE WHEN
PMOVLAY 5 0x2000 Ox3FFF

EXTERNAL

MEMORY
PMOVLAY MEMORY Al3* Al2:0*
0,45 INTERNAL NOT APPLICABLE NOT APPLICABLE
1 EXTENAL 0 13 LSBs OF ADDRESS BETWEEN
OVERLAY 1 0x2000 AND Ox3FFF
2 EXTENAL 1 13 LSBs OF ADDRESS BETWEEN
OVERLAY 2 0x2000 AND Ox3FFF

*FULL-MEMORY MODE ONLY

Figure 6 Program Memory (Memory shown in grey is accessible only in Full-Memory Mode)

14 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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DATA MEMORY ADDRESS
DATA MEMORY -
32 MEMORY Ox3FFF
MAPPED
ALWAYS REGISTERS 0x3FEOD
ACCESSIBLE
O0X3FDF
x x 8160 WORDS
0%2000
0%0000  OX1FFF OXLFFF
8K INTERNAL
ACCESSIBLE WHEN CMOVIAY = 0, 4, 5
CMOvLEY - O 0%0000  OX1FFF ox
8K EXTERNAL
0%0000  OX1FFF [MOVLAY = 1, 2 0x0000
ACCESSIBLE WHEN
DMOVIAY = 4 0%0000  OX1FFF
INTERNAL
MEMORY ACCESSIBLE WHEN
DMOVIAY = 5 0x0000  Ox1FFF
EXTERNAL
MEMORY
PMOVLAY | MEMORY AL3* AlL2:0*
04,5 INTERNAL NOT APPLICABLE NOT APPLICABLE
1 EXTENAL 0 13 LSBs OF ADDRESS BETWEEN
OVERLAY 1 0%2000 AND OX3FFF
2 EXTENAL 1 13 LSBs OF ADDRESS BETWEEN
OVERLAY 2 0%2000 AND OX3FFF

*FULL-MEMORY MODE ONLY

Figure 7 Data Memory (Memory shown in grey is accessible only in Full-Memory Mode)
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Table 3 ADSP-21mod970 Modes of Operation

MODED | MODE C | MODE B | MODE A Booting Method

X 0 0 0 BDMA feature is used to load the first 32 program memory words
from byte memory space. Program execution is held off until all
32 words are loaded. Chip is configured in Full-Memory Mode.!

X 0 1 0 No automatic boot operations occur. Program execution starts at
external memory location 0x0000. Chip is configured in Full-
Memory Mode. BDMA can still be used but the processor does
not automatically use or wait for these operations.

0 1 0 0 BDMA feature is used to load the first 32 program memory words
from byte memory space. Program execution is held off until all
32 words are loadgd. Chip is configured in Host Mode. TACK has
active pullup£4REQUIRES ADDITIONAL HARDWARE.)

to load internal memory as desired. Program
‘1s held off until internal program memory location
hip is configured in Host Mode.! TACK has

1. Considered standard operating settings. These config

Slave Mode

This section describes the Slave Mode memory configuration of Modem Processor 1. Modem Processors
26 are always configured for Slave Mode.

Program Memory (Host Mode) allows access to all internal memory. External overlay access is limited
by a single external address line (A0). External program execution is not available in host mode due to
a restricted data bus that is 16-bits wide only.

Data Memory (Host Mode) allows access to all internal memory. External overlay access is limited by
a single external address line (A0).

Internal Memory DMA Port (IDMA Port; Host Memory Mode)

The IDMA Port provides an efficient way for a host system and the ADSP-21mod970 to communicate.
The port is used to access the on-chip program memory and data memory of each modem processor with
only one processor cycle per word overhead. The IDMA port cannot be used, however, to write to the

processor’s memory-mapped control registers. A typical IDMA transfer process is described as follows:

1 Host starts IDMA transfer
2 Host checks TACK control line to see if the processor is busy

1 6 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
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3 Host uses IS and IAL control lines to latch either the DMA starting address (ID-
MAA) or the PM/DM OVLAY selection into the processor’s IDMA control registers.

If bit 15 =1, the value of bits 7:0 represent the IDMA overlay: bits 14:8 must be set to 0.

If bit 15 = 0, the value of bits 13:0 represent the starting address of internal memory to be
accessed and bit 14 reflects PM or DM for access.

4  Host uses IS and IRD (or IWR) to read (or write) processor internal memory (PM or
DM).

5 Host checks TACK line to see if the processor has completed the previous IDMA op-
eration.

6  Host ends IDMA transfer.

The IDMA port has a 16-bit multiplexed address and data bus
IDMA port is completely asynchronous and can be writ
at full speed.

ports 24-bit program memory. The
the ADSP-21mod970 is operating

The processor memory address is latched and nati in¢ mented after each IDMA
transaction An extemal device can t ially addressed memory by

external device. The a ] ] ,
whether it is a DM or PM access, 1 atch signal latches this value into the
IDMAA register.

Once the address is stored, data can then be eith m, or written to, the ADSP-21mod970’s on-
chip memory. Asserting the select line (IS) and the approprlate read or write line (IRD and TWR
respectively) signals the ADSP-21mod970 that a particular transaction is required. In either case, there
is a one-processor-cycle delay for synchronization. The memory access consumes one additional
processor cycle.

Once an access has occurred, the latched address is automatically incremented, and another access can
occur.

Through the IDMAA register, the processor can also specify the starting address and data format for
DMA operation. Asserting the IDMA port select (IS) and address latch enable (IAL) directs the ADSP-
21mod970 to write the address onto the IADO0-14 bus into the IDMA Control Register. If bit 15 is set to
0, IDMA latches the address. If bit 15 is set to 1, IDMA latches OVLAY memory.This register, shown
in Figure 8, is memory mapped at address DM (0x3FEQ). Note that the latched address (IDMAA) cannot
be read back by the host.

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 1 7
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IDMA OVERLAY
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

c|lo]Jo|lo|lo|o]Jo|lo|loloJo]|]o]|o]|o| DM(Ox3FE?)

k RESERVED_/\") DMOVLAYA D pMQVLij

SET TO O

IDMA CONTROL (U=UNDEFINED AT RESET)
5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Ulu|u|lu]u|u]u| u| DV(Ox3FED)

ujujujujujuj|u

Destination memory type: ADDRESS
0=PM
1=DM

IDMA Port Booting

The ADSP-21mo
=0, and Mode A =

nternal DMA port. If Mode C = 1, Mode B
e IDMA port. IDMA feature can load as much
n-chip program memory location O is
written to.

Master Mode

This section describes the Master Mode memo
not available for Modem Processors 2—6.

figuration of Modem Processor 1. Master Mode is

Program Memory (Full Memory Mode) is a 24-bit-wide space for storing both instruction opcodes
and data. The ADSP-21mod970 has 32K words of Program Memory RAM on chip, and it can access up
to two 8K external memory overlay spaces using the external data bus.

