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FEATURES

30 ns Instruction Cycle Time (33 MIPS) from
16.67 MHz Crystal at 5.0 V

50 ns Instruction Cycle Time {20 MIPS) from 10 MH:z
Crystal at3.3V

ADSP-2100 Family Code & Function Compatible with
New Instruction Set Enhancements for Bit Manipula-
tion Instructions, Multiplication Instructions, Biased
Rounding, and Global Interrupt Masking

Bus Grant Hang Logic

2K Words of On-Chip Program Memory RAM

2K Words of On-Chip Data Memory RAM

8K Words of On-Chip Program Memory ROM
(ADSP-2172)

8- or 16-Bit Parallel Host Interface Port

300 mW Typical Power Dissipation at 5.0 V at 30 ns

70 mW Typical Power Dissipation at 3.3 V at 50 ns

Powerdown Mode Featuring Less than 0.55 mW (ADSP-
2171/ADSP-2172) or 0.36 mW {(ADSP-2173) CMOS
Standby Power Dissipation with 100 Cycle Recovery
from Powerdown

Dual Purpose Program Memory for Both Instruction
and Data Storage

Independent ALU, Multiplier/Accumulator, and Barrel
Shifter Computational Units

Two Independent Data Address Generators

Powerful Program Sequencer Provides
Zero Overhead lLooping
Conditional Instruction Execution

Two Double-Buffered Serial Ports with Companding
Hardware and Automatic Data Buffering

Programmable 16-Bit Interval Timer with Prescaler

Programmable Wait State Generation

Automatic Booting of Internal Program Memory from
Byte-Wide External Memory, e.g., EPROM, or
Through Host Interface Port

Stand-Alone ROM Execution (Optional)

Single-Cycle Instruction Execution

Single-Cycle Context Switch

Multifunction Instructions

Three Edge- or Level-Sensitive External interrupts

Low Power Dissipation in Standby Mode

128-Lead TQFP and 128-Lead PQFP

GENERAL DESCRIPTION

The ADSP-2171, ADSP-2172, and ADSP-2173 are single-chip
microcomputers optimized for digital signal processing (DSF)
and other high-speed numeric processing applications. The
ADSP-2171 and ADSP-2172 are designed for 5.0 V applica-
tions. The ADSP-2173 is designed for 3.3 V applications. The
ADSP-2172 also has 8K words (24-bit) of program ROM.
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ARCHITECTURE ~

The ADSP-217x combines the ADSP-2100 base architecture
(three computational units, data address generators, and a pro-
gram sequencer) with two serial ports, a host interface port, a
programmable timer, extensive interrupt capabilities, and on-
chip program and data memory.

In addition, the ADSI-217x supports new instructions, which
include bit manipulations-bit set, bit clear, bit toggle, bit test—
new ALU constanis, new multiplication instruction (x squared),
biased rounding, and global interrupt masking, for increased
tlexibility. The ADSP-217x also has a Bus Grant Hang Logic
(BGH) feature.

The ADSP-217x provides 2K words (24-bit) of program RAM
and 2K words (16-bit) of data memory. The ADSP-2172 pro-
vides an additional 8K. words (24-bit) of program ROM. Power-
down circuitry is also provided to meet the low power needs of
batrery operated portable equipment. The ADSP-217x is avail-
able in 128-pin TQFP and 128-pin PQFP packages.

Fabricated in a high-speed, double metal, low power, CMOS
process, the ADSP-217X operates with a 30 ns instruction cycle
time. Every instruction can execute in a single processor cycle.

The ADSP-217x’s flexible architecture and comprehensive in-
struction set allow the processor to perform multiple operations
in parallel. In one processor cycle the ADSP-217x can:

e generate the next program address
¢ ferch the next instruction
e perform one or two data moves
e update one or two data address pointers
¢ perform a computational operation
This takes place while the processor continues to:
e receive and transmin data through the two serial ports
¢ receive and/or transmit data through the host interface port
e decrement timer
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Development System
The ADSP-2100 Family Development Software, a complete set
of tools for software and hardware system development, supporis
the ADSP-217x. The System Builder provides a high-level
method for defining the architecture of systems under develop-
ment. The Assembler has an algebraic syntax that is easy to
program and debug. The Linker combines object files into

an executable file. The Sirulator 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.
The C Compiler, based on the Free Software Foundation’s
GNU C Compiler, generates ADSP-217x assembly source
code, The Runtime Library includes aver 100 ANSI-standard
mathematical and DSP-specific functions.

EZ-Tools, low cost, casy-to-use hardware tools, also support the

ADSP-217x.

The ADSP-217x EZ-ICE" Emulator aids in the hardware de-
bugging of ADSP-217x systems. The emulator consists of hard-
ware, host computer resident software, the emulator probe, and
the pin adaptor. The emulator performs a tull range of emula-
gon functions including stand-alone operation or operation in
the target, setting up to 20 breakpoints, single-step or full-spee
uperation in the target, examining and altering registers and
memory values, and PC upload download functions. If you plan
to use the emulator, vou should consider the emulator’s restric
tions (differences between emulator and processor nperation).

The EZ-LAB" Evaluation Board is a PC plug-in card, but it can
operate in stand-alone mode. The evaluation board system de-
velopment board executes EPROM-based or downloaded pro-
grams. Modular Analog Front Iind daughter cards with differe it
codees will be made available.

EZ-1CD and EZ-TL.AB are registered trademarks of Analog Devices. Ine.

Additional Information

This data sheet provides a gencral overview of ADSP-217x
functionality. For additional information on the architecture and
instruction set of the processor, refer to the ADSP-2100 Family
User’s Manual. For more information abour the Development
System and ADSP-217x programmer’s reference information,
refer to the ADSP-2100 Fanuly Assembler Tools & Simudator
Manual.

ARCHITECTURE OVERVIEW

Figure 1 is an overall block diagram of the ADSP-217x. The
processor contains three independent computational units: the
ALU, the multiplier/accumulator (MAC) and the shifter. The
computational units process 16-bit data directly and have provi-
sions to support multiprecision computations. The ALU per-
torms a standard set of arithmetic and logic operations; division
primitives are also supported. The MAC performs single-cycle
multiply, multiply/add and multply/subtract operations with
40 bits of accumulatien. The shifter performs logical and
arithmetic shifts, normalization, denormalization, and derive
exponent operations. The shifter can be used 1o efficiently
implement numeric format control including multiword and
block floating-point representations.

The internal result (R) bus directly connects the computational
units so that the output of any unit may be the input of any unit
on the next cycle.

A powertul program sequencer and two dedicated data address
generators ensure efficient delivery of operands to these compu-
tational units. The sequencer supports conditional jumps, sub-
routine calls and returns 1n a single cycle. With internal loop
counters and loop stacks, the ADSP-217x executes looped code
with zero overhead; no explicit jump instructions are required to
maintain the loop.
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Figure 1. ADSP-217x Block Diagram
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Two data address generators (DAGs) provide addresses for
simultaneous dual operand fetches (from data memory and pro-
gram memory). Each DAG maintains and updates tour adc¢ress
pointers. Whenever the pointer is used to access data (indir :ct
addressing), it is post-modified by the value of une of four j:os-
sible modify registers. A length value may be associated wit't
cach pointer to implement automatic modulo addressing fo -
crrcular buffers.

Efficient data transfer is achieved with the use of five internal
buses.

e Program Memory Address (PMA) Bus
¢ Program Memory Data (PMD) Bus

s Data Memory Address (DMA) Bus

s Data Memory Data (DMD) Bus

® Result (R) Bus

The two address buses (PMA and DMA) share a single ext :rnal
address bus, allowing memory to be expanded off-chip, anc the
two data buses (PMD and DMD) share a single external d:ta
bus.

Program memory can store both instructions and data, perinit-
ting the ADSP-217x to fetch two operands in a single cycle one
from program memory and one from data memory. The A1ISP-
217x can fetch an operand from on-chip program memory ind
the next instruction in the same cycle.

The memory interface supports slow memories and memor .-
mapped peripherals with programmable wait state generaticn.
Iixternal devices can gain control of external buses with bu:
request/grant signals (BR and BG). One execution mode (Cro
Mode) allows the ADSP-217x to continue running from in «r-
nal memory. Normal execution mode requires the processor to
halt while buses are granted.

In addition to the address and data bus for external memor.
connection, the ADSP-217x has a configurable 8- or 16-bit
Hust Interface Port (HIP) for easy connection o a host proces-
soz. The HIP is made up of 16 data/address pins and 11 coitrol
pins. The HIP is extremely flexible and provides a simple i1 ter-
face to a variety of host processors. For example, the Motoinla
068000 series, the Intel 80C51 series and the Analog Device *
ADSP-2101 can be easily connected to the HIP. The host jro-
cessor can initialize the ASDP-217x’s un-chip memory thrc ugh
the HIP.

The ADSP-217x can respond to eleven interrupts. There ¢:in be
up to three external interrupts, configured as edge or level s onsi-
tive, and eight internal interrupts generated by the Timer, t e
Serial Ports (“SPORTSs”), the HIP, the powerdown circuitry,
and software. There is also a master RESET signal.

The two serial ports provide a complete synchronous serial in-
terface with optional companding in hardware and a wide v .ari-
ety of framed or frameless data transmit and receive modes of
operation. Each port can generate an internal programmable
serial clock or accept an external serial clock.

Boot circuitry provides for loading on-chip program memoi v
automatically from byte-wide external memory. After reser,
seven wait states are automatically gencrated. This allows, {ar
cxample, a 30 ns ADSP-217x to use an external 200 ns
EPROM as boot memory. Multiple programs can be selectd
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and loaded from the EPROM with no additional hardware. The
on-chip program memory can alsa be initialized through the
HIP.

The ADSP-217x features three general-purpose flag outputs
whose states can be simultaneously changed through software.
You can use these outputs to signal an event to an external
device. In additior, the data input and output pins on SPORT1
can be alternatively configured as an input flag and an output
flag.

A programmable interval timer generates periodic interrupts. A
16-bit count register (TCOUNT, is decremented every n pro-
cessor cycles, where #-/ is a scaling value stored in an 8-bit regis-
ter (TSCALE). When the value cf the count register reaches
zero, an interrupt 18 generated and the count register is reloaded
from a 16-bit perind register (TPERIOD).

The ADSP-217x instruction set provides flexible data moves
and multifunction (one or two data moves with a computation)
instructions. Everv instruction can be executed in a single pro-
cessor cycle. The ADSP-217x assemblyv language uses an alge-
braic syntax for ease of coding and readability. A comprehensive
set of development tools supports program development.

Serial Ports

The ADSP-217x incorporates two complete synchronous serial
poris (SPORTO and SPORT1) for serial communications and
multiprocessor communication.

Here is a brief list of the capabilities of the ADSP-217x
SPORTs. Refer to the ADSP-2100 Fanuly User’s Manual for
further details.

¢ SPORTS are bidirectional and have a separate, double-
buffered transmit and receive section.

¢ SPORTSs can use an external sesial clock or generate their own
scrial clock internally.

e SPORT’ have independent framing for the receive and trans-
mit sections. Sections run in a {rameless mode or with frame
synchronization signals internally or externally generated.
Frame sync signals are active high or inverted, with either of
two pulse width~ and timings.

¢ SPORTS support serial data word lengths from 3 to 16 bits
and provide optional A-law an¢ p-law companding according
to CCITT recornmendation G.711.

¢ SPORT receive and transmit sections can generate unique
interrupts on completing a data word transfer.

¢ SPORTS can receive and transmit an entire circular buffer of
data with only one vverhead cy:ie per data word. An interrupt
is generated after a data buffer transfer.

¢ SPORTO has a multichannel iriterface to selectively receive
and transmit a 24 or 32 word, time-division multiplexed,
serial bitstream.

e SPORTI can be configured to have two external interrupts
(IRQO and IRQ1) and the Flag In and Flag Out signals. The
internally generated serial clock may still be used in this
configuration.
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Pin Description
The ADSP-217x is available in 128-lead TQFP and 128-lead
PQFP packages. Table I contains the pin descriptions.

Table I. ADSP-217x Pin List

Pin #
Group of Input/
Name Pins Qutput Function
Address 14 0] Address output for program,
data and boot memory spaces
Data 24 ({6 Data I/O pins for program
and data memories. Input
only for boot memory space,
with two MSBs used as boot
space addresses.
RESET 1 I Processor reset input
1RQ2 1 I External interrupt request #2
BR 1 I External bus request input
BG 1 o External bus grant output
BGH 1 O External bus grant hang output
PMS 1 O External program memory selec
DMS 1 O External data memory select
BMS 1 O Boot memory select
RD 1 0 External memory read enable
WR 1 O External memory write enable
MMAP 1 1 Memory map select
CLKIN,
XTAL 2 I External clock or quartz crystal
input
CLKOUT 1 (@) Processor clock output
HSEL 1 I HIP select input
HACK 1 (0] HIP acknowledge output
HSIZE 1 8/16 bit host select input

(0 = 16-bit; 1 = 8-bit
Boot mode select input
0 = EPROM/data bus; 1 = HIP

BMODE 1 I

HMDO0 1 I Bus strobe select input
0 =RD, WR; I = RW, DS
HMD!1 1 I HIP address/data mode select

input 0 = scparate; 1 =
multiplexed

HRD/HRW 1 I HIP read strobe/read/write
select input
HIP write strobe/host data

strobe select input

HWR/HDS | I

HD15-0/
HAD15-0 IO

HA2/ALE 1 I

HIP data/data and address

Host address 2/Address latch
enable input

HA1-(/
Unused 2 I Host addresses 1 and 0 inputs
SPORTO 5 /0 Serial port 0 IO pins (TFS0,

RFS0, DTo, DRO, SCLKO)

SPORT1 5 [0 Serial port 1 I/O pins
or
IRQ1 (TFSI) 1 I External interrupt request #1
IRQO (RFSI) 1 I External interrupt request #0
SCLK1 1 O Programmable clock output
FO (DT1) 1 O Flag Output pin
FI (DR1) 1 1 Flag Input pin
FL2-0 3 (0] General purpose flag output
pins
Vop 6 Power supply pins
GND 11 Ground pins
PWD 1 I Powerdown pin
PWDACK 1 O Powerdown acknowledge pin

Host Interface Port

The ADSP-217x host interface port is a parallel I/O port that al-
lows for an easy connection to a host processor. Through the
HIP, the ADSP-217x can be used as a memory-mapped periph-
eral to a host computer. The HIP can be thought of as an area
of dual-ported memory, or mailbox registers, that allow commu-
nication between the computational core of the ADSP-217x and
the host computer.

The HIP is completely asynchronous. The host processor can
write data into the HII> while the ADSP-217x is operating at full
speed.

The HIP can be configured with the following pins:

e HSIZE configures HIP for 8-bit or 16-bit communication with
the host processor.

¢ BMODE (when MMAP = 0) determines whether the ADSP-
217x boots from the host processor (through the HIP) or ex-
ternal EPROM (through the data bus).

¢ HMDO configures the bus strobes as separate read and write
strobes, or a single read,write select and a host data strobe.

e HMDI selects separate address (3-bit) and data (16-bit)
buses, or a multiplexed, 16-bit address/data bus with address
latch enable.

Tying these pins to appropriate values configures the ADSP-
217x for straight-wire interface to a variety of industry-standard
microprocessors and microcomputers.

In 8-bit reads, the ADSP-217x three-states the upper eight bits
of the bus. When the host processor writes an 8-bit value to the
HIP, the upper eight bits are all zeros. For additional informa-

tion refer to the ADSP-2100 Famuly User’s Muanual.

HIP Operation

The HIP contains six data registers (HDR5-0) and two status
registers (HSR7-6) with an associated HMASK register for
masking interrupts from individual HIP data registers. All HIP
data registers are memory-mapped into the internal data
memory of the ADSP-217x. HIP transfers can be managed us-
ing either interrupts or a polling scheme. These registers are
shown in the section “ADSP-217x Registers.”

The HIP allows a software reset to be performed by the host
processor. The internal software reset signal is asserted for five
ADSP-217x processor cycles.

REV. 0
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Interrupts

The interrupt controller allows the processor to respond to the
eleven possible interrupts and reset with minimum overhead.
The ADSP-217x provides up to three external interrupt input
pins, IRQO, IRQI1 and IRQ2. IRQ2 is always available as a dedi-
cated pin; SPORT may be reconfigured for IRQO, IRQ1, and
the flags. The ADSP-217x also supports internal interrupts from
the timer, the host interface port, the two serial ports, software,
and the powerdown control circuit. The interrupt levels are in-
ternally prioritized and individually maskable (except power-
down and reset). The input pins can be programmed to be
either level- or edge-sensitive. The priorities and vector ad-
dresses of all interrupts are shown in Table II, and the interrupt
registers are shown in Figure 2.

Interrupts can be masked or unmasked with the IMASK regis-
ter. Individual interrupt requests are logically ANDed with the
bits in IMASK; the highest priority unmasked interrupt is then
selected. The powerdown interrupt is nonmaskable.

The ADSP-217x masks all interrupts for one instruction cycle
following the execution of an instruction that modifies the
IMASK register. This does not affect autobuffering.

The interrupt control register, ICNTL, allows the external in-
terrupts to be either edge- or level-sensitive. Interrupt routines
can either be nested with higher priority interrupts taking prece-
dence or processed sequentially.

The IFC register is a write-only register used to force and clear
interrupts generated from software.

Table II. Interrupt Priority & Interrupt Vector Addresses

Interrupt Vector

Source of Interrupt Address (Hex)

Reset (or Power-Up with PUCR = 1) | 0000 (Highest Priority)
Powerdown (Nonmaskable) 002C

IRQ2 0004

HIP Write 0008

HIP Read 000C

SPORTO Transmit 0010

SPORTO Receive 0014

Software Interrupt 1 0018

Software Interrupt 0 001C

SPORT1 Transmit or IRQI 0020

SPORT1 Receive or IRQO 0024

Timer 0028 (Lowest Priority)

On-chip stacks preserve the processor status and are automati-
cally maintained during interrupt handling.

The stacks are twelve levels deep to allow interrupt nesting.

The following instructions allow global enable or disable servic-
ing of the interrupts (including powerdown), regardless of the
state of IMASK. Disabling the interrupts does not affect
autobuffering.

ENA INTS;
DIS INTS;

When you reset the processor, the interrupt servicing is enabled.

IMASK

[} 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

o|joJOoO|JojOo|O]|JO]|]O]|O = enable, 0 = disable

L 1RQO Sensitivity 1 ced IRQ2 J L Timer
IRQ1 Sensitivity } 0o fevge‘: HIP Write IRQO or SPORT1 Receive
IRQ2 Sensitivity HIP Reaf‘l IRQ1 or SPORT1 Transmit
SPORTO Transmit Software 0
SPORTO Receive e 1

Iinterrupt Nesting
1 = enable, 0 = disable

15 14 13 12 11 10 9 8

6 5 4 3 2 1 0

ofojojofojojfo]|oO

o{ojojofojojo

INTERRUPT FORCE J
IRQ2

SPORTO Transmit
SPORTO Receive
Software 1

Software 0

SPORT1 Transmit or IRQ1
SPORT1 Receive or IRQO

| INTERRUPT CLEAR
Timer

SPORT1 Receive or IRQO
SPORT1 Transmit or IRQ1
Software 0

Software 1

SPORTO Receive
SPORTO Transmit

Timer

IRQ2

Figure 2. Interrupt Registers
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LOW POWER OPERATION

The ADSP-217x has three low power modes that significantly
reduce the power dissipation when the device operates under
standby conditions. These modes are

e Powerdown
e [dle
¢ Slow [dle

The CI.LKOUT pin may also be disabled to reduce external
power dissipation. The CLKOU'T pin is controlled by Bit 14 of
SPORTO Autobuffer Control Register, DM[0x3FF3].

Powerdown

The ADSP-217x processor has a low power feature that lets the

processor enter a very low power dormant state through hard-

ware or software control. Here is a brief list of powerdown fea-

tures. Refer to the ADSP-2100 Fanuly User’s Manual, Chapter 9

“System Interface” for detailed information about the

powerdown feature.

¢ Powerdown mode holds the processor in CMOS standby with
a maximum current of less than 100 pA in some modes.

* Quick recovery from powerdown. The processor begins ex-
ecuting instructions in as few as 100 CLKIN cycles.

e Support for an externally generated TTL or CMOS processor
clock. The external clock can continue running during
powerdown without affecting the lowest power rating and 100
CLKIN cycle recovery.

» Support for crystal operation includes disabling the oscillator
to save power (the processor automatically waits 4096 CLKIN
cycles for the crystal oscillator to start and stabilize), and let-
ting the oscillator run to allow 100 CLKIN cycle startup.

¢ Powerdown is initiated by either the powerdown pin (PWD)
or the software powerdown force bit.

e Interrupt support allows an unlimited number of instructions
to be executed before optionally powering down. The
powerdown interrupt also can be used as a non-maskable,
edge sensitive interrupt.

o Context clear/save control allows the processor to continue

where it left off or start with a clean context when leaving the

powerdown state.

The RESET pin also can be used t¢ terminate powerdown,

and the host software reset feature can be used to terminate

powerdown under certain conditions.

¢ Powerdown acknowledge pin indicates when the processor has
entered powerdown.

Idle

When the ADSP-217x is in the Idle Mode, the processor 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.

Slow Idle

The IDLE instruction is enhanced on the ADSP-217x to let the
processor’s internal clock signal be slowed during IDLE, 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 the proces-
sor fully functional, but operating at the slower clock rate. While
it is in this state, the processor’s other internal clock signals,
such as SCLK, CLKOUT, and timer clock, are reduced by the
same ratio. The default form of the instruction, when no clock
divisor is given, is the standard IDLE instruction.

When the IDLE (n) instruction is used, it effectively slows down
the processor’s internal clock and thus its response time to in-
coming interrupts—the 1-cycle response time of the standard
idle state is increased by #, the clock divisor. When an enabled
interrupt is received, the ADSP-217x will remain in the idle
state for up to a maximum of » processor cycles (n = 16, 32, 64,
or 128) before resuming normal operation.

When the IDLE (») instruction is used in systems that have an
externally generated serial clock (SCLK), the serial clock rate

may be faster than the processor’s reduced internal clock rate.

Under these conditions, interrupts must not be generated at a

faster rate than can be serviced, due to the additional time the
processor takes to come out of the idle state (a maximum of »

processor cycles).

SYSTEM INTERFACE

Figure 3 shows a basic system configuration with the ADSP-
217x, two serial devices, a host processor, a boot EPROM, and
optional external program and data memories. Up to 14K words
of data memory and 16K words of program memory can be sup-
ported. Programmable wait state generation allows the processor
to interface easily to slow memories. The ADSP-217x also pro-
vides one external interrupt and two serial ports or three exter-
nal interrupts and one serial port.

Clock Signals
The ADSP-217x can be clocked by either a crystal or by a TTL-
compatible clock signal.

The CLKIN input cannot be halted, changed during operation,
or operated below the specified frequency during normal opera-
tion. 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 detailed information on
this powerdown feature.

If an external clock is used, it should be a TTL-compatible sig-
nal running at half the instruction rate. The signal is connected
to the processor’s CLKIN input. When an external clock is
used, the XTAL input #ust be left unconnected.

The ADSP-217x uses an input clock with a frequency equal to
half the instruction rate; a 16.67 MHz input clock yields a 30 ns
processor cycle (which 1s equivalent to 33 MHz). Normally, in-
structions 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 enabied.

REV. 0
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HIP CONTROL
> HOST
CLOCK OR HIP DATA/ADDR PROCESSOR
CRYSTAL > (OPTIONAL}
6 [ 4 74 164
vy ¢ Y
SCLK
CLKIN  XTAL PWD  PWDACK Vop  CND HOST HIP 3
MODE RFS
-«+— CLKOUT SERIAL DEVICE
o SERIAL / | TFS _
—»| RESET PORT 0 ot (OPTIONAL)
—| iRQ2 DR
__ ADSP-217x
BR SCLK
__ - —
-«+—| BG RFS or IRQD
- — SERIAL DEVICE
—»-| MmapP SERIAL < o JFSorlR@1
3 PORT 1 DT or FO - (OPTIONAL)
-4 FL2-0 -
_ N o . DR or FI
PMS RD WR ADDRES? DATA DMS BMS . |-
4 I
14 2 )
/
'y A ' A
D 23-22 D
24// . 23-8 144 2 15-8
164 Y 8
Y Y Y \ 4 Y \ v
A D S A D cs N 5 p
. _ C ATA MEMORY BOOT MEMORY
PROGRAM OE |e—e »{ OF Py o EPROM
MEMORY »| OE e.g.,
E o —»| W FERIPHERALS 27C64
(OPTIONAL) (OPTIONAL) 27C128
27C256
27C512
NOTE:

THE TWO MSBs OF THE DATA BUS ARE USED AS THE MSBs OF THE BOOT EPROM ADDRESS.

THIS IS ONLY REQUIRED FOR THE 27C256 AND 27C512.

Figure 3. ADSP-217x Basic System Configuration

Because the ADSP-217x includes an on-chip vscillator ¢ir uit,
an external crystal may be used. The crystal should be cor -
nected across the CLKIN and XTAL pins, with two capacitors
connected as shown in Figure 4. A parallel-resonant, fund imen-
tal frequency, microprocessor-grade crystal should be usec .

i I—"—[H—Hi T

CLKIN XTAL CLKOUT j
’

ADSP-217x /

Figure 4. External Crystal Connections

A clock output (CLKOUT) signal is generated by the provessor
ar the processor’s cycle rate. This can be enabled and disanled
by the CLKODIS bit in the SPORTO0 Autobuffer Control Reg-
ister, DM[0x3FF3].

Reset

The RESET signal initiates a master resct of the ADSP-21 7x.
The RESET signal must be asserted during the power-up .c¢-
quence to assure proper initialization. RESET during initil
power-up must be held long enough to allow the internal «Jock
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to stabilize. If RESET is activated any time after power-up, the
clock continues to run and does not require stabilization time.

The power-up sequence is defined as the total time required for
the crystal oscillator circuit to stabilize after a valid V), is ap-
plied to the processor, and for the internal phase-locked loop
(PLL) to lock onto the specific crystal frequency. A minimum of
2000 CLKIN cvcles ensures that the PLIL has locked but does
not include the crystal oscillator start-up time. During this
power-up sequence the RESET signal should be held low. On
any subsequent resets, the RESET signal must meet the mini-
mum pulsc width specification, tygp.