Data Memory (Full Memory Mode) is a 16-bit-wide space used for the storage of data variables and
for memory-mapped control registers. The ADSP-21mod970 has 32K words on Data Memory RAM on
chip, consisting of 16,352 user-accessible locations and 32 memory-mapped registers. The ADSP-
21mod970 also supports up to two 8K external memory overlay spaces through the external data bus.
All internal accesses complete in one cycle. Accesses to external memory are timed using the wait states
specified by the DWAIT register.

I/O Space (Full Memory Mode)

The ADSP-21mod970 supports an additional external memory space called I/O space. This space is
designed to support simple connections to peripherals (such as data converters and external registers) or
to bus interface ASIC data registers. I/O space supports 2048 locations of 16-bit wide data. The lower
eleven bits of the external address bus are used; the upper three bits are undefined. Two instructions were
added to the core ADSP-2100 Family instruction set to read from and write to I/O memory space. The

1 8 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
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I/O space also has four dedicated three-bit wait state registers, IOWAITO-3, which specify up to seven
wait states to be automatically generated for each of four regions. The wait states act on address ranges
as shown in Table 4.

Table 4 Wait States

Address Range Wait State Register
0x000-0x1FF IOWAITO
0x200-0x3FF IOWAIT1
0x400-0x5FF IOWAIT2
0x600-0x7FF IOWAIT3

Byte Memory

oty space used to store programs and
mory space consists of 256 pages,

The byte memory space is a bidirectional, 8-bit-wide, external
data. Byte memory is accessed using the BDMA feature. The
each of which is 16K x 8.

The byte memory space on the ADSP-21mo
different data formats. The byte memor
23:16 and address bits 13:0 to cre
or RAM to be used without glu

byte memory uses data bits
4 meg x 8 (32 megabit) ROM

or 24-bit word transferred.

The BDMA circuit supports four ifferent data are selected by the BTYPE register field.
The appropriate number of 8-bit accesses are done from the byte memory space to build the word size
selected. Table 5 shows the data formats supported by the BDMA circuit.

Table 5 Data Formats

BTYPE Internal Word Size Alignment
Memory Space

00 Program Memory 24 Full Word

01 Data Memory 16 Full Word

10 Data Memory 8 MSBs

11 Data Memory 8 LSBs

Unused bits in the 8-bit data memory formats are filled with Os. The BIAD register field is used to specify
the starting address for the on-chip memory involved with the transfer. The 14-bit BEAD register
specifies the starting address for the external byte memory space. The 8-bit BMPAGE register specifies
the starting page for the external byte memory space. The BDIR register field selects the direction of the
transfer. Finally the 14-bit BWCOUNT register specifies the number of DSP words to transfer and
initiates the BDMA circuit transfers.

BDMA accesses can cross page boundaries during sequential addressing. A BDMA interrupt is
generated on the completion of the number of transfers specified by the BWCOUNT register.

The BWCOUNT register is updated after each transfer so it can be used to check the status of the

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 1 9
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transfers. When it reaches zero, the transfers have finished and a BDMA interrupt is generated. The
BMPAGE and BEAD registers must not be accessed by the processor during BDMA operations.

The source or destination of a BDMA transfer will always be on-chip program or data memory.

When the BWCOUNT register is written with a nonzero value the BDMA circuit starts executing byte
memory accesses with wait states set by BMWAIT. These accesses continue until the count reaches zero.
When enough accesses have occurred to create a destination word, it is transferred to or from on-chip
memory. The transfer takes one processor cycle. Processor accesses to external memory have priority
over BDMA byte memory accesses.

The BDMA Context Reset bit (BCR) controls whether the processor is held off while the BDMA
accesses are occurring. Setting the BCR bit to 0 allows the processor to continue operations. Setting the
BCR bit to 1 causes the processor to stop execution while the BDMA accesses are occurring, to clear the
context of the processor, and start execution at address 0 when the BDMA accesses have completed. The
BDMA overlay bits specify the OVLAY memory blocks to ssed for internal memory.

Bootstrap Loading (Booting)

The ADSP-21mod970 has two mechanis
after reset. The method for bootin,
MODE pins specify BDMA boo
is released.

The BDMA interf

ords are used to set up the BDMA to
to 1, which causes program execution to be
memory. Execution then begins at address 0.

The ADSP-2100 Family development software (Revision 5.02 and later) fully supports the BDMA
booting feature and can generate byte memory space compatible boot code.

held off until all 32 words are loadéd 1nto on-c

The IDLE instruction can also be used to allow the processor to hold off execution while booting
continues through the BDMA interface. For BDMA accesses while in Host Mode, the addresses to boot
memory must be constructed externally to the ADSP-21mod970. The only memory address bit provided
by the processor is AQ.

Composite Memory Select (CMS)

The ADSP-21mod970 has a programmable memory select signal that is useful for generating memory
select signals for memories mapped to more than one space. The CMS signal is generated to have the
same timing as each of the individual memory select signals (PMS, DMS, BMS, IOMS) but can combine
their functionality.

Each bit in the CMSSEL register, when set, causes the CMS signal to be asserted when the selected
memory select is asserted. For example, to use a 32K word memory to act as both program and data
memory, set the PMS and DMS bits in the CMSSEL register and use the CMS pin to drive the chip select
of the memory, and use either DMS or PMS as the additional address bit.

The CMS pin functions like the other memory select signals with the same timing and bus request logic.

20 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
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A 1 in the enable bit causes the assertion of the CMS signal at the same time as the selected memory
select signal. All enable bits default to 1 at reset, except the BMS bit.

Boot Memory Select (BMS) Disable

The ADSP-21mod 970 also lets you boot the processor from one external memory space while using a
different external memory space for BDMA transfers during normal operation. You can use the CMS to
select the first external memory space for BDMA transfers and BMS to select the second external emory
space for booting. The BMS signal can be disabled by setting Bit 3 of the System Control Register to 1.
The System Control Register is illustrated in Figure 9.

SYSTEM CONTROL REGISTER

11 2 1 0
0 1] 1] 1| DM(OX3FFF)
SPORTO ENABLE _J
1 = ENABLED, 0 = DISABLED PWATT
PROGRAM MEMORY
SPORT1 ENABLE WAIT STATES
1 = ENABLED, 0 = DISABLED
BMS ENABLE
SPORT1 CONFIGURE 0 = ENABLED, 1 = DISABLED

1 = SERIAL PORT
0 = FI, FO, IPQO, IRQI1, SCIK

signal. If the modem processor is not performin
active BR input in the following processor cycle

« Three-stating the data and address buses and the PMS, DMS, BMS, CMS, IOMS, RD, WR
output drivers,

» Asserting the bus grant (BG) signal, and
¢ Halting program execution.