The RESET input contains some hysteresis; however, if you use
an RC circuit to generate your RESET signal, the use of an ex-
ternal Schmudt trigger is recommended

The master reset sets all internal stack pointers to the empty
stack condition, masks all interrupts and clears the MSTAT reg-
ister. When RESET is released, if there is no pending bus re-
quest and the chip is configured for booting (MMAP = 0), the
boot-loading sequence is perforrned. Then the first instruction is
fetched from internal program memory location 0x0000.
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Program Memory Interface

The on-chip program memory address bus (PMA) and the on-
chip program memory data bus (PMD) are multiplexed with
on-chip DMA and DMD buses, creating a single external data
bus and a single external address bus. The 14-bit address bus
directly addresses up to 16K words. 10K words of memory for
ADSP-217x with optional 8K ROM and 2K words of memory
for the non-ROM version are on-chip. The data bus is bidirec-
tional and 24 bits wide to external program memory. Program
memoty may contain code and data.

The program memory data lines are bidirectional, The program
memory select (PMS) signal indicates access to the program

memory and can be used as a chip select signal. The write (WR}
signal indicates a write operation and is used as a write strobe.

The read (RD) signal indicates a read operation and is used as 1
read strobe or output enable signal.

The ADSP-217x writes data from its 16-bit registers to the 24-
bit program memory using the PX register to provide the lower

eight bits. When it reads data (not instructions) from 24-bit pro-

gram memory to a 16-bit data register, the lower eight bits are
placed in the PX register.

Program Memory Maps
ADSP-217x

Program memory can be mapped in two ways, depending on the

state of the MMAP pin. Figure 5 shows the different configura-
tions. When MMAP = 0, internal RAM occupies 2K words be-
ginning at address 0x0000. In this configuration, the boot
loading sequence (described in “Boot Memory Interface”) is au-
tomatically initiated when RESET is released.

0000 0000 0000
2K 2 2K
INTERNAL RAM EXTERNAL INTERNAL RAM
BOOTED | g7eF O7FF NOT BOOTED | oopc
0800 0800 0800
8K 8K
INTERNAL ROM INTERNAL ROM
(ROMENABLE =1} (ROMENABLE = 1)
8K
INTERNAL ROM
OR OR (ROMENABLE
DEFAULTS
TO 1
DURING AESET)
8K 8K
EXTERNAL EXTERNAL
{ROMENABLE = @) (AOMENABLE = 0)
27FF 27FF 27FF
2600 2800 2800
aK
EXTERNAL )
ek 37FF EXTERNAL
EXTERNAL p” 4
INTERNAL RAM
IFFF 3IFFF 3FFF
MMAP = 0 MMAP = 1 MMAP = 1
BMODE = 0 or 1 BMODE = 0 BMODE = 1

Figure 5. ADSP-217x Memory Maps

When MMAP = 1, words of external program memory begin at
address 0x0000 and internal RAM is located in the upper 2K
words, beginning at address 0x3800. In this configuration, pro:
gram memory is not loaded although it can be written to and
read from under program control.

The optional ROM always resides at locations PM[0x0800]
through PM[0x27FF] regardless of the state of the MMAP pin.
The ROM is enabled by setting the ROMENABLE bit in the
Data Memory Wait State control register, DM[0x3FFE]. When
the ROMENABLE bit is set to 1, addressing program memory
in this range will access the on-chip ROM. When set to zero,
addressing program memory in this range will access external
program memory. The ROMENABLE bit is set to 0 on chip re-
set unless MMAP and BMODE = 1.

The program memory interface can generate 0 to 7 wait states
for external memory devices; default is to 7 wait states after
RESET.

Boot Memory Interface

The ADSP-217x can load on-chip memory from external boot
memory space. The boot memory space consists of 64K by 8-bit
space, divided into eight separate 8K by 8-bit pages. Three bits
in the system control register select which page is loaded by the
boot memory interface. Another bit in the system control regis-
ter allows the user to force a boot loading sequence under soft-
ware control. Boot loading from page 0 after RESET is initiated
automatically if MMAP = 0.

The boot memory interface can generate 0 to 7 wait states; it
defaults to 7 wait states after RESET. This allows the ADSP-
217x to boot from a single low cost EPROM such as a 27C256.
Program memory is booted one byte at a time and converted to
24-bit program memory words.

The BMS and RD signals are used to select and to strobe the
boot memory interface. Only 8-bit data is read over the data
bus, on pins D8-D15. To accommodate addressing up to eight
pages of boot memory, the two MSBs of the data bus are used
in the boot memory interface as the two MSBs of the boot space
address.

The ADSP-2100 Family Assembler and Linker support the cre-
ation of programs and data structures requiring multiple boot
pages during execution.

RD and WR must always be qualified by PMS, DMS, or BMS
to ensure the correct program, data, or boot memory accessing.

HIP Booting

The ADSP-217x can also boot programs through its Host Inter-
face Port. If BMODE = | and MMAP = 0, the ADSP-217x
boots from the HIP. If BMODE = 0, the ADSP-217x boots
through the data bus (in the same way as the ADSP-2101), as
described above in “Boot Memory Interface.” For additional in-
formation about HIP booting, refer to the ADSP-2100 Famuly
User’s Manual, Chapter 7, “Host Interface Port.”

The ADSP-2100 Family Development Software includes a util-
ity program called the HIP Splitter. This utility allows the cre-
ation of programs that can be booted via the ADSP-217x’s HIP,
in a similar fashion as EPROM-hootable programs generated by
the PROM Splitter utility.

REV. 0
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Stand-Alone ROM Execution

When the MMAP and BMODE pins both are set to 1, the
ROM is automatically enabled and execution commences from
program memory location 0x0800 at the start of ROM. This
feature lets an embedded design operate without external
memory components. To operate in this mode, the ROM coded
program must copy an interrupt vector table to the appropriate
locations in program memory RAM. In this mode, the ROM
enable bit defaults to 1 during reset.

Table III. Boot Summary Table

BMODE =0 BMODE =1

MMAP = 0| Boot from EPROM, Boot from HIP, then
then execution starts execution starts at
at internal RAM internal RAM lecation
location 0x0000 0x0000

MMAP = 1| No booting, execution Stand-Alone Mode,

execution starts it
internal ROM lccation
0x0800

starts at external memory
location 0x0000

Ordering Procedure for ADSP-2172 Processors
To place an order for a custom ROM-coded ADSP-2172 pro-
cessor, you must:

1. Complete the following forms contained in the ADSP ROM
Ordering Package, available from your Analog Devices sales
representative:

ADSP-2172 ROM Specification Form

ROM Release Agreement

ROM NRE Agreement & Minimum Quantity Order (MQO)
Acceptance Agreement for Pre-production ROM Products.

2. Return the forms to Analog Devices along with two copies of
the Memory Image File (.EXE file) of your ROM code The
files must be supplied on two 3.5" or 5.25" floppy disks for
IBM PC (DOS 2.01 or higher).

3. Place a purchase order with Analog Devices for nonrecurring
engineering charges (NRE) associated with ROM product
development.

After this information is received, it is entered into Analog
Devices” ROM Manager Svstem which assigns a custom ROM
model number to the product. This model number will be
branded on all prototype and production units manufactured to
these specifications.

T'o minimize the risk of code being altered during this process,
Analog Devices verifies that the .EXE files on both floppy disks are
identical, and recalculates the checksums for the .EXE file en-
tered into the ROM Manager System. The checksum data, in the
form of a ROM memory map, a hard copy of the .EXE file, und a
ROM Data Verification Form are returned to you for inspeciion.

A signed ROM Verification Form and a purchase order for pro-
duction units are required prior to any product being manufac-
tured. Prototype units may be applied toward the minimuin
order quantity.
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Upon completion of the prototype manufacture, Analog Devices
will ship prototype units and a delivery schedule update for pro-
duction units. An invoice against your purchase order for the
NRE charges is issued at this time.

There is a charge for each ROM mask generated and a mini-
mum order quantity. Consult your sales representative for
details. A separate order must be placed for parts of a specific
package type, temperature range, and speed grade.

Data Memory Interface

The data memory address (DMA) bus is 14 bits wide. The bidi-
rectional externai data bus is 24 bits wide, with the upper 16
bits (D8-D23) used for data memory data (DMD) transfers.

The data memory select (DMS) signal indicates access to the
data memory and can be used as a chip select signal. The write
(WR) signal indicates a write operation and can be used as a
write strobe. The read (RD) signal indicates a read operation
and can be used as a read strobe or output enable signal.

The ADSP-217x supports memory-mapped /O, with the pe-
ripherals memory mapped into the data or program memory ad-
dress spaces and accessed by the processor in the same manner.

Data Memory Map

The on-chip data memory RAM resides in the 2K words of data
memory beginning at address 0x3000. as shown in Figure 6. In
addition, data memory locations from 0x3800 to the end of data
memory at 0x3FFF are reserved. Control registers for the sys-
tem, timer, wait state configuration, host interface port, and se-
rial port operations are located in this region of memory.

0000 DWAIT 0 0000
(1K EXTERNAL) | gape
12K (1K2‘)’(v1ega;mu o
EXTERNAL O7FF
0800

DWAIT 2

(10K EXTERNAL)

2FFF 2FFF
3000 3000
2K
INTERNAL
DATA RAM
37FF
” 3800 NO WAIT
RESERVED STATES
3BFF
3C00
MEMORY MAPPED
REGISTERS/
RESERVED
3IFFF 3IFFF
DATA MEMORY WAIT STATES

Figure 6. ADSP-217x Data Memory Map

The remaining 12K of data memory is external. External data
memory is divided into three zones, each associated with its own
walt state generator. By mapping peripherals into different
zones, you can accommodate peripherals with different wait
state requirements. All zones default to 7 wait states after
RESET. For compatibility with other ADSP-2100 Family pro-
cessors, bit definitions for DWAIT 3 and DWAIT4 are shown
in the Data Memory Wait State Control Register, but they are
not used by the ADSP-217x.
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Bus Request & Bus Grant

The ADSP-217x can relinquish control of the data and address

buses to an external device. When the external device requires

access to memory, it asserts the bus request (BR) signal. If the

ADSP-217x is not performing an external memory access, then

it responds to the active BR input in the following processor

cvcle by:

e three-stating the data and address buses and the PMS, DMS.
BMS, RD, WR output drivers,

e asserting the bus grant (BG) signal, and

e halting program execution.

If the Go Mode is enabled, the ADSP-217x will not halt pro-
gram cxecution until it encounters an instruction that requires
an external memory access.

If the ADSP-217x is performing an cxternal memoryv access
when the 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, which can be up
to cight cycles later depending on the number of wait states.
The instruction does not need to be completed when the bus 1s

granted. If a single instruction requires two external memory ac-

cesses. the bus will be granted between the two accesses.

When the BR signal is released, the processor releases the BG
signal, reenables the output drivers and continues program ex-
ccution from the point where it stopoed.

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

The new Bus Grant Hang logic and associated BGH pin allow

the user to operate in a multiprocessor environment with a mini-

mal number of “wasted” processor cycles. The bus grant hang
pin is asserted when the ADSP-217x desires a cycle, but canno

execute it because the bus is granted to some other processor.
With the new BGH pad, the other processor(s) in the system
can be alerted that the ADSP-217x is hung and release the bus
by deasserting bus request. Once the bus is released the ADSP-
217x executes the external access and deasserts bus grant hang.
This is a signal to the uther processors that external memory is
now available,

ADSP-217X REGISTERS

Figure 7 summarizes all the registers in the ADSP-217x. Some
registers store values. For example, AX0 stores an ALU oper-
and; [4 stores a DAG?2 pointer. Other registers consist of control
bits and fields, or status flags. For example, ASTAT contains
status flags from arithmetic operations, and fields in DWAIT
control the numbers of wait states for different zones of data
memory.

A secondary set of registers in all computational units allows a
single-cycle context switch.

The bit and field definitions for control and status registers are
given in the rest of this section, except for IMASK, ICNTL and
IFC, which are defined earlier in this data sheet. The system
control register, DWAIT register, timer registers, HIP control
registers, HIP data registers, and SPORT control registers are
all mapped into data memory; that is, registers are accessed by
reading and writing data memory locations rather than register
names. The particular data memory address is shown with each
memory-mapped register.

Register bit values shown on the following pages are the default
bit values after reset. If no values are shown, the bits are indeter-
minate at reset. Reserved bits are shown in grav; these bits
should always be written with zeros.