If Go Mode is enabled, the modem processor will not halt program execution until it encounters an
instruction that requires an external memory access.

If a modem processor is performing an external memory access when an external device asserts the BR
signal, then it will not three-state the memory interfaces or assert the BG signal until the processor cycle
after the access completes. The instruction does not need to be completed when the bus is granted. If a
single instruction requires two external memory accesses, the bus will be granted between the two
accesses.

When the BR signal is released, the processor releases the BG signal, re-enables the output drivers and
continues program execution from the point where it stopped.

The bus request feature operates at all times, including when the processor is booting and when RESET
is active.

The BGH pin is asserted when a modem processor is ready to execute an instruction but is stopped

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 21
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because the external bus is already granted to another device. The other device can release the bus by
deasserting bus request. Once the bus is released, the modem processor deasserts BG and BGH and
executes the external memory access.

When the ADSP-21mod970 is powered up, all the modem processors must relinquish bus control, and
only one processor at a time may control the bus.

Flag I/O Pins

Each modem processor has eight general purpose programmable input/output flag pins. They are
controlled by two memory mapped registers. The PFTYPE register determines the direction, 1 = output
and 0 = input. The PFDATA register is used to read and write the values on the pins. Data being read
from a pin configured as an input is synchronized to the ADSP-21mod970’s clock. Bits that are
programmed as outputs will read the value being output. The PF pins default to input during reset.

In addition to the programmable flags, each modem proces
FL1, and FL2.

Note: Pins PF0, PF1, PF2 and PF3 are also us

has three fixed-mode output flags, FLO,

onfiguration during reset.

The ADSP-21mod970 has on
to the EZ-ICE. These featu

Figure 10 is a functional representation
ne ICE-Port connector with two ADSP-

of the modem processor selection hardware.
21mod970 processors without using additional ¢
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ADSP-21mod970

ELOUT
EBR
EBG
EINT
ELIN
ECLK
EMS
ERESET
ICE-PORT CONNECTOR
eNno | O O | B o ’e! BGO
7 2 o0—o0 BRO
—_ — o—o0 RESETO
EBG O Od BR FO——o0— EO0
3 Z _—
?c 5G1
F8R I%' I%' ENT o RESETT
o o B
key | X O een—— | I 27257 —
7 8 o BG2
ooéc BRo
ELOUT D D ECLK (e RESET2
G o _OC E2
£& I%' |1:2| EMS 0 o
oo RESETS
— RESET ERESET ——— o7 _ o =
3 14 ==
BRA
RESET4
=
BGE
BRE
RESETS
EE5
Figure 10 ADSP-21mod970

Issuing the “chip reset” command during emula the modem processor to perform a full chip
reset, including a reset of its memory mode. Therefore, it is vital that the mode pins are set correctly
PRIOR to issuing a chip reset command from the emulator user interface. As the mode pins share
functionality with PFO:3 on the ADSP-21mod970, it may be necessary to reset the target hardware
separately to insure the proper mode selection state on emulator chip reset. See the ADSP-2100 Family
EZ-Tools data sheet for complete information on ICE products.

The ICE-Port interface consists of the following ADSP-21mod970 pins:

EBR EINT EE
EBG ECLK

ERESET ELIN

EMS ELOUT

These ADSP-21mod970 pins must be connected only to the EZ-ICE connector in the target system.
These pins have no function except during emulation, and do not require pull-up or pull-down resistors.
The traces for these signals between the ADSP-21mod970 and the connector must be kept as short as
possible, no longer that 3 inches.

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 23
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The following pins are also used by the EZ-ICE:

BR

BG
RESET
GND

The EZ-ICE uses the EE (emulator enable) signal to take control of the ADSP-21mod970 in the target
system. This causes the processor to use its ERESET, EBR, and EBG pins instead of the RESET, BR,
and BG pins. The BG output is three-stated. These signals do not need to be jumper-isolated in your
system.

The EZ-1CE connects to your target system via a ribbon cable and a 14-pin female plug. The female plug
is plugged onto the 14-pin connector (a pin strip header) on the target board.
Target Board Connector for EZ-ICE Probe

The EZ-ICE connector (a standard pin strip header) is
to your target board design if you intend to us
to fit the EZ-ICE probe onto the 14-pin connec

¢ 11. You must add this connector
Be sure to allow enough room in your system

GND H B =
e | W | =
er | | =
KEY (NO PIN) X B | zw
erour | | | Ecix
ez |l | ©us
reseT | [l I | ErEsET

Figure 11 Target Board Connector for EZ-ICE

The 14-pin, 2-row pin strip header is keyed at the Pin 7 location—you must remove Pin 7 from the
header. The pins must be 0.025 inch square and at least 0.20 inch in length. Pin spacing should be 0.1 x
0.1 inches. The pin strip header must have at least 0.15 inch clearance on all sides to accept the EZ-ICE
probe plug.

Pin strip headers are available from vendors such as 3M, McKenzie, and Samtec.

Target Memory Interface

For your target system to be compatible with the EZ-ICE emulator, it must comply with the memory
interface guidelines listed below.

PM, DM, BM, IOM, & CM

Design your Program Memory (PM), Data Memory (DM), Byte Memory (BM), I/O Memory (IOM),
and Composite Memory (CM) external interfaces to comply with worst case device timing requirements
and switching characteristics as specified in this data sheet. The performance of the EZ-ICE may
approach published worst case specification for some memory access timing requirements and switching

24 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
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characteristics.

Note: If your target does not meet the worst case chip specification for memory access parameters, you
may not be able to emulate your circuitry at the desired CLKIN frequency. Depending on the severity of
the specification violation, you may have trouble manufacturing your system as processor components
statistically vary in switching characteristic and timing requirements within published limits.

Restriction: All memory strobe signals on the ADSP-21mod970 (RD, WR, PMS, DMS, BMS, CMS,

and IOMS) used in your target system must have 10 kW pull-up resistors connected when the EZ-ICE
is being used. The pull-up resistors are necessary because there are no internal pull-ups to guarantee their
state during prolonged three-state conditions resulting from typical EZ-ICE debugging sessions. These
resistors may be removed at your option when the EZ-ICE is not being used.