. PROGRAM SEQUENCER @
@
-7 L_tFc | PROGRAM HOST
SSTAT
C sk ] | 9% | K= ROM INTERFACE
DAG 1 DAG 2 CNTR MSTAT ax18 8K X 24 DATA PORT
(o [mo]wo] 1a [maLa OWRCNTR | [ Astar ] —— [ | = — - SRAM e
T W] LT 15 [ w5 |15 | COUNT STATUS PC . PROGRAM 2K X186 o:aFEs-_ulngi [s)‘lr\/.-lx-‘leus
12 [mM]L2 | 6 | M6 | L6 STAGK STACK STACK 0x3FFF_| SYSTEM CONTROL SRAM X
13 M| 3 7 (M7 |7 4%14 12X 25 16X 14 0x3FFE_| DM WAIT CONTROL 2K X 24 Ox3FES HMASK
AN AN 4N FANVAN AN AN
14 PMA BUS NN
— — : —
\/ 1, DMaBUS :{>
; <y . — | ]
7 —
/
24, PMD BUS A4
</ 16, DMD BUS ’ A4 \} Vv
@ @ @ ’ @ @ @
AV4 AV A4 FLAGS F—>
[axo [axiJavoJavi | [[mxomxi]mvo[my1]] st [se[s6 ) EAED [Rx1 [0 | TIMER
0x3FFA-0x3FF3 | [oxaFF2-0x3FEF Ox3FFO | TPERIOD POWERDOWN
ALU MAC SHIFTER CONTROL REGISTERS CONTROL REGISTEAS g‘::;z TECOUNT CONTROL ®
TSCALE
[arT aF | [MRoJmr1[mR2] wF ]| SPORT 0 SPORT 1 x LOGIC

¢

&

Figure 7. ADSP-217 « Registers Control Register
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ASTAT
76 543210

[o]o]o]o]ofo]o]o]

-

SSTAT (Read-Only)
7 6 543 2 10

o] 1]o]r]o[t]o]1]

AZ ALU Result Zero

AN ALU Result Negative
AV ALU Overflow

AC ALU Carry

AS ALU X Input Sign
AQ ALU Quotient

PC Stack Empty

PC Stack Overfiow
Count Stack Empty
Count Stack Overflow
Status Stack Empty
Status Stack Overflow

L

o

MV MAC Overflow

Loop Stack Empty

SS Shifter Input Sign

- Loop Stack Overflow

MSTAT
6 543 210
[o]o]e o]0 e]o]
l— Data Register Bank Select
0 = primary, 1 = secondary
- -— Bit Reverse Mode Enable (DAG1)
~— ALU Overflow Latch Mode Enable
—-~— AR Saturation Mode Enable
-—————— ~— MAC Result Placement
0 = fractional, 1 = integer
~———————— -— Timer Enable
————————— ~— Go Mode Enable
System Control Register
Ox3FFF
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
L [ 1
gjejo0|jo0|o0ft1jofo o of1 1 1Ii1 1 1
| 1 | L L 1
. — -
SPORTO Enable — Y
1 = enabled, 0 = disabled PWAIT
Program Memory
it St
SPORT1 Enable —— BWAIT Wait States
1 = enabled, 0 = disabled Boot Wait States
BPAGE
SPORT1 Configure - Boot Page Select
1 = serial port .
_ BFORCE
0 = FI, FO, IRQO, IRQ1, SCLK Boot Force Bit
Timer Registers
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
T 1 T T 1 T T~ T T T T 1 T T
TPERIOD Period Register Ox3FFD
1 1 L 1 1 ! Il L 1 Il L L Il L |
T T T T T T T ¥ T T T T T T 1
TCOUNT Counter Register Ox3FFC
1 1 | 1 | 1 L L 1 Il 1 1 Il 1 1
T T T T 1
viejocjoj0|0}j0)0 TSCALE Scaling Register 0x3FFB
1 | Il [l Il | 1

Control Registers
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ROM Enable/Data Memory Wait State
Control Register

0x3FFE
i5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
ot (1t |11 ]|1 |11 |1 |11 {1]|1]|1]1]1
DWAIT4 DWAIT3 DWAIT2 DWAIT1 DWAITC
—— ROM enable
1 = enable
0 = disable

SPORTO Multichannel Receive Word Enable Registers

1 = Channel Enabled
0 = Channel Ignored

O0x3FFA
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

SPORTO Muitichannel Transmit Word Enable Registers
1 = Channel Enabled
0 = Channel Ignored

Ox3FF8
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Ox3FF9
15 14 13 12 11 10 9 8 7 6 5 4 3

.
2

1 0

Ox3FF7

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SPORTO Control Register

Ox3FF6
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
OOOOOOOOOOOIO O'OIOIO
—— Y ——

Multichannel Enable MCE

Internal Serial Clock Generation ISCLK

-

-

Receive Frame Sync Required RFSR

Receive Frame Sync Width RFSW

Multichannel Frame Delay MFD
Only If Multichannel Mode Enabled

Transmit Frame Sync Required TFSR

fSLEN Serial Word Length

DTYPE Data Format

00 = right justify, zero-filt unused MSBs

01 = right justify, sign extend into unused MSBs
10 = compand using p-law

11 = compand using A-law

INVRFS Invert Receive Frame Sync

INVTFS Invert Transmit Frame Sync
(or INVTDV Invert Transmit Data Valid

Transmit Frame Sync Width TFSW

Only If Multichannel Mode Enabled)

ITFS Internal Transmit Frame Sync Enable
(or MCL Multichannel Length; 1 = 32 words, 0 = 24 words
Only If Multichannel Mode Enabled)

IRFS Internal Receive Frame Sync Enable

Control Registers
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SPORTO SCLKDIV
Serial Clock Divide Modulus

0x3FF5
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SPORTO RFSDIV
Receive Frame Sync Divide Modulus

0x3FF4
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

SPORTO Autobuffer Control Register
Ox3FF3

5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

1 T T 1 I
0j0jo}o oo
1 L 1 i 1 L
J A NS A N N L
CLKODIS RBUF
CLKOUT Disable Control Bit Receive Autobuffering Enable
BIASRND ——— TBUF
MAC Biased Rounding Control Bit Transmit Autobuffering Enable
TIREG — RMREG
Transmit Autobuffer | Register Receive Autobuffer M Register
TMREG RIREG
Transmit Autobuffer M Register Receive Autobuffer | Register

SPORT1 Control Register
Ox3FF2

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

o|ojofofo|O}jO|O|O0O]|]O0 O|O0 O O0 O

i — v
Flag Out (Read Only) - ]

SLEN Serial Word Length

j — DTYPE Data Format

: 00 = right justify, zero-fill unused MSBs

1 01 = right justify, sign extend into unused MSBs
|

|

Internal Serial Clock Generation ISCLK

Receive Frame Sync Required RFSR ——

10 = compand using p-law
11 = compand using A-law

Receive Frame Sync Width RFSW ——

Transmit Frame Sync Required TFSR ———
————— INVRFS Invert Receive Frame Sync

Transmit Frame Sync Width TFSW ———

— INVTFS Invert Transmit Frame Sync

ITFS Internal Transmit Frame Sync Enable
— IRFS Internal Receive Frame Sync Enable

Control Registers
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SPORT1 SCLKDIivV
Serial Clock Divide Modulus

SPORT1 RFSDIV
Receive Frame Sync Divide Modulus

Ox3FF1 0x3FF0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
] T T T I I T I T I I I I I I I I I I I T T I I I T | I I I
Il | | 1 Il 1 Il Il Il 1 1 1 1 L | 1 L 1 1 i 1 1 Il Il | Il [l | i 1
SPORT1 Autobuffer Control Register
Ox3FEF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0|06j0 |0 0|0
J [N/ N/ N —— \_\T/_/ L
XTALDIS ‘ RBUF
XTAL Pin Drive Disable Receive Autobuffer Enable
during Powerdown

1 = disabled, 0 = enabled
(disable XTAL pin when no external
crystal connected)

XTALDELAY
4096 Cycle Deilay Enabie
1 = delay, 0 = no delay

PDFORCE
Powerdown Force

PUCR
Powerup Context Reset Enable
1 = soft reset, 0 = resume execution

HIP Data Registers
HDRS5

; TBUF
| Transmit Autobuffer Enable

RMREG
Receive M Register

RIREG
Receive | Register

TMREG
Transmit M Register

TIREG
Transmit | Register

HMASK Register

151413121110 9 8 7 6 5 4 3 2 1 0 14181211109 8 7 65 43 210
e{p/0|(0|jO|O0f(O|O|jO}jO|]O|O|O]OD|O]|O
HDR5 Host HDR5 ~——J L— Host HDRO
Read Write
Host HDR4 - - —— Host HDR1
HDR5 Read Write
Host HDR3 - ——— Host HDR2
Read Write
HDR5
Host HDR2 —_—— Host HDR3
Read Write
Host HDR1 - - ——— { —————— Host HDR4
HDR5 Read Write
Host HDRO - Host HDR5
Read Write
Interrupt Enables
1 = Enable
0 = Disable

Control Registers
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HRS6
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
gjojofo|ofo|fofOfO}jG|O]|J]O|O}O|(O]|O
2171 HDRS Write —--——J J l L [— Host HDRO Write
2171 HDR4 Write —— ———— 5 ——— Host HDR1 Write
2171 HDR3 Write . ————— Host HDR2 Write
2171 HDR2 Write —— }‘— —————— Host HDR3 Write
2171 HDR1 Write —— = —— —————— Host HDR4 Write
2171 HDRO Write — —————— -’ - Host HDR5 Write
HRS7
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
gjo|ojojo;ocjo|1sj{ojofojOoj0ojojOo]|oO

Overwrite Mode

2171 HDRO Write
2171 HDR1 Write

2171 HDR2 Write

2171 HDR3 Write

2171 HDR4 Write

Software Reset

2171 HDR5 Write

Control Registers

INSTRUCTION SET DESCRIPTION

The ADSP-217x assemblv language instruction set has an alge-
braic syntax that was designed for ease of coding and read-
ability. The assembly language, which takes tull advantage of

the processor’s unique architecture, offers the following benefits:

e The algebraic syntax eliminates the need to remember cryptic
assembler mnemonics. For example, a typical arithmetic add
instruction, such as AR = AX0 + AY0, resembles a simple
equation.

» Every instruction assembles into a single, 2-1-bit word t1at can
execute in a single instruction cycle.

e The syntax is a supersct ADSP-2100 Family assembly Jan-
guage and is completely source and object code compatible
with other family members. Programs may need to be 1elo-
cated to utilize internal memory and conform to the AIDSP-
217x’s interrupt vector and reset vector map.

o Sixteen condition codes are available. For conditional jump,
call, return, or arithmetic instructions, the condition can be
checked and the operation executed in the same instruction
cycle.

e Multifunction instructions allow parallel execution of an arith-
meti¢ instruction with up to two fetches or one write 1« pro-
cessor memory space during a single instruction cvcle.

The ADSP-217x supports the ADSP-2100 Family instruction
set. This section only includes detailed descriptions of the in-
structions that arc unique to the ADSP-217x. Consult the

REV. 0

ADSP-2100 Familv User’s Manual for a complete description of
the syntax and an instruction set reference.

New Instructions & Operations

This section discusses the new instructions and operations avail-
able on the ADSP-217x. Syntax, examples and detailed descrip-
tions of each instruction follow,

Slow IDLE

The IDLE instruction on the ADSP-217x supports a “slow
idle” feature. Slow [DLE allows slowing the clock down by a
factor of 16, 32. 64, or 128 during IDLE. The instruction
source code is spec:tied as follows:

Syntax: IDLE (n);

Permissible n Values

16, 32, 64, 128

Examples: IDLE;
IDLE (16);
Description: The IDIE instruction causes the processor to

wait indefinitely in a low power state until an in-
terrupt occurs. When an unmasked interrupt
occurs, it is serviced: execution then continues
with the instruction following the IDLE instruc-
tion. The optional value provides a “slow idle™
fearure; slowing the clock down by the factor set
with the value.

-15-
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ALU xop Operations

ALU operations support constants in addition to yops. These
constants are available for all nonmultifunction ALU operations
using both X and Y operands except DIVS. The instruction
source code is specified as follows:

Syntax: [IF condition] AR

’ = xop function | yop |
AF

value

Permuissible xops
AX0, AX1, AR, MR0O, MR1, MR2, SRO, SR1

Permissible functions

ADD/ADD with CARRY, SUBTRACT X-Y/SUBTRACT X-
Y with BORROW, SUBTRACT Y-X/SUBTRACT Y-X with
BORROW, AND, OR, XOR

Permissible yops and values

AYO0, AY1, AF, 0, 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024,
2048, 1096, 8192, 16384, 32767, -2, -3, -5, -9, -17, -33, -65,
-129, -257, -513, -1025, -2049, -4097, -8193, -16385, -32768

Permissible Condirtions
EQ, NE, GT, GE, LT, LE, NEG, POS, AV, NOT AV, AC,
NOT AC, MV, NOT MV, NOT CE

AR=AR+1;
AR=MRI - 33;
IF GT AF=AXI1 OR 16;

Description: Test the optional condition and, if true,dperform
the specified function. If false then perform a
no-operation. Omitting the condition performs
the function unconditionally. The operands are
contained in the data registers specified in the
instruction or optionally a value may be used.

ALU Bit Operations

The new ALU xop operations instructions allow you to code bt
test, set, clear, and toggle operations through careful choice of
the constant and ALU function. For streamlined programming
the source code for these operations can also be specified as:

TSTBIT n of xop;
SETBIT n of xop;
CLRBIT n of xop;
TGLBIT n of xop;

Examples:

Syntax: [IF condition] l AR =
AF

Permissible xops
AX0, AX1, AR, MR0O, MR1, MR2, SR0, SR1

Permissible Conditions
EQ, NE, GT, GE, LT, LE, NEG, POS, AV, NOT AV, AC,
NOT AC, MV, NOT MV, NOT CE

Permissible n Values (0 = LSB)
0,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15

AF=TSTBIT 5 of AR:
IF NE JUMP SET;
/* JUMP TO SET IF BIT IS SET */

Definitions of Operations

TSTBIT is an AND operation with a 1 in the selected bit
SETBIT is an OR operation with a 1 in the selected bit
CLRBIT is an AND operation with a 0 in the selected bit
TGLBIT is an XOR operation with a 1 in the selected bit

Examples:

~16-

ALU PASS Operations

The ALU PASS operation on the ADSP-217x supports a new
list of constants in addition to yops. The instruction source code
is specified as follows:

Syntax: [IF condition] | AR = pass ‘ yop
AF

value
Permissible vops and values

AYO0, AY1,AF,0,1,2,3,4,5,7,8,9, 15, 1o, 17, 31, 32, 33,
63, 64, 65, 127, 128, 129, 255, 256, 257,511, 512, 513, 1023,
1024, 1025, 2047, 2048, 2049, 4095, 4096, 4097, 8191, 8192,
8103, 16383, 16384, 16385, 32766, 32767, -1, -2, -3, -4, -5,
-6, -8, -9, -10,-16, - 17, -18, -32, -33, -34, -64, -65, -66,
-128, -129, -130, -256, - 257, -258, 512, -513, -514, -1024,
-1025, -1026, -2048, -2049, -2050, -4096, -4097, —4098,
-8192, -8193, -8194, -16384, -16385, -163806, -32767,
-32768

Permissible Conditions
EQ, NE, GT, GE, LT, LE, NEG, POS, AV, NOT AV, AC,
NOT AC, MV, NOT MV, NOT CE

IF GE AR = PASS AY0;
IF EQ AF = PASS -1025;

Description: Test the optional condition and, if true, pass the
source operand unmodified through the ALU
block and store in the destination location. If the
condition is not true, perform a no-operation.
Omitting the condition performs the pass uncon-
ditionally. The source operand is contained in
the data registers specified in the instruction or
optional value.

Example:

The PASS instruction performs the transfer to
the AR register and affects the status flag; this in-
struction is different from a register move opera-
tion which does not affect any status flags. PASS
0 is one method of clearing AR. PASS 0 can also
be combined in a multifunction instruction in
conjunction with memory reads and writes to
clear AR.

The ALU status flags (in the ASTAT register)
are not defined for the execution of this instruc-
tion when using the constant values other than 0,
1, and -1.

MAC Operations

The ADSP-217x has a modified MAC which allows additional
“type 9” instructions. The conditional ALU/MAC instruction
has been modified to allow the X operand to be used as the Y
operand as well. This allows a single cycle X?, and also Y X"
operations.

Note:

The new MAC instructions allow the use of any xop as both the
X and Y operands. The instructions source code is specified as
follows:

Syntax: [[F condition] | MR | = \ [MR +] l xop * vop | (UU);
MF [MR -] (SS);
(RND);

Permissible xops
AR, MR0O, MR1, MR2, MX0, MX1, SR0, SR1
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Permissible Conditions
EQ, NE, GT, GE, LT, LE, NEG, POS, AV, NOT AV, AC,
NOT AC, MV, NOT MV, NOT CE

IF LT MR=MR+ SRO*SRO (8S),

Both X operators must be the same register.

Example:
Note:

Biased Rounding

A new mode has been added to allow biased rounding in addi-
tion to the normal unbiased rounding. When the BIASRMND bit
is set to 0, the normal unbiased rounding operations occur.
When the BIASRND bit is set to 1, biased rounding occurs in-
stead of the normal unbiased rounding. When operating in bi-
ased rounding mode all rounding operations with MRO s¢t to
0x8000 will round up, rather than only rounding odd MF [ val-
ues up. For example:

MR value before RND  biased RND result unbiased RN]) result

00-0000-8000 00-0001-8000 00-0000-800(
00-0001-8000 00-0002-8000 00-0002-800¢
00-0000-8001 00-0001-8001 00-0001-8001
00-0001-8001 00-0002-8001 00-0002-8001
00-0000-7FFF 00-0000-7FFF 00-0000-7FF I

00-0001-7FFF 00-0001-7FFF 00-0001-7FF I

‘This mode only has an effect when the MRO register contains
0x8000, all other rounding operation work normally. Thi. mode
was added to allow more efficient implementation of bit <peci-
fied algorithms which specify biased rounding such as th¢ GSM
speech compression routines. Unbiased rounding is prefe red
for most algorithms.

Note: BIASRND bit is Bit 12 of the SPORT0 Autobuff r
Control register.

REV. 0

Example Code

The following example is a code fragment that performs the
filter tap update for an adaptive (least-mean-squared algorithm)
filter. Notice that the computations in the instructions are
written like algebraic equations.

MF=MX0*MY [ (RND), MX0=DM (12,M1); /* MF=error*beta */
MR=MX0*MF (RND), AYO=PM (16.MS);
DO adapt UNTIL CE;
AR=MRI + AY0, MX0=DM (I2,M1), AYO=PM (I6,M7);
adapt: PM(I6,M6) =AR, MR=MX0*MF (RND);
MODIFY (12, M3); * Point 1o oldest data */
MODIFY (6, M7); * Point to start of data */

Interrupt Enable

The ADSP-217x supports an iriterrupt enable instruction. Inter-
rupts are enabled by default at reset. The instruction source
code is specified as follows:

ENA INTS;

Description: Executing the ENA INTS instruction allows all
unmasked interrupts te be serviced again.

Syntax:

Interrupt Disable
The ADSP-217x supports an interrupt disable instruction.The
instruction source code is specified as follows:

DIS INTS;

Description: Reset enables interrupt servicing. Executing the
DIS INTS instruction causes all interrupts to be
masked without changing the contents of the
IMASK register. Disabling interrupts does not
affect the autobuffer circuitry, which will operate
normally whether or not interrupts are enabled.
The disable interrupt instruction masks all user
interrupts including the powerdown interrupt.

Syntax:

—17-
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ADSP-2171/ADSP-2172—-SPECIFICATIONS
RECOMMENDED OPERATING CONDITIONS

K Grade [ B Grade
Parameter Min Max Min Max Unit
Vpp Supply Voltage 1.5 55 4.5 3.5 \"
Tanin Ambient Operating Temperature 0 +70 -40 +85 ‘C
ELECTRICAL CHARACTERISTICS
K/B Grades
Parameter Test Conditions Min Max Unit
Vin Hi-Level Input Voltage' * @ Vi = max 2.0 \Y
Vin Hi-Level CLKIN Voltage i Vi, = max 2.2 A%
Vin Hi-Level RESET Voltage i« Vi = max 2.2 A%
Vi Lo-Level Input Voltage' ’ «@ Vi = min 0.8 \Y
Vou Hi-lLevel Output Voltage! 7 @ V1, = min
Iop = -0.5 mA 2.4 \Y%
Wl \rr| w = min
IOH = - 100 mA® VDI) -0.3 \Y
Vo Lo-Level Output Voltage! 7 « Vi = min
[ = 2 mA 0.4 \Y
Ly Hi-Leve. Input Current ‘@ Vi = max
‘ V]f\' = V[)I) max 10 },lA
Iy Lo-Level Input Current” ‘ a V) = max
Vet 0V 10 LA
lozu Tristate Leakage Current’ <« Vi = max,
VI\' -- \«’VD[) I'Ilf:lX8 10 MA
Loz Tristate Leakage Current’ «w Vyp = max,
Vin 2 0 V* 10 HA
Inn Supply Current (Idle)™ " «@ Viyy = max 18 mA
IS Supply Current (Dynamic)'" « Vi3 = max
teg = 30 ns'! 75 mA
Ibp Supply Current (Powerdown)!'" Lowest Power Mode'” 100 HA
of Input Pin Capacitance™ ™" w Vi =25V,
fin = 1.0 MHz,
T:\f\l ;= 25°C 8 pF
Co Output Pin Capacitance™ ™1™ w Vi, = 2.5V,
‘ f[x = 1.0 A&HZ,
‘ T:\M y = 25°C 8 pF

NOTES

'Bidirectional pins: D0-D23, RFSO, RES1, SCLKO. SCLK1. TFS0, TFS1, HDO-HD15/HADO-HAD15.

[nput vnly pins: RESET. IRQZ, BR, MMAP, DR0, DR1, HSEL, HSIZE, BMODE, HMDO, HMD1, HRD/HWR, HWR/HDS, PWD, HA2/ALE, HAL-0.

‘Input only pins: CLKIN, RESET, IRQ2, BR, MMAP, DR0. DRI, HSEL, HSIZE, BMODE, HMD0, HMD1, HRIYHWR, HWR/HDS, PWD, HA2/ALE, HA1-0.
"Output pins: BG, PMS, DMS, BMS, RD, WR, PWDACK, A0-A13, DT0, 1¥}'l, CLKOUT, HACK, FL2-0, BGH.

*Although specified for TTL outputs, all ADSP-217 1'ADSP-2172 cutputs are CMOS-compatble and will drive 1o Vjyy and GND. assuming no dc loads.
*Guarznteed but not tested.

“Three-statable pins: A0-A13, DO-D23, PMS, DMS, BMS, RD, WR, DT0, D1, SCLK0, SCLK1, TFS0, TFS1, RFS0, RSF1, HDO-HD 15/HAD0-HADI5.
0V on BR, CLKIN Active (to force three-state condition).

“Idle refers to ADSP-217 IFADSP-2177 state of operation during exccution of IDLE instruction. Deasserted pins are driven to cither V y, or GND. Current reflects
device operation with CLKOUT disabled.
"Current reflects device operating with no output loads.

Wi = 0.4 Vand 2.4 V. For typical figures for supply currents, refer to “Powcr Dissipation™ section.
“See Chapter 9, of the ADSP-2i 00 Fanuly User's Monead tor derails.

‘Applics to TQFP and PQFP package 1ypes.

*Qutput pin capacitance i~ the capacitive load for any three-state output pin

Specifications subject 1o change withow natice.
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ADSP-2171/ADSP-2172

ABSOLUTE MAXIMUM RATINGS"

Supply Voltage . ... ...... ... ... ... ... ~03Viw+7V
Input Voltage ~0.3VtoVpp +0.3V
Qutput Voltage Swing . ............. -0.3VtoVpp +0.3V
Operating Temperature Range (Ambient) . ...-40°C to +85°C
Storage Temperature Range .. ........... -65°C to +150°C
Lead Temperature (5 sec) TQFP +180°C
Lead Temperature (5sec) PQFP .. ... ... ... ...... +280°C
"Stresses above those listed under “Absolute Maximum Ratings”™ ma. cause
permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or uny other conditions above those indicatcd in the
operational sections of this specification is not implied. Exposure to ibsolute
maximum rating conditions for extended periods may affect device relial ility.

ESD SENSITIVITY

The ADSP-217x is an ESD (electrostatic discharge) sensitive device. Electrostatic charges readily
accumulate on the human body and equipment and can discharge without detection. Permanent
damage may occur to devices subjected to high energy electrostatic discharges.

The ADSP-217x features proprietary ESD protection circuitry to dissipate high energy discharges
(Human Body Model). Per method 3015 of MIL-STD-88 3, the ADSP-217x has been classified as

a Class 1 device.

Proper ESD precautions are recommended to avoid perforrmance degradation or loss of function-

ality. Unused devices must be stored in conductive foam or shunts, and the foam should be

discharged to the destination before devices are removed.

ADSP-2171/ADSP-2172 TIMING PARAMETERS
ADSP-2171/ADSP-2172

MEMORY REQUIREMENTS
This chart links common memory device specification names
and ADSP-2171. ADSP-2172 timing parameters for your

GENERAL NOTES

Use the exact timing information given. Do not attempt to de-
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, vou 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; it is dependent on
the internal design. Timing requirements applv to signals that
are controlled outside the processor, such as the data input for a
read operation.

Timing requirements guarantee that the processor operates cor-
rectly with another device. Switching characteristics tell you
what the device will do under a given circumstance. Also, use
the switching characteristics to ensure any timing requireiment
of a device connected to the processor (such as memory) i
satisfied.

REV. 0
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£SD SENSITIVE DEVICE

convenience.
Common
Parameter Memory Device
Name Function Specification Name
tasw A0-A13, DMS, PMS Address Setup to
Setup before WR Low Write Start
taw A0-A13, DMS, PMS Setup Address Setup
before WR Deasserted to Write End
twRaA A0-A13, DMS, PMS Address Hold Time
Hold atter WR Deasserted
tow Data Sctup befor'g;WTR High | Data Setup Time
tpH Data Hold after W',R—High Data Hold Time
tROD RD Low to Data Valid OE to Data Valid
tan A0-Al13, DMS, PMS, Address Access Time

BMS to Data Valid
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ADSP-2171/ADSP-2172

Parameter Min Max Unit

Clock Signals

tew is defined as 0.5 texy, The ADSP-2171/ADSP-2172 uses an
input clock with a frequency equal to half the instruction rate; a
clock ¢which is equivalent to 60 ns) yields a 30 ns processor cycle
16.67 MHz input (equivalent to 33 MHz). 1k values within the
range of 0.5 tcgg period should be substituted for all relevant
timing parameters to obtain specification value.

Example: tegy = 0.5tgx - 7ns = 0.5 (30 ns; — 7 ns = 8§ ns.

Timing Requirement:

toxr CLKIN Period 60 150 ns
teKIL CLKIN Width Low 20 ns
IeKIH CLKIN Width ngh 20 ns

Switching Characteristic:

TekL CLKOUT Width Low 0.5tox-7 ns
TeKH CLKOUT Width High 0.5tk -7 ns
LcKOH CLKIN High to CLKOUT High 0 20 ns

Control Signals

Timing Requirement:
Irsp RESET Width Low SICK] ns

NOTE
'Applies after power-up sequence 1s complete. Internal phase lock loop requires no more than 2000 CLKIN cycles assuming stable CLKIN (not including crystal
oscillator start-up time).