Target System Interface Signals

When the EZ-ICE board is installed, the performance on.
tem to be compatible with the following sys i
board:

 EZ-ICE emulation introduc
the processor on the RESE

+ EZ-ICE emulation int
the processor

« EZ-ICE emulation ignores
system may take control of
asserted by the EZ-ICE boar

modes. As a result, the target
] ory bus only if bus grant (BG) is
S process
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ADSP-21IMOD970-ELECTRICAL SPECIFICATIONS
RECOMMENDED OPERATING CONDITIONS

K Grade
Parameter Min Max Unit
Vbbp 3.15 3.45 \%
T AMB 0 +70 °C
ELECTRICAL CHARACTERISTICS
K/B Grades
Parameter Test Conditions Min Typ Max | Unit
Vig Hi-Level Input Voltage!? @ Vpp = max v
Vig Hi-Level CLKIN Voltage @ Vpp = max A%
Vi Lo-Level Input Voltage®* 3 @ Vpp = min 0.8 A\
Vou Hi-Level Output Voltage">* > @ Vpp = min
\%
VoL Lo-Level Output Voltage>* > v
04
I Hi-Level Input Current’ vV
10
I Lo-Level Input Current®
- 10 pA
Lozn
10 HA
Loz1,
10 pA
Ipp Supply Curreait (Idle)” TBD
Ipp Supply Current (Dyn
TBD A
Cr Input Pin Capacitance3’ mA
8 mA
Co Output Pin Capacitance6’ 712,13
8 pE
pF
NOTES

!Bidirectional pins: DO-D23, RFS0, RFS1, SCLKO, SCLK1, TFSO0, TFS1, A1-A13, PFO-PF7.

2Input only pins: RESET, BR, DRO, DR1, PWD.

3Input only pins: CLKIN, RESET, BR, DRO, DR1, PWD.

5Although specified for TTL outputs, all ADSP-21mod970 outputs are CMOS-compatible and will drive to Vp and GND, assuming no dc loads.
SGuaranteed but not tested.

TThree-statable pins: AO-A13, D0-D23, PMS, DMS, BMS, TOMS, TMS, RD, WR, DT0, DT1, SCLK0, SCLK 1, TFS0, TFS1, RFS0, RSF1, PFO-PF7.
80 V on BR.

dle refers to ADSP-21mod970 state of operation during execution of IDLE instruction. Deasserted pins are driven to either Vp or GND.

1OIDD measurement taken with all instructions executing from internal memory. 50% of the instructions are multifunction (types 1, 4, 5, 12, 13, 14), 30% are type 2
and type 6, and 20% are idle instructions.

11VIN =0V and 3 V. For typical figures for supply currents, refer to “Power Dissipation™ section.

12Applies to TQFP package type.

13Output pin capacitance is the capacitive load for any three-stated output pin,

26 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
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ABSOLUTE MAXIMUM RATINGS*

Supply Voltage -03Vto+46V
Input Voltage -05VtoVpp+05V
Output Voltage Swing -05VtoVpp+05V
Operating Temperature Range (Ambient) 0°Cto +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (5 sec) TQFP +280°C

*Stresses above those listed under “Absolute Maximum Ratings™” may cause permanent damage to the device. These are stress rat-
ings only, and functional operation of the device at these or any other conditions above those indicated in the operational sections
of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device re-
liability.

ESD SENSITIVITY

The ADSP-21mod970 is an ESD (electrostatic discharge)
accumulate on the human body and equipment and can
may occur to devices subjected to high energy ¢

The ADSP-21mod970 features propri
(Human Body Model) per method
avoid performance degradatlo
foam or shunts, and t

ice. Electrostatic charges readily
ut detection. Permanent damage

issipate high energy discharges
precautions are recommended to
ces must be stored in conductive
tion before devices are removed.

, rive parameters from the addition or
subtraction of others. While addition or subtraction would yield meaningful results for an individual
device, the values given in this data sheet reflect statistical variations and worst cases. Consequently, you
cannot meaningfully add up parameters to derive longer times.

TIMING NOTES

Switching characteristics specify how the processor changes its signals. You have no control over this
timing—circuitry external to the processor must be designed for compatibility with these signal
characteristics. Switching characteristics tell you what the processor will do in a given circumstance.
You can also use switching characteristics to ensure that any timing requirement of a device connected
to the processor (such as memory) is satisfied.

Timing requirements apply to signals that are controlled by circuitry external to the processor, such as
the data input for a read operation. Timing requirements guarantee that the processor operates correctly
with other devices.

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 27
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MEMORY TIMING SPECIFICATIONS

The table below shows common memory device specifications and the corresponding ADSP-21mod970
timing parameters, for your convenience.

Table 6: Memory Devices and Timing Parameters

Memory Device ADSP- Timing
Specification 21mod970 Parameter
Timing Definition
Parameter
Address setup to A0-A13, XMS Setup before WR
Write Start tAswW Low o
Address Setup to A0-A13, xMS Setup before WR
Write End AW Deasserted
Address Hold Time tWRA A0-A13, xMS Hold before WR
Low
Data Setup Time tow Data Setup before WR High
Data Hold Time tDH Data Hold after WR High ¢
OE to Data Valid tRDD RD Low to Data Vali
Address Access Time tAA A0-A13, XMS Dat

NOTE: xMS = PMS, DMS, BMS, CMS, IOMS

FREQUENCY DEPENDENC

tck 1s defined as 0.5t
instruction rate: a 2

ENVIRONMENTAL CONDITIONS
Ambient Temperature Rating:
Tame = Tcasg — (PD x 0CA)
Tcasg = Case Temperature in °C
PD = Power Dissipation in W
6ca = Thermal Resistance (Case-to- Ambient)
654 = Thermal Resistance (Junction-to-Ambient)

0;c = Thermal Resistance (Junction-to-Case)

Package 6JA 6e1C 6CA
PBGA TBD TBD TBD
POWER DISSIPATION

To determine total power dissipation in a specific application, the following equation should be applied
for each output:

CXVDD2Xf
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C = load capacitance, f = output switching frequency.
Example:

In an application where external data memory is used and no other outputs are active, power dissipation
is calculated as follows:

Assumptions:

+ External data memory is accessed every cycle with 50% of the address pins switching.

+ External data memory writes occur every other cycle with 50% of the data pins switching.
* FEach address and data pin has a 10 pF total load at the pin.

+ The application operates at Vpp = 3.3 V and tcg = 30 ns.