A

cKt

CLKIN _\\ // \K

CLKOUT

Figure 8. Clock Signals
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ADSP-2171/ADSP-2172

Parameter Min Max Unit
Interrupts and Flags

Timing Requirement:

Iirs IRQx or FI Setup before CLKOUT Low" 23 0.25tck + 15 ns
tirn IRQx or FI Hold after CLKOUT High! *? 0.251cx ns
Switching Characteristic:

troH Flag Output Hold after CLKOUT Low* 05tck - 7 ns
[rOD Flag Output Delay from CLKOUT Low' 0.5tk + 5 ns
NOTES

'"1f IRQx and FI inputs meet ty.g and 1.4 setup’hold requirements, they w1l be recognized during the current clock cycle; otherwise the signals will be recognized on
the following cycle. (Refer to “Interrupt Controller Operation”™ in the Pragram Control chapter of the User’s Minual for further information on interrupt servicing.)
“Edge-sensitive interrupts require pulse widths greater than 10 ns; level-sensitive interrupts must be held low until serviced.

IRQx = IRQO, TRQT, and IRQ2.
'Flag Qutput = FLO, FL1, FL2, and FO.

REV. 0

_ by >
CLKOUT —r \
SR Ne——
“ Yeon ——9
FLAG ’
QUTPUTS K.
[ ey
IRQx
Fl
tes —

Figure 8. Interrupts and Flags
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ADSP-2171/ADSP-2172

Parameter Min Max Unit
Bus Request/Grant
Timing Requirement:
tey BR Hold after CLKOUT High!' 0.25t0x + 2 ns
TRy BR Setup before CLKOUT Low! 0.25tcx + 17 ns
Switching Characteristic:
sp CLKOUT High to DMS, PMS, BMS. 0.25tcKk + 16 ns

RD, WR Disable
tsom DMS, PMS, BMS, RD, WR |

Disable to BG Low : 0 ns
tsi: BG High to DMS, PMS, BMS,

RD, WR Enable | 0 ns
tsec DMS, PMS, BMS, RD, WR

Enable to CLKOUT High : 0.25t:x - 7 ns
1SDBH DMS, PMS, BMS, RD, WR ,

Disable to BGH Low~ ; 0 ns
[T BGH High to DMS, PMS, BMS, |

RD, WR Enable” \ 0 ns
NOTES

on the following cvcle. Refer to the ADSP-2100 Fawuly User's Manial for BR/BG cvcle relationships.
"BGH is asserted when the bus is granted and the processor requires contrel of the bus to continue.

!BH

X

CLKOUT ‘—\_5
PMS, DMS
8ms, A N £
WR tsp [
BG tspe j‘ Ige /[ﬁ
b t
- —| Isg
BGH tsoBk Cc
s
[~ & —

Figure 10. Bus Request-Bus Grant
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ADSP-2171/ADSP-2172

Parameter Min Max Unit
Memory Read

Timing Requirement:

(RDD RD Low to Data Valid 05tk -9 +w ns
Laa A0-A13, PMS, DMS, BMS to Data Valid 0.75tck - 105 +w ns
tRPH Data Hold from RD High 0 ns
Switching Characteristic:

trp RD Pulse Width 0.5tk -5 +w ns
tCRD CLKOUT High to RD Low L 0.25t¢ck -5 0.25tck + 7 ns
TASR A0--A13, PMS, DMS, BMS Setup befors RD Low 0.25tcg -6 ns
RPA A0-A13, PMS, DMS, BMS Hold after RD Deasserted | 0.25t¢ - 3 ns
1RWR RD High to RD or WR Low 0.5tck - 5 ns

WO walt states Xt .

CLKOUT \ / \
' 3
AG-A13 O{ §<>——
X .
DMS, PMS i 3
BMS 7
troa
o e
RD \
- thgn > i
- - tepp — < tep > le—— tagg ——»
T
0 XXX] KY?Y?
A
[ trpp ™ R tron
— taa
WR N\

REV. 0

Figure 11. Memory Read
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ADSP-2171/ADSP-2172

Parameter Min Max Unit
Memory Write

Switching Characteristic:

tow Data Setup befo@ High 05tex—T+w ns
1oH Data Hold after WR High 0.25tck ~ 2 ns
twp WR Pulse Width 051k -5+w ns
twDE WR Low to Data Enabled o 0 ns
Tasw A0-A13, DMS, PMS Setup before WR Low 0.25tcxk— 6 ns
1pDR Data Disable before WR or RD Low 0.25tcx - 7 ns
lowr CLKOUT High to WR Low _ 0.25tck—5 025tk + 7 ns
Taw A0-A13, DMS, PMS, Setup before WR Deasserted 0.75tck—9 +w ns
twrA A0-A13, DMS, PMS Hold after WR Deasserted 0.25tck - 3 ns
tywwR WR High to RD or WR Low 0.5tck — 5 ns

W = walt states X log.

CLKOUT /]

AO0-A13 <x

BWiS, PVS ><>(

[ tagw PrE——typ — @ “ twwr >
[ - —— g —
-t - Lt toy | ety
Ve i X
D X
\,x‘ 7
- | [ ly, —
twoe
RD

Figure 12 Memory Write
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ADSP-2171/ADSP-2172

Parameter Min Max Unit
Serial Ports
Timing Requirement:
tscx SCLK Period 50 ns
tscs DR/TFS/RFS Setup before SCLK Low 4 ns
tscu DR/TFS/RES Hold after SCLK Low 7 ns
tscp SCLK;y Width 20 ns
Switching Characteristic:
tce CLKOUT ngh to SCLK T 0.25t¢k 0.25tcx + 10 ns
tscpE SCLK High to DT Enable 0 ns
tscov SCLK High to DT Valid 15 ns
try TFS/RFSyt Hold after SCLK High 0 ns
trD TFS/RFSo+ Delay from SCLK High 15 ns
tsCDH DT Hold after SCLK High 0 ns
tTpE TFS(Alt) to DT Enable 0 ns
oV TES(Alt) to DT Valid 15 ns
tsCoD SCLK High to DT Disable 15 ns
trRDV RFS (Multichannel, Frame Delay Zero) to DT Valid 15 ns
CLKOUT /
_/ tcc_> tee — tsck —
B
SCLK —’./ AN -t —>
|:sci A‘scn; “tscp —— ]
DR )
RFS
TFs:: >¢ ;><
tap [— -
tan [4—
RFSoyr E
TFSour 7 tscon
tscov |a— —» T
t < - tscon —»
'SCDE
p "4
oT \:><(
tTDE
trov =
TFS
ALTERNATE
FRAME MODE
tagy P
RFS
MULTICHANNEL MODE,
FRAME DELAY 0
(MFD = 0)
Figure 13. Serial Ports
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ADSP-2171/ADSP-2172

Parameter Min Max Unit
Host Interface Port

Separate Data and Address (HMD1 = 0)

Read Strobe and Write Strobe (HMDO = Q)

Timing Requirement:

thsv HA2-0 Setup before Start of Write or Read"* 5 ns
tHDSU Data Setup before End of Write® 5 ns
THWDH Data Hold after End of Write’ 3 ns
tyn HA2-0 Hold after End of Write or Read>* 3 ns
tHRWP Read or Write Pulse Width’ 20 ns
Switching Characteristic:

s HE HACK Low after Start of Write or Read"? 0 15 ns
tHKH HACK Hold after End of Write or Read®* 0 15 ns
THDE Data Enabled after Start of Read? 0 ns
tupD Data Valid after Start of Read” 18 ns
tHRDH Data Hold after End of Read? 0 ns
tHRDD Data Disabled after End of Read? 7 ns
NOTES

'Start of Write :E@ Low and_}?EL Low.
“Start of Read = HRD Low and HSEL Laow.

‘End of Write = HWR High or HSEL High.

‘End of Read = HRD High ur HSEL High.

Read Pulse Width = HRD Low and HSEL Low, Write Pulse Width = HWR Lo'v and HSEL Low.

b
wes RN
J— R S ——
HSEL \ | 1
Host Write Cycle tusy [
FWR \ Tt
HACK \ L
bk }<_ B ™
N VVWVAAAAVNMAANANAN/
HD15-0 XXXXMM DATA AR
> - tHWDH
— by — ™

HA2-0 ADDRES

SR 14101

Host Read Cycle

— |-I— tisuk

— 'HKH L

>

b N
DATA )<: >

"4
HD15- ——MmM8m—————
type r4—

t

-

HOD

tMF!DN

tHRDD

A A
\

\J

Figure 14. Host Interface Port (HMD1 = 0, HMDO = 0)
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Parameter Min Max Unit
Host Interface Port

Separate Data and Address (HMD1 = 0)

Read Strobe and Write Strobe (HMDO = 1)

Timing Requiremenr:

tusu HA2-0, HRW Setup before Start of Write or Read' 5 ns
tHDSU Data Setup before End of Write® 5 ns
1HWDH Data Hold after End of Write’ 3 ns
HH HA2-0, HRW Hold after End of Write or Read® 3 ns
tHRWP Read or Write Pulse Width’ 20 ns
Switching Characteristic:

tHSHK EE\CK Low after Start of Write or Read- 0 15 ns
tHKH HACK Hold after End of Write or Read? 0 15 ns
type Data Enabled after Start of Read’ 0 ns
t4DD Data Valid after Start of Read! 18 ns
tHRDH Data Hold after End of Read?® 0 ns
HRDD Data Disabled after End of Read” 7 ns
NOTES

'Start of Write or Read :‘HDS' 1.ow and ES:I:I; Low.
“End of Write or Read = HDS I;l@and HSEL. High.
‘Read or Write Pulse Width = HDS Low and HSEL Low.

Host Write Cycle HRW

'
e T
N

ADDRESS

OO0

HSEL

———\1—— bigwe ————»

¥

> Loy |-

n
ral

HDS

HACK 5‘(

> I“ thshk

DATA

—
tHDSU

meo Y04 XA,
HSEL —_—\:‘— Yiawe ——
— tHSU —
Host Read Cycle HRW ] LL
ADS \ ¥t
HACK T\ 1:
R ':tHSHK > tHKH
4 p
HD15-0 i DATA )(#
Yioe [4— tyron | >
too | - troo -

REV. 0

Figure 15. Host Interface Port (HMD1 = 0, HMDO = 1)
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Parameter Min Max Unit
Host Interface Port

Multiplexed Data and Address (HMD1 = 1)

Read Strobe and Write Strobe (HMDO = 0)

Timing Requirement:

THALDP ALE Pulse Width 10 ns
tHASU HADI15-0 Address Setup, before ALE Low 5 ns
tHAH HAD 15--0 Address Hold after ALE Low ns
tHALS Start of Write or Read after ALE Low! ? 10 ns
tHDSU HAD 15--0 Data Setup before End of Write’ 5 ns
tHWDH HAD 15-0 Data Hold after End of Write’ 3 ns
tHRW'T Read or Write Pulse Width® 20 ns
Switching Characteristic:

THSHEK HACK Low after Start of Write or Read' 2 0 15 ns
tHKH HACK Hold after End of Write or Read™* 0 15 ns
tHDE HADI15--0 Data Enabled after Start of Read” 0 ns
UDD HADI15 -0 Data Valid after Start of Read” 18 ns
tHRDH HAD15 -0 Data Hold after End of Read 0 ns
UHRDD HADI15--0 Data Disabled after End of Read® 7 ns
NOTES

'Start of Write = HWR Low and HSEL Low.
*Start of Read = HRD Low and HSEL Low.
’End of Write = HWR High or HSEL High.
'End of Read = HRD High or HSEL High.

SRead Pulse Width = HRD Low and HSEL Low, Wnte Pulse Width = HWR Low and HSEL Low.
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Figure 16. Host Interfac
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Parameter Min Max Unit
Host Interface Port

Multiplexed Data and Address (HMD1 = 1)

Read Strobe and Write Strobe (HMDO0 = 1)

Timing Requirement:

THALP ALE Pulse Width 10 ns
THASL HAD15-0 Address Setup before ALE l.ow 5 ns
THAH HAD15-0 Address Hold after ALE Low 2 ns
LHALS Start of Write or Read after ALE Low' 10 ns
1HSU HRW Setup before Start of Write or Read! 5 ns
tHDSU HAD15-0 Data Setup before End of W'rite® 5 ns
lHWDH HADI15-0 Data Hold after End of Write? 3 ns
THH HRW Hold after End of Write or Read 3 ns
LHRWP Read or Write Pulse Width' 20 ns
Switching Characteristic:

LHSHK EIACK Low after Start of Write or Read! 0 15 ns
THKH HACK Hold after End of Write or Read® 0 15 ns
HDE HADI15-0 Data Enabled after Start of Read' 0 ns
THDD HAD15-0 Data Valid after Start of Reud’ 18 ns
THRDH HAD15-0 Data Hold after End of Read” 0 ns
IHRDD HAD15-0 Data Disabled after End of Read’ 7 ns
NOTES

Start of Write or Read = HDS Low and HSEL Low.
‘End of Write or Read = HDS High and HSEL High.
‘Read or Write Pulse Width = HDS Low and HSEL Low.
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Figure 17. Host Interface Port (HMD1 =1, HMDO = 1)
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ADSP-2171/ADSP-2172

ENVIRONMENTAL CONDITIONS
Ambient Temperature Rating:

Taa: = Tease - (PD x 84)

Tase = Case Temperature in °C

PD = Power Dissipation in W

0.2 = Thermal Resistance (Case-to-Ambient)
61, = Thermal Resistance (Junction-to-Ambient)
9}(; = Thermal Resistance (Junction-to-Case)

Package Bja Y Bca
TQFIP 50°CAW 2°C/W 48°C
PQFI 41°C/W 10"C/W 31°CNK

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

() x IYI)I): X f
( = 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 calculared as
follows

Assumptions:

* External data memory is accessed every cvcle with 50% of the
address pins switching.

* External data memory writes occur every other cvcle with
50", of the data pins switching.

* Each address and data pin has a 10 pF total load at the pin.

® The application operates at Viypy = 3.0 V and 1 = 30 ns.

Total Power Dissipution = Py + (C 3 1y > £
Py = internal power dissipation from Power vs. Frequency
graph (Figure 18).

(C x Vi x f) is calculated for cach output:

# of
Pins | < C > Voo | < f
Address. DMS 8 <109F | 5V | «33.3MHz = 066 mW
Data Output, WR | 9 X 109F | x5°V | < 16.67MHz = 375 mW&
RD 1 100K | » 57V | % 16,67 MHz = 4.2 mW
CLKOUT 1 <109 [ x5V | x323MHz = 83 mW
116.6 mW

Total power dissipation for this cxample is Py + 116.6 mW.
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VALID FOR ALL TEMPERATURE GRADES.

" POWER REFLECTS DEVICE OPERATING WITH NO OUTPUT LOADS.

2 IDLE REFERS TO ADSP-2171 STATE OF OPERATION DURING
EXECUTION OF IDLE INSTRUCTION. DEASSERTED PINS ARE
DRIVEN TO EITHER Vp; OR GND. POWER REFLECTS DEVICE
OPERATING WITH CLKOUT DISABLED.

3TYPICAL POWER DISSIPATION AT 5.0V Vpp DURING EXECUTION
OF IDLE N INSTRUCTION (CLOCK FREQUENCY REDUCTION).
POWER REFLECTS DEVICE OPERATING WITH CLKOUT DISABLED.

Figure 18. Power vs. Frequency
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ADSP-2171/ADSP-2172

CAPACITIVE LOADING
Figures 19 and 20 show the capacitive loading characteristics of
the ADSP-2171/ADSP-2172.

28

24

20 7

V., =4.5V

16

i} S

RISE TIME (0.4V - 2.4V) - ns

25 50 75 100 125 150
CL - pF

Figure 19. Typical Output Rise Time vs. Load Capacitance,
C, (at Maximum Ambient Operating Temperature)

B 7]
//
. /
M L/
.2 / o

/

= // N
25 50 75 100 125 150
CL - pF

NOMINAL

VALID OUTPUT DELAY OR HOLD - ns

Figure 20. Typical Dutput Valid Delay or Hold vs. Load
Capacitance, C; (at Maximum Ambient Operating
Temperature)

TEST CONDITIONS

Output Disable Time

Qutput pins are considered to be disabled when they have
stopped driving and started a transition from the measured out-
put high or low voltage to a high impedance state. The ourput
disable time (t1y5) is the difference of typasernn and tpecay, as
shown in the Qutput Enable/Disable diagram. The time is the
interval from when a refercnce signal reaches a high or low volt-
age level to when the output voltages have changed by 0.5 V
from the measured output high or low voltage. The decay time,

REV. 0

tpecays 18 dependent on the capacitative load, C;, and the cur-
rent load, 17, on the output pin. It can be approximated by the
following equation:

C; 0517

IpEcay = T
]

from which
Iprs = Lagpasurep ~ Iprcay

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

3.0v
INPUT 1.5V
0.0v
2.0V
OUTPUT 1.5V
0.3V

Figure 21. Voltage Reference Levels for AC Measure-
ments (Except Output Enable/Disable)

Output Enable Time

Output pins are considered to be enabled when that have made
a transition from a high-impedance state to when they start driv-
ing. The output cnable time (tgna) is the interval from when a
reference signal reaches a high or low voltage level to when a
reference signal reaches a high or low voltage level to when the
output has reached & specified high or low trip point, as shown
in the Output Enable/Disable diagram. If multiple pins (such as
the data bus) are enabled, the measurement value is that of the
first pin to start driving.

REFERENCE <
SIGNAL \

tMEI\SURED
- tena
Vou | tois Von
(MEASURED) [ (MEASURED)
Von (MEASURED) - 0.5V 2.0v
OUTPUT
VoL (MEASURED) +0.5V 1.0V
VoL Voo
(MEASURED) » “~ toecay (MEASURED)
OUTPUT STOPS OUTPUT STARTS
DRIVING DRIVING

HIGH-IMPEDANCE STATE. TEST CONDITIONS CAUSE
THIS VOLTAGE LEVEL TO BE APPROXIMATELY 1.5V.

Figure 22. Output Enable/Disable

oL
TO
OUTPUT O— +1.5V
PIN
50pF T
IW

Figure 23. Equivalent Device Loading for AC Measure-
ments (Including All Fixtures)
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ADSP-2173-SPECIFICATIONS
RECOMMENDED OPERATING CONDITIONS

K Grade B Grade
Parameter Min Max Min Max Unit
Vpp Supply Voltage 3.0 3.6 3.0 3.6 \%
Tams Ambient Operating Temperature 0 +70 -40 +85 °C
ELECTRICAL CHARACTERISTICS
K/B Grades

Parameter Test Conditions Min Max Unit
Vig Hi-Level Input Voltage' - & Vp:y = max 2.0 \%
Vi Hi-Level CLKIN Voltage w Vp = max 2.0 \Y
Vi Hi-Level RESET Voltage @ Vp,, = max 2.2 \%
Vio Lo-Level Input Voltage'’ « Vpi = min 0.4 \%
Vou Hi-Level Qutput Voltage *° (w Vpp = min

Iou = 0.5 mA 2.4 %

@ V[)]) = min

IQH = -100 mA?® VDD -0.3 A%
VoL Lo-Level Qutput Voltage" *° (@ Vpp = min

IOL =2 mA 0.4 A%
Iy Hi-Level Input Current’ @ Vp:y = max

V[N = \/DD max 10 HA
T Lo-Level Input Current’ (@ Vp ) = max

Vin= 0V 10 HA
Loz Tristate Leakage Current’ (. Vpy = max,

Vin = Vpp max® 10 LA
Loz Tristate Leakage Current’ @ Vpy = max,

VIN =0 \78 10 HA
Inp Supply Current (Idle)® " (@ Vpp = max mA
Inp Supply Current (Dynamic)'" @ Vpp = max

tex = 30 ns"! 27 mA
Inp Supply Current (Powerdown)!° Lowest Power Mode!? 100 HA
G Input Pin Capacitance>*!? @ Vi, =25V,

fix = 1.0 MHz,

TAMB = 25°C 8 pF
Co Output Pin Capacitance™ "'+ 14 w Vp =25V,

: fIN =1.0 MHZ,
ij 'I‘AMB = 25°C 8 pF

NOTES

‘Bidirectional pins: D0-D23, RFS0, RFS1, SCLK0, SCLK1, TFSO, TFS1, HO-HD15/HADO-HAD]5. o
“Inpur only pins: RESET, IRQ2, BR, MMAP, DRO, DRI, HSEL, HSIZE, BMODE, HMD0, HMD 1, HRD/HWR, HWR/HDS, PWD, HA2/ALE, HA1-0.
‘Input only pins: CLKIN, RESET, IRQ2, BR, MMAP, DR0, DRI, HSEL, HSIZE, BMODE, HMDO, HMD1, HRD/HWR, HWR'HDS, PWD, HA2ALE, HA1-0.

*Altheugh specified for TTL outputs, all ADSP-2173 outputs are CMOS-comy atible and will drive to V 5p and GND. assuming no dc loads.
‘Guaranteed but not tested.

“Three-statable pins: A0-A13, D0-D23, PMS, DMS. BMS, RD, WR, DT0, D I'l, SCLKO0, SCLK1, TFS0, TFS1, RFS0, RSF1, HD0-HD15:HAD0-HADI1S.
0 V on BR, CLKIN Active (to force three-state condition).
‘Idle refers to ADSP-2173 state of operation during cxecution of IDLE instruc ion. Deasserted pins are driven to either V ;,p or GND. Current reflects
device operation with CLKOUT disabied.

"Current reflects device operating with no output loads.

"'V = 0.4 Vand 2.4 V. For ypizal figures for supply currents, refer to “Powe Dissipation” section.

'“See Chapter 9, of the ADSP-2190 Family User’s Manual for details.

"Applies to TQFP and PQFP package tvpes.

"Output pin capacitance is the capacitve load for any three-state output pin.

Specifications subject to change without notice.
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ADSP-2173 TIMING PARAMETERS

GENERAL NOTES

Use the exact timing information given. Do not attempt to de-
rive parameters from the addition or subtraction of others.
While addition or subtraction would vield 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; it is dependent on
the internal design. Timing requirements apply to signals that
are controlled outside the processor, such as the data inpur for a
read operation.

Timing requirements guarantee that the processor operates cor-
rectly with another device. Switching characteristics tell you
what the device will do under a given circumstance. Also, use
the switching characteristics to ensure any timing requirement
of a device connected to the processor (such as memory) is
satisfied.

REV. 0

MEMORY REQUIREMENTS
This chart links common memory device specification names
and ADSP-2173 timing parameters for your convenience.

Common
Parameter Memory Device
Name Function Specification Name
tasw A0-A13, DMS, PMS Address Setup 10

Taw

twra

tpw
Ipy
tROD
taa

Setup before WR Low
A0-A13, DMS, PMS

before WR Deasserted
A0-A13, DMS, PMS

Hold after WR Deasserted
Data Setup before WR High
Data Hold after WR High
RD Low to Data Valid
A0-A13, DMS, PMS,

BMS to Data Valid

Write Start

Setup Address Setup
to Write End
Address Hold Time

Data Setup Time
Data Hold Time
OE to Data Valid
Address Access Time
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Parameter Min Max Unit
Clock Signals

tox is defined as 0.5 tegy The ADSP-2173 uses an input clock with

a frequency equal to half the instruction rate; a 10.0 MHz input

clock (which is equivalent to 100 ns) yields a 50 ns processor cycle

(equivalent to 20 MHz). t¢ i values within the range of 0.5 texg

period should be substituted for all relevant timing parameters

to abtain specification valuc.

Example: tcgy = 0.5tcx - 10ns = 0.5 (50 ns) - 10 ns = 15 ns.

Timing Requirement:

T Kl CLKIN Period 100 160 ns
ToRar. CLKIN Width Low 20 ns
TORIH CLKIN Width ngh 20 ns
Switching Characteristic:

KL CLKOUT Width Low 0.5tk — 10 ns
LCKH CLKOUT Width ngh 0.5tcx— 10 ns
LCROH CLKIN High to CLKOUT High 0 25 ns
Control Signals

Timing Requirement:

trsp RESET Width Low Stex! ns
NOTE

‘Applics after power-up sequence s complete. Internal phase lock loop requires no more than 2000 CLKIN cycles assuming stable CLKIN (not including crystal

oscitlator start-up time).

A

CKI

N

CLKIN

CKIH

—_——

™ 4

CLKOUT

Figure 24. Clock Signals

-34-

REV. 0



ADSP-2171/ADSP-2172/ADSP-21173

ADSP-2173

Parameter Min Max Unit
Interrupts and Flags

Timing Requirement:

tEs IRQx or FI Setup before CLKOUT Low'> >’ 0.25tck + 23 ns
tiFH IRQx or FI Hold after CLKOUT High" *° 0.25tck ns
Switching Characteristic:

trOH Flag Output Hold after CLKOUT Low* 0.5tck — 10 ns
trop Flag Output Delay from CLKOUT Luw? 0.5tk +5 ns
NOTES

'TIf IRQx and FI inputs meet t;;;5 and tjy setup/hold requirements, thev 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 User’s Manual for further information on interrupt servicing.)

*Edge-sensitive interrupts require pulse widths greater than 10 ns; leve -sensitive interrupts must be held low until serviced,

TRQx = IRQO, IRQ1, and IRQ2.
*Flag Qutput = FLO, FL1, FL2, and FO.

REV. 0
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Figure 25. Interrupts and Flags
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Parameter Min Max Unit

Bus Request/Grant

Timing Requirement:

B BR Hold after CLKOUT High' 0.25tck + 2 ns
tgs BR Setup before CLKOUT Low! 0.25tck + 22 ns
Switching Characteristic:
tsp CLKOUT High to DMS, PMS, BMS, 0.25tck + 16 ns

RD, WR Disable
tsDB DMS, PMS, BMS, RD, WR

Disable to BG Low 0 ns
tsg BG High to DMS, PMS, BMS,

RD, WR Enable 0 ns
tsEC DMS, PMS, BMS, RD, WR

Enable to CLKOUT High 0.25tck — 10 ns
tSDBH DMS, PMS, BMS, RD, WR

Disable to BGH Low? 0 ns
tSEH BGH High to DMS, PMS, BMS,

RD, WR Enable* 0 ns
NOTES

'BR is an asynchronous signal. If BR meets the setup hold requirements, it will be recognized during the current clock cycle; otherwise the signal will be recognized

on the following cycle. Refer to the ADSP-2100 Fumly User’s Muniiéd for BR/RG cycle relationships.
“BGH is asserted when the bus is granted and the processor requires control of “he bus to continue.