Total Power Dissipation = PINT + (C x Vpp~ x f)

PINT = internal power dissipation from Power vs. Freq

(C x Vpp- x f) is calculated for each output

xf

Address, DMS x 33.3MHz= 29.0 mW

Data Output, WR x 16.67 MHz = 16.3 mW
RD x 16.67 MHz = 1.8 mW
CLKOUT x333MHz= 3.6mW
50.7 mW
Total power dissipation for this example is PIN
REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 29
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21mod870 POWER, INTERNAL 1. 3.4

190
180
170
160
150
140
130
120
110
100

Vpp = 3.6V

mw

POWER (P 7} -

8 8

28 30 32 34 36 38 4
Mgy - MHz

POWER, IDLE". 2. 3

K’
2
0
= 28 Vpp = 3.6\,
5 o®
bt
f Z pp = 3.3V
5
5 20
£ 18 Vpp = 3.0\

28 3 R 34 3% 3B 40
ey - MHz

POWER, IDLE n MODES3

IDLE

POWER (P o ) - MW

IDLE (16)
10 IDLE (128)

26 30 32 34 36 38 40
gy - MHz

VALID FOR ALL TEMPERATURE GRADES.
TPOWER REFLECTS DEVICE OPERATING WITH NO OUTPUT LOADS.
2IDLE REFERS TO ADSP-21mod870 STATE OF OPERATION DURING EXECUTION OF IDLE
INSTRUCTION. DEASSERTED PINS ARE DRIVEN TO EITHER Vp, OR GND.
3TYPICAL POWER DISSIPATION AT 3.3V Vpp AND 25°C EXCEPT WHERE SPECIFIED.
41pp MEASUREMENT TAKEN WITH ALL INSTRUCTIONS EXECUTING FROM INTERNAL

MEMORY. 50% OF THE INSTRUCTIONS ARE MULTIFUNCTION (TYPES 1,4,5,12,13,14),
30% ARE TYPE 2 AND TYPE 6, AND 20% ARE IDLE INSTRUCTIONS.

Figure 12 Power vs. Frequency TBD

30 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.



ADSP-21mod970 Preliminary Data Sheet October 1998

Capacitive Loading
Figures 13 and 14 show the capacitive loading characteristics of the ADSP-21mod970.

30 T
T=+85°C
Vpp = 4.5V

TED
15

10

RISE TIME (0.4V-24V) - ns

TBED

NOMINAL
2
4
5

VALID OUTPUT DELAY OR HOLD - ns

0 50 100 180 200 250
G, -pF

Figure 14 Typical Output Valid Delay or Hold vs. Load Capacitance, Cy,

(at Maximum Ambient Operating Temperature)

TEST CONDITIONS

Output Disable Time

Output pins are considered to be disabled when they have stopped driving and started a transition from
the measured output high or low voltage to a high impedance state. The output disable time (tpyg) is the
difference of typasurep a0d tpecay. @s shown in the Output Enable/Disable diagram. The time is the
interval from when a reference signal reaches a high or low voltage level to when the output voltages
have changed by 0.5 V from the measured output high or low voltage.

The decay time, tpgcay. 1S dependent on the capacitive load, CL, and the current load, iL., on the output

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 31
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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pin. It can be approximated by the following equation:

IDECAY = C O'O.SV
L
from which

tp1s = IMEASURED - IDECAY

is calculated. If multiple pins (such as the data bus) are disabled, the measurement value is that of the
last pin to stop driving.

INPUT 7Z 1.5V

OUTPUT 7Z 1.5v

ins (such as the data bus) are enabled, the

measurement value is that of the first pin to st

REFERENCE 4
SIGNAL /N

tMEASURED

Vou Von
(MEASURED) | (MEASURED)
VOH (MEASURED) - 0.5V 20V
OUTPUT
VoL (MEASURED) +0.5V 1.0V
Vv VoL
(MEASURED) ] toecar (MEASURED)
{k
OUTPUT STARTS
O OPS DRIVING
HIGH-IMPEDANCE scTATsE. TEST CONDITIONS
AUSE
THIS VOLTAGE LEVEL TO BE APPROXIMATELY
1.5V.
Figure 16 Output Enable/Disable
32 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
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TO
OUTPUT +1.5V
PIN

50pF I

lon

Figure 17 Equivalent Device Loading for AC Measurements. (Including All Fixtures)

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 33
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TIMING PARAMETERS ADSP-21mod970

Clock Signals and Reset

Parameter Min Max Unit
Clock Signals and Reset

Timing Requirements:

teka CLKIN Period 50 150 ns
tokIL CLKIN Width Low :’-’0 ns
TP CLKIN Width High 20 ns
Switching Characteristics: ) 0.5t - 7 s
tCKL CLKOUT Width Low O.STCK _7 ns
teKH CLKOUT Width High o K 20 s
tckoH CLKIN High to CLKOUT High

Control Signals

Timing Requirements: StCKI ns
trgp RESET Width Low 2 ns
tps Mode Setup Before RESET High ns
tME Mode Setup After RESET High

1 Applies after power-up sequence is complete, Internal phase lock loop régui 2000 CLKIN cycles assuming stable CLKIN (not including crystal os-

cillator start-up time)

CLKIN 5

N\

le———— B ———
tC»KIL

—> tokon
tC»KH
CLKOUT
tC»KL
e XXX XX
tMH
tys | ¢ ’
RESET V
*PF3 is MODE D, PF2 is Mode C, PF1 is Mode B, PF0 is Mode A
Figure 18 Clock Signals
34 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
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TIMING PARAMETERS ADSP-21mod970

Interrupts and Flags
Parameter Min Max Unit
Interrupts and Flag
Timing Requirements: ,
tiRg TRQx, FI, or PFx Setup before CLKOUT Lowi’ 23,4 0.25tcg + 15 ns
I TRQX, FI, or PFx Hold after CLKOUT High' %34 0.25tcg ns
Switching Characteristics:
troH Flag Output Hold after CLKOUT Low’ 0.25t¢y - 7 ns
tFoD Flag Output Delay from CLKOUT Low> 05tcg +6 | ns
NOTES

b TRQx and FI inputs meet tjpg and gy setup/hold requirements, they will be recognized during the current clock cycle; otherwise the signals will be recognized on
the following cycle. (Refer to Interrupt Controller Operation” in the Program Control chapter of the ADSE:2100 Family User’s Manual for further information on

interrupt servicing.)
2Edge—sensiﬁve interrupts require pulse widths greater than 10ns; level-sensitive interrupts
4PFx = PFO, PF1, PF2, PF3, PF4, PF5, PF6, PF7.
SFlag Outputs = PFx, FL.O, FL1, FL2, Flag_out4.

o TN \

FLAG
QUTPUTS K

Figure 19 Interrupts and Flags

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 35
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TIMING PARAMETERS ADSP-21mod970

Bus Request-Bus Grant

Parameter Min Max Unit

Bus Request/Grant
Timing Requirements:

thH BR Hold after CLKOUT High! 0.25t¢y + 2 ns
tgs BR Setup before CLKOUT Low! 0.25t0g + 17 ns
Switching Characteristics:

tsp CLKOUT High to XMS, RD, WR Disable 0.25tcg + 10 ns
tspB xMS, RD, WR Disable to BG Low 0 ns
tgg BG High to XMS, RD, WR Enable 0 ns
tsEC xMS, RD, WR Enable to CLKOUT High 025t — 7 ns
{SDBH XMS, RD, WR Disable to BGH Low 0 ns
tSEH BGH High to xMS, RD, WR Enable” 0 ns

NOTES

xMS = PMS, DMS, CMS, IOMS, BMS
IBR is an asynchronous signal. If BR meets the setup/hold requirements, it will be recogniz,
on the following cycle. Refer to the ADSP-2100 Family User's Manual for BR/BG ¢
’BGH is asserted when the bus is granted and the processor requires con

rrent clock cycle; otherwise the signal will be recognized

ten

CLKOUT K
S N

CLKOUT
PMS, DMS J
BMS, RD K 2 7
WR tsp [e— —» toec
BG .
t, N
SDB % —/Pllfs_s —
BGH .
tspen o
4& « j - tog,
Figure 20 Bus Request-Bus Grant
36 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
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TIMING PARAMETERS ADSP-21mod970

October 1998

Memory Read

Parameter Min Max Unit

Memory Read

Timing Requirements:

tRpD RD Low to Data Valid 0.5tcg =9 +w ns

tAn A0-A13, xMS to Data Valid 0.75tck - 12.5 + ns

tRpH Data Hold from RD High w ns
0

Switching Characteristics:

trp RD Pulse Width ns

terRD CLKOUT High to RDLow 05tcg -5+ w ns

tASR A0-A13, xMS Setup before RD Low 0.25tck - 5 0.25tcg +7 ns

tRDA A0-A13, xMS Hold after RD Deasserted 0.25tck - 6 ns

fRWR RD High to RD or WR Low 0.25tcg — 3 ns
O.StCK - 5

W = wait states X teg
XMS = PMS, DMS, CMS, IOMS, BMS

T

terp —»

la— tan

tRDD

Figure 21 Memory Read

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without

notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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TIMING PARAMETERS ADSP-21mod970

Memory Write
Parameter Min Max Unit
Memory Write
Switching Characteristics:
tow Data Setup before WR High 0.5tcg — 7+ w ns
tDH Data Hold after WR High 0.25tcg -2 ns
twp WR Pulse Width 0.5tcg —5+w ns
tWDE WR Low to Data Enabled 0 ns
tasw A0-A13, XMS Setup before WR Low 0.25tcg — 6 ns
{DDR Data Disable before WR or RD Low 0.25tcg — 7 ns
tAw A0-A13, xMS, Setup before WR Deasserted 0.75tck =9 +w ns
tWRA A0-A13, XMS Hold after WR Deasserted 0.25tcg — 3 ns
tWWR WR High to RD or WR Low 0.5t —5 ns

W = wait states X teg

xMS = PMS, DMS, CMS, IOMS, BMS

CLKOUT /- \ / \

AC-A13

X

K 7
[ tyra >
WR \ 1 \
i—if
-ty —— ty, —» [ ——— bywr———»
< taw ————>

= toyyg ——»

° X X)—

| [ oy —>

‘tWDE

Figure 22 Memory Write

38 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
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TIMING PARAMETERS ADSP-21mod970

Serial Ports

October 1998

Parameter Min Max Unit
Serial Ports
Timing Requirements:
tsck SCLK Period 50 ns
tscs DR/TFS/RFS Setup before SCLK Low 4 ns
tsey DR/TFS/RFS Hold after SCLK Low 7 ns
tscp SCLKIN Width 20 ns
Switching Characteristics: ns
tce CLKOUT High to SCLKOUT 0.25tck 0.25tck + 10 ns
tSCDE SCLK High to DT Enable 0 ns
t(RH TFS/RESOUT Hold after SCLK High ns
tRD TFS/RESOUT Delay from SCLK High 15 ns
tSCDH DT Hold after SCLK High ns
trpR TFS (Alt) to DT Enable ns
trpv TFES (Alt) to DT Valid 14 ns
tscpp SCLK High to DT Disable 15 ns
tRDV RFS (Multichannel, Frame Delay Zero) t 15 ns
CLKOUT _/ = oo 3 o N
SCLK Vi \ AN 4
tscs | tscu — tgcp—>]
>
OR
TFSin
RFS|n
e tap
i [—>
RFSout
TFSout x tscon
e tscov - -
tscoe[e Ly tscon | [
" —— X X —
TDE »
[ troy >
TFSoyT lr
A X
RFSoUT | trov >
MULTIcHA:cI’VDEEI: ><
FRAME DELAY 0 T —
(MFD = 0) TDE |4
TFSIN - - tTDV
ALTERNATE ><
FRAME MODE
< tzov >
RFS|y
MULTIcHA:cI’VDEEI: ><
FRAME DELAY 0
(MFD = 0)

Figure 23 Serial Ports

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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TIMING PARAMETERS ADSP-21mod970

IDMA Address Latch
Parameter Min Max Unit
IDMA Address Latch
Timing Requirements:
HALP Duration of Address Latch!3 10 ns
tTASU IAD15-0 Address Setup before Address Latch End? 5 ns
HAH IAD15-0 Address Hold after Address Latch End? 2 ns
kA TACK Low before Start of Address Latch® > , 0 ns
HALS Start of Write or Read after Address Latch End? > 3 ns
tALD Address Latch Start after Address Latch End’> TBD ns
NOTES

IStart of Address Latch = IS Low and JAL High.
2Start of Write or Read = IS Low and IWR Low or IRD Low.
3End of Address Latch =TS High or IAL Low.

TACK
—» tya [
1AL
— tap —»t
15
tiasu— [# -t
1AH tIAH
—_ <+ tys—»

R

™R

Figure 24 IDMA Address Latch
40 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
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TIMING PARAMETERS ADSP-21mod970
IDMA Write, Short Write Cycle

Parameter Min Max Unit
IDMA Write, Short Write Cycle
Timing Requirements:
trw TACK Low before Start of Write! 0 ns
trwp Duration of Write!>? , 15 ns
UDSU IAD15-0 Data Setup before End of Write™ 3,4 5 ns
DH IAD15-0 Data Hold after End of Write> 3 * 2 ns
Switching Characteristics:
HKHW Start of Write to IACK High 17 ns
NOTES
IStart of Write = IS Low and TWR Low.
2End of Write = IS High or TWR High.
3If Write Pulse ends before TACK Low, use specifications tipgy, g
“If Write Pulse ends after TACK Low, use specifications tyqp, e,
b |-
TACK
o |
tosu
1AD 15-0 DATA
Figure 25 IDMA Write, Short Write Cycle
REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 41
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TIMING PARAMETERS ADSP-21mod970
IDMA Write, Long Write Cycle

Parameter Min Max Unit

IDMA Write, Long Write Cycle

Timing Requirements:

trw TACK Low before Start of Write! , 0 ns

tpSU TAD15-0 Data Setup before End of Write: 3, 4 0.5tcx + 10 ns

YDH IAD15-0 Data Hold after End of Write® % # 2 ns

Switching Characteristics:

TKLW Start of Write to TACK Low* 1.5tk ns

HKHW Start of Write to TACK High 17 ns
NOTES

IStart of Write = IS Low and TWR Low.
2If Write Pulse ends before TACK Low, use specifications tipsy, fpi.
31f Write Pulse ends after TACK Low, use specifications trg gy, g,

“This is the earliest time for TACK Low from Start of Write. For IDMA Write cycle relationships;

t||(w -+

e _/L
- ticrw

——— bt ——;

= XXXXR

\

N
«— tou ———»

fer to the ADSP-2100 Family User’s Manual.

IAD 15-0 DATA
Figure 26 IDMA Write, Long Write Cycle
42 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
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TIMING PARAMETERS ADSP-21mod970
IDMA Read, Long Read Cycle

Parameter Min Max Unit

IDMA Read, Long Read Cycle
Timing Requlrements

KR TACK Low before Start of Read! 0 ns
tRp Duration of Read! 15 ns
Switching Characteristics:
HUKHR TACK High after Start of Read! 17 ns
K DS IAD15-0 Data Setup before IACK Low 0.5tk - 10 ns
YKDH IAD15-0 Data Hold after End of Read” , 0 ns
KDD TAD15-0 Data Disabled after End of Read~ 10 ns
HRDE TIAD15-0 Previous Data Enabled after Start of Read 0 ns
RDV TAD15-0 Previous Data Valid after Start of Read : 15 ns
HYRDHI TAD15-0 Previous Data Hold after Start of Read (DM/PMl)3 2teg - 5 ns
HRDH2 IAD15-0 Previous Data Hold after Start of Read (PM2)* tex - 5 ns
NOTES
IStart of Read = IS Low and IRD Low.
2End of Read =TS High or IRD High.
DM read or first half of PM read.
#Second half of PM read.
- trp -
w ) A
\ /
troE —p| |- — tkps[e— > tikon
1AD 150 :><‘ PREVIOUS ’x‘ READ
< L DATA AL DATA
> trov [ > twop
+——— troy —
Figure 27 IDMA Read, Long Read Cycle
REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 43
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TIMING PARAMETERS ADSP-21mod970
IDMA Read, Short Read Cycle

Parameter Min Max Unit

IDMA Read, Short Read Cycle

Timing Requirements:

KR TACK Low before Start of Read! 0 ns

tRp Duration of Read 15 ns

Switching Characteristics: ns

HUKHR TACK High after Start of Read! , 17 ns

KDH IAD15-0 Data Hold after End of Read™ 0 ns

YKDD IAD15-0 Data Disabled after End of Read*~ 10 ns

{RDE TAD15-0 Previous Data Enabled after Start of Read 0 ns

HRDV IAD15-0 Previous Data Valid after Start of Read 15 ns
NOTES
IStart of Read =TS Low and IRD Low.
2End of Read = TS High or IRD High,

tIKR} [
t,
KHR
N\ /
D -~ tgp——>/
\ /]
—> tIKDH
w0150 PREVIOUS
|  tkop
Figure 28 IDMA Read, Short Read Cycle

44 This information applies to a product under development. Its characteristics and specifications are subject to change without
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304-Ball PBGA Package Pinout

The ADSP-21mod970 package pinout is shown in the table below.
Ball Signal Ball Signal Ball Signal Ball Signal
Number Name Number Name Number Name Number Name
Al GND D8 D18_1 M20 VDD Y17 RFS1
A2 PFO_1 D9 GND M21 VDD Y18 SCLK1
A3 PF2_1 D10 IAD14_1 M22 VDD Y19 GND
A4 FL1_1 D11 BR_1 M23 VDD Y20 GND
AS D23 1 D12 BG 1 N1 D13 Y21 BR_5
A6 D21 1 D13 TACK 1 N2 D12 Y22 1AD13
A7 D13_1 D14 VDD N3 Y23 IACK
A8 D16_1 D15 VDD N4 4 AAl PF4 4
A9 GND D16 BG 2 AA2 BG_ 4
Al0 PFO_2 D17 BR_2 AA3 GND
All PF1_2 PF5 AA4 GND
Al12 FLO 2 ] AAS FL1 4
Al3 FL1. 2 AA6 VDD
Al4 VDD AA7 EE_4
AlS5 VDD AAS8 PF4_5
Al6 PFO_3 AA9 GND
Al7 PF1_3 AA10 PF6_5
Al8 FLO_3 AAll VDD
Al9 FL1_3 RESET_3 AA12 DT1_5
A20 D21 E4 IADI1 1 EE_3 AA13 BGH_5
A21 D22 E20 CLKIN R1 TIAD6 AAl4 PF7_2
A22 D23 E21 GND R2 1AD7 AAlS PF1_5
A23 GND E22 GND R3 TADS AAl6 FL1 5
B1 IAD3 1 E23 GND R4 PFO_4 AA17 TFS1
B2 GND F1 IADI2 1 R20 PFO_6 AA18 DR1
B3 PF1_1 2 IAD9_1 R21 PF1_6 AA19 GND
B4 FLO_1 F3 IAD10_1 R22 FL2 6 AA20 DT1_6
B5 D22 1 F4 IWR_1 R23 FL1_6 AA21 GND
B6 D20 1 F20 GND T1 D10 AA22 BG_ 5
B7 D19_1 F21 GND T D9 AA23 IAD14
B8 D15_1 F22 GND T3 D11 AB1 PF5 4
B9 GND F23 GND T4 EE_1 AB2 GND
B10 D141 Gl CLKIN_1 T20 BGH_6 AB3 PF6_4
B11 BGH_2 G2 IAD11_1 T21 TFS0_3 AB4 GND
B12 PF3_2 G3 D8_1 22 PF3_6 AB5 DT1_4
B13 FL2 2 G4 IRD_1 T23 FLO_6 AB6 VDD

REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 45
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304-Ball PBGA Package Pinout (continued)

Ball Signal Ball Signal Ball Signal Ball Signal
Number Name Number Name Number Name Number Name
Bl14 VDD G20 IAL U1l TAD9 AB7 RESET_4
B15 VDD G21 IRD u2 TIADI11 AB8 PF5_5
B16 BGH_3 G22 IWR U3 TIADS8 AB9 GND
B17 PF2_3 G23 GND U4 PF2 4 AB10 PF7_5
B18 PF3_3 H1 RD_1 U220 GND ABI11 VDD
B19 FL2 3 H2 WR_1 U21 GND AB12 RESET_5
B20 D20 H3 TIAL 1 u22 GND AB13 PF4_6
B21 DTOA H4 IS_1 u23 GND AB14 GND
B22 GND H20 CLKOUT _3 Vi IAD10 AB15 PF3_5
B23 TIAD1 H21 RFSOA V2 AB16 PF2 5
C1 IADS 1 H22 DROA 1 AB17 CLKOUT_6
c2 IADO 1 IS3 . =kV4dT . v | PF AB138 RFSOB
c3 GND AB19 GND
Cc4 BGH_1 AB20 SCLKOB
C5 PF3_1 AB21 RESET_6
Cé6 FL2 1 AB22 GND
C7 D12 1 AB23 BG_6
C8 D17_1 CLKOUT _4 AC1 GND
9 GND RESET 1 AC2 BR_4
C10 TIADI13_1 4 AC3 PF7_4
C11 TIADI15_1 AC4 GND
C12 PF2 2 AC5 TFS0_4
C13 VDD AC6 VDD
Cl14 VDD AC7 VDD
C15 VDD K20 PF5 3 Y1 VDD AC8 GND
C16 IS 2 K21 EBG Y2 VDD AC9 GND
Cc17 CLKOUT_2 K22 EBR Y3 VDD AC10 TES0_5
C18 PF4 2 K23 EINT Y4 GND ACI11 VDD
C19 DT1_2 L1 D17 Y5 FLO 4 AC12 EE_5
C20 EE_2 L2 D18 Y6 VDD AC13 PF5_6
C21 GND L3 PF5 1 Y7 FL2 4 AC14 GND
Cc22 TAD2 14 PF7_1 Y8 CLKOUT_5 AC15 PF6_6
23 TADO L20 VDD Y9 GND AC16 PF7_6
D1 TAD6_1 L21 ERESET Y10 IS 5 AC17 DTOB
D2 1AD4 1 L22 ELIN Y11 VDD AC18 TESO_6
D3 A0 1 L23 ELOUT Y12 TFS0_2 AC19 GND
D4 GND M1 D15 Y13 PF6_2 AC20 DROB
D5 D10 1 M2 D16 Y14 PFO_5 AC21 EE_6
D6 D111 M3 PF6_1 Y15 FLO_5 AC22 BR_6
D7 D9 1 M4 BGH_4 Y16 FL2 5 AC23 GND

46 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
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ADSP-21mod970 Pinout
PIN 1 2 3 4 5 6 7 8 9 10 11 12
®
A GND PFO_1 PF2_1 FL1_1 D23 1 D21_1 D131 D1é6_1 GND PFO_2 PF1_2 FLO 2
B § IAD3_1 GND PF1_1 FLO 1 D221 D201 D19_1 D151 GND D14_1 BGH_2 PF3_2
C § IADS_1 | IADO_1 GND BGH_1 PF3_1 FL2 1 D121 D17_1 GND IAD13_1 [IADI15_1 PF2 2
D | IAD6_1 | IAD4_1 AOQ_1 GND D10_1 D11_1 D91 D18_1 GND |IAD14_1 BR_1 BG_1
E J IAD8_1 | IAD7_1 | IAD2_1 [ IAD1_1
F JIAD12_1 | IAD9_1 [IAD10_1 | IWR_I1
G J CLKIN_T | IAD11_1 D8 1 IRD_1
H RD_1 WR_I1 IAL_1 IS_1
J | DMS_1 BMS_1 PMS_1 |CLKOUT_
1
K D19 PF4_1 IOMS_1 :
L D17 D18 PF5_ TOP V|EW
M D15 D16 PFé_1 :
N D13 D12 D14 PF1
P GND GND GND TFSO_1
R IAD6 IAD7 IAD5S PFO_4
T D10 D9 D11 EE_1
U IAD? IAD11 IAD8 PF2_4
VvV | IADI10 IAD12 DTI_1 PF3_4
W D8 CLKOUT_| RESET_1 IS_4
4
Y vDD vDD vDD GND FLO 4 vDD FL2_ 4 [CLKOUT_| GND IS_5 vDD TFSO_2
5
AAY] PF4_4 BG_4 GND GND FL1_4 vDD EE_4 PF4_5 GND PF&_5 vDD DT1_5
ABJ PF5_4 GND PFé6_4 GND DTI_4 vDD RESET_4 | PF5. 5 GND PF7_5 vDD RESET_5
AC GND BR 4 PF7_4 GND TFSO_4 vDD vDD GND GND TFSO_5 vDD EE_5
1 2 3 4 5 6 7 8 9 10 11 12
REV. PrA  This information applies to a product under development. Its characteristics and specifications are subject to change without 47
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ADSP-21mod970 Pinout

13 14 15 16 17 18 19 20 21 22 23

FL1_2 vDD vDD PFO_3 PF1_3 FLO_3 FL1_3 D21 D22 D23 GND [ A

FL2 2 vDD vDD BGH_3 PF2_3 PF3_3 FL2_3 D20 DTOA GND IAD]1

vDD vDD vDD IS.2 |CLKOUT_| PF4_2 Dri_2 EE 2 GND IAD2 IADO J C
2

IACK_1 vDD vDD BG_2 BR_2 PF5_2 [ RESET_2 | GND GND IAD4 IAD3 D

GND GND GND E

GND GND GND F

IRD IWR GND |G

RFSOA DROA IS_3 H

PF4_3 BG_3 BR_3 J

EBG EBR EINT K

ERESET ELIN ELOUT j L

vDD vDD vDD M

PF6_3 ECLK EMS N

PF2_6 | RESET_3 EE 3 P

PF1_6 FL2 6 FL1_6 R

BGH_6 | TFSO_3 PF3_6 FLO.6 T

GND GND GND GND U

GND GND GND GND \

IS_6 PF7_3 IAD15 GND (W

PFé_2 PFO_5 FLO_5 FL2_5 RFS1 SCLK1 GND GND BR_S IAD13 IACK Y
BGH_5 PF7_2 PF1_5 FL1_5 TES1 DR1 GND DT1_6 GND BG_5 IAD14 JAA

PF4_6 GND PF3_5 PF2_5 [CLKOUT_| RFSOB GND | SCLKOB | RESET_é6 | GND BG_6 JAB
6

PF5_6 GND PFé_6 PF7_6 D10B TFSO_6 GND DROB EE_6 BR_é GND JAC

13 14 15 16 17 18 19 20 21 22 23

48 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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OUTLINE DIMENSIONS

Dimensions shown in millimeters.

TOP
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Y o
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L )
Vi \ \ 4
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Tk DETAIL A
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October 1998
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DETAIL A

0.60
0.75 TYP
0.90

BALL DIAMETER

304-Ball Metric Plastic Ball Grid Array

SEATING
PLANE

ORDERING GUIDE
Part Number Ambient Instruction Package
Temperature Rate MHz Description
Range
ADSP-21mod970-000 -0°C to +70°C 52.0 304-Ball PBGA

REV. PrA

This information applies to a product under development. Its characteristics and specifications are subject to change without
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.
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50 This information applies to a product under development. Its characteristics and specifications are subject to change without REV. PrA
notice. Analog Devices assumes no obligation regarding future manufacturing unless otherwise agreed to in writing.