. N —_—

CLKOUT —X
4

PMS, DMS -
BMS, RD 29 /

X
WA tsp [ — toec

BG tspm £
[~ ’ —| top |-
BGH tspeH ce
)
» 4 — [ tgey

Figure 26. Bus Request-Bus Grant
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ADSP-2173

Parameter Min Max Unit
Memory Read

Timing Requirement:

1RDD RD Low to Data Valid 05tck—-15+w ns
taa A0-A13, PMS, DMS, BMS to Data Valid 0.75tck — 20.5 + w ns
tRDU Data Hold from RD High 0 ns
Switching Characteristic:

trp RD Pulse Width 0.5tk -5+ w ns
tcrRD CLLKOUT ngh to RD Low o 025tc]\ -5 0'25tCK + 10 ns
TASR A0-A13, PMS, DMS, BMS Setup before RD Low 0.25tck -7 ns
trRDA A0-A13, PMS, DMS, BMS Hold after RD Deasserted | 0.25tck - 3 ns
IRWR RD High to RD or WR Low 0.5tck -5 ns

W T wait states X ¢ k.

REV. 0
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Figure 27. Memory Read
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Parameter Min Max Unit
Memory Write

Switching Characteristic:

(pw Data Setup before WR High 05 tck—7+w ns
DK Data Hold after WR High 0.25tck — 2 ns
twp WR Pulse Width 0.5tck -5 +w ns
LwDE WR Low to Data Enabled L 0 ns
Lasw AO*AI’S, DMS, PMS_Sgtupb_eforc WR Low 0.25t(:[\' -7 ns
IDDR Data Disable before WR or RD Low 0.25tck - 7 ns
LowRr CLKOUT ngh to WR Low o 0.25{(:]\' -5 0.25 ek + 10 ns
taw A0-A13, DMS, PMS, Setup before WR Deasserted 0.75tcx - 115+ w ns
[WwRA A0-A13, DMS, PMS Hold after WR Deasserted 0.25tck - 3 ns
Twwk WR High to RD or WR Low 0.5tk - 5 ns

w = wait states X tok.

CLKOUT 7£ _\_/— \

4
AQ-A13 <><
K

4
OWIS, PNIS XA

[ —1— taw

<& tewn

[ gy P ——typ ——— —- twwr ——

—

D \,X X

-

twoe

« tDW »

Figure 28. Memory Write
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ADSP-2173

Parameter Min Max Unit
Serial Ports
Timing Requirement:
tscr SCLK Period 76.9 ns
tseis DR/TFES/RFS Setup betore SCLK Low 8 ns
tscH DR/TFS/RFS Hold after SCLK Low 10 ns
tscp SCIJKIN Width 28 ns
Switching Characternistic:
Lee CLKOUT ngh tw SCLI(()[)']‘ O.ZSICK 0.251;(:]( + 15 ns
ISCDE SCLK High to DT Enable 0 ns
[scpv SCLK ngh to DT Valid 20 ns
tru TFS/RFSOUT Hold after SCLLK ngh 0 ns
(RD TFS/RESgyt Delay from SCLK High 20 ns
lscDH DT Hold after SCLK ngh 0 ns
t1pg TEFS(Alt) to DT Enable 0 ns
trpy TES(Al) to DT Valid 19 ns
sepD SCLK ngh to DT Disable 25 ns
trpv RFS (Multichannel, Frame Delay Zero) to DT Valid 20 ns
CLKOUT 7‘ ;\___/ tee o
e J scK
d -
SCLK \
- o tscp jﬁt
tscs | tsew tocp
DR —
RFS
TFS:: /><t i><
tap [4—>
tan [—>
RFSqyr
TFSour ; tscop
a———
tscov [—- -]
¢ - tscon —
“SCDE
ot x:>< ,
trpe [e—»
toy fa——
TFS y
ALTE
A
tagy
RFS I‘ i
MULTICHANNEL MODE, X
FRAME DELAY 0
(MFD = 0)
Figure 29. Serial Ports
REV. 0 -39-




ADSP-2171/ADSP-2172/ADSP-21173

ADSP-2173

Parameter Min Max Unit
Host Interface Port

Separate Data and Address (HMDI1 = 0)

Read Strobe and Write Strobe (HMDO0 = 0)

Timing Requirement:

tHSU HA2-0 Setup before Start of Write or Read!:? 8 ns
tHDSU Data Setup before End of Write? 8 ns
HWDH Data Hold after End of \X/I‘i[&3 3 ns
tin HA2-0 Hold after End of Write or Read * 3 ns
THRWP Read or Write Pulse Width’ 30 ns
Switching Characteristic:

tHSHK HACK Low after Start of Write or Read':> 0 20 ns
THKH HACK Hold after End of Write or Read® * 0 20 ns
tHDE Data Enabled after Start of Read? 0 ns
tioD Data Valid after Start of Read? 23 ns
tHRDH Data Hold after End of Read* 0 ns
tHRDD Data Disabled after End of Read? 15 ns
NOTES

'Start of Write = HWR Low and HSEL lLow.
*Start of Read = HRD Low and HSEL Low.
*End of Write = HWR High or HSEL High.
‘End of Read = HRD High or HSEL High.
Read Pulse Width = HRD Low and HSEL Low, Write Pulse Width = HWR Low and HSEL Low.

Host Write Cycle

Host Read Cycle

HA2-0

ADDRESS

R

AKX

HSEL

)

m‘
K.
—»

tHSU

HWR \

!

X SAXRUMAXAXOXAXK

HWDH

A

HACK
P sy [
—] - ¢t
thnsu »
p
HA2-0 ADDRESS §
- e t, e ——]
HSEL { t
tisu [
HRD \ tan
)
HACK v 1
= }" L L
X
HD15-0 — DATA
tpe [ tron [* >
too [ > turoo >

Figure 30. Host Interface Port (HMD1 = 0, HMDQ = 0}
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ADSP-2173

Parameter Min Max Unit
Host Interface Port

Separate Data and Address (HMD1 = 0)

Read Strobe and Write Strobe (HMDO = 1)

Timing Requirement:

THsU HA2-0, HRW Setup before Start of Write or Read' 8 ns
IHDSU Data Setup before End of Wr?te2 8 ns
tuwDH Data Hold after End of Write® 3 ns
tHH HA?2-0, HRW Hold after End of Write or Read? 3 ns
LHRWP Read or Write Pulse Width® 30 ns
Switching Characteristic:

THSHK @CI( Low after Start of Write or Read 0 20 ns
tekH HACK Hold after End of Write or Read 0 20 ns
tkDE Data Enabled after Start of Read’ 0 ns
tuDD Data Valid after Start of Read! 23 ns
UERDH Data Hold after End of Read” 0 ns
tHRDD Data Disabled after End of Read? 15 ns
NOTES

!Start of Write or Read :EQ—S Low and HSEL. Low.
“End of Write or Read = HDS High and HSEL High.
‘Read or Write Pulse Width = HDS Low and HSEL Low.

ADDRESS

DI

X CANANRARRAXAXOAIX

HWDH

R

——fe——— tipwp ———» I
HSEL \_ ,f
- Loy |-
Host Write Cycle HRW \
HES A [t
p S A‘ HH=
HACK L
] ‘4_ thsik Ra
HD15-0 DATA
— t
™ Yipsy »
.
HA2-0 XXXXX ADDRESS
K
— T \|e—1 —»
ASEL \_ HRWP g
> tusy [+
¥ 1
Host Read Cycle HAW
HDS \_ tun
_ |
HACK ﬂ 1
> ‘4_ tHSI'IK > tHKH
" 4
HD15-0 DATA ><:§
‘HDE tHRDH Bl -
thop [4——» turoo [ —>
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Figure 31. Host Interface Port (HMD1 = 0, HMDO = 1)
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Parameter Min Max Unit
Host Interface Port

Multiplexed Data and Address (HMDI1 = 1)

Read Strobe and Write Strobe (HMDO = 0)

Timing Requirement:

tHaLP ALE Pulse Width 15 ns
THASU HAD15-0 Address Setup, before ALE Low ns
THaH HAD15-0 Address Hold after ALE Low ns
ThaLs Start of Write or Read after ALE Low' 2 15 ns
tupsy HADI15- 0 Datu Setup before End of Write? ns
tHWDH HADI15-0 Data Hold after End of Write’ 3 ns
thrw T Read or Write Pulse Wld[h’) 30 ns
Switching Characteristic:

UHSHEK HACK Low after Start of Write or Read" " 0 20 ns
UHKE HACK Hold after End of Write or Read>* 0 20 ns
tHDE HAD15-0 Data Enabled after Start of Read® 0 ns
DD HAD15- 0 Data Valid after Start of Read” 23 ns
THRDH HAD15-0 Data Hold after End of Read 0 ns
tHRDD HAD15-0 Data Disabled after End of Read’ 15 ns
NOTES

IStart of Write = HWR Low and HSEL Low.
“Start of Read = HRD Low and HSEL Low.
*End of Write = HWR High or HSEL High.
‘End of Read = HRD High or HSEL High.

"Read Pulse Width = ARD Low and HSEL Low, Write Pulse Width = HWR Low and HSEL Low.

ALE Aﬂk—\
| tyae [+

HWR

Host Write Cycle

HACK tiasu | than |

—
HD15-0 m ADDRESS
St

ALE |
| tiap [
_— - turwe > b
Host Read Cycle ety —] il
HRD i
> gk | L P
HACK tuasu | than T

- Yoe |
o
D p "4 Y
HAD15-0 ADDRESS _ - DATA X
T 4

< tynp tiron [ >
HRDD [ %

I

Figure 32. Host Interface Port (HMD1 =1, HMDO = 0)
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ADSP-2173

Parameter Min Max Unit
Host Interface Port
Multiplexed Data and Address (HMD1 = 1)
Read Strobe and Write Strabe (HMDO = 1)
Timing Requirement:
tyalp ALE Pulse Width 15 ns
THASU HADI15 -0 Address Setup before ALE Low 5 ns
THAH HADI15 -0 Address Hold after ALE Low 2 ns
THALS Start of Write or Read after ALE Low! 15 ns
tHsU HRW Setup before Start of Write or Read! 8 ns
tHpsu HADI15 -0 Data Setup before End of Write? 8 ns
tHWDH HADI15 -0 Data Hold after End of Writ¢? 3 ns
tHH HRW Hold after End of Write or Read- 3 ns
THRWD Read or Write Pulse Width’ 30 ns
Switching Characteristic:
tHSHK EEKCK Low after Start of Write or Read- 0 20 ns
lHKH HACK Hold after End of Write or Read” 0 20 ns
tupe HAD15 -0 Data Enabled after Start of Read' 0 ns
tHOD AD15 -0 Data Valid after Start of Reac_'ll 23 ns
THRDH HADI15 -0 Data Huld after End of Read- 0 ns
HRDD HAD15 -0 Data Disabled after End of Rezad” 15 ns
NOTES
'Start of Write or Read = HDS l.ow and HSEL Low.
“End of Write or Read = HDS High and HSEL High.
‘Read or Write Pulse Width = HDS Low and HSEL Low.
ALE —\
tuae |
HSEL \‘— trrwe —’ﬁr—: -
r—— tya . — | %HH
Host Write Cycle HAW \\— r/ -
- [ tusy
. \ e
HDS %
> tushk BT
HACK thasy | than | B
tipgy ———
tHWDN
ALE 1 —\
tiale [
— tya s — P tpye ————
N 2— —
HSEL \ 7
HAW j‘ ;’1’_‘, —
Host Read Cycle T sy [ _
DS \ )i
> tusuk 1 tau _—
HACK tuasu | than r
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>
HD15-0 mx ADDRESS

tNDE
4
A

DATA —

[t

tHF|DI' <'—>|

[ Yo

Figure 33. Host Interface Port (HMD1 = 1, HMDO = 1)
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ENVIRONMENTAL CONDITIONS
Ambient Temperature Rating:

Taus = Tcasg — (PD x fca)

Tease = Case Temperature in °C

PD = Power Dissipation in W

6ca = Thermal Resistance (Case-to-Ambient)
6,4 = Thermal Resistance (Junction-to-Ambient)
6, = Thermal Resistance (Junction-to-Case)

Package Bya 9 Oca
TQFP 50°C/W 2°C/W 48°C/W
PQFP 41°C/W 10°C/'W 31°C/W
POWER DISSIPATION

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

Cx [’y])D'2 X f
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.

® Each address and data pin has a 10 pF total load at the pin.
* The application operates at V;yp = 3.3 V and tex = 50 ns.
Total Power Dissipation = Py + (C % Vpp' x f)

Py = internal power diss:pation from Power vs. Frequency
graph (Figure 18).

(C x Vpp® x f) is calculated for each output:

# of
Pins | x C > Vpp? | xf
Address, DMS 8 x10pF | >33V [x20MHz = 17.4mW
Data Output, WR | 9 «10pF | >33’V |[<I0MHz = 9.8mW
RD 1 «10pF | >33’V |[xI10MHz = 1.1 mW
CLKOUT 1 x10pF | >33V |x20MHz = 22mW
30.5 mW

Total power dissipation for this example is Py + 30.5 mW.
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POWER, INTERNAL1

89 mw
9
85
80
75 J/ —
ES L7 71 mW
S i L~
T 65 e ~
z P
60 [55mw. v - 57 mw]
§ o = 4
g sl | //
44 mW L~
40 } <
32 mwW ~
3 +/
12 13 14 15 16 17 18 19 20
1/ tey -~ MHz
POWER, IDLE ' 2
20 ,/.+
L~"120.5 mw
19 1
18
g i 16.2 mW1
ALY e Lt
4 15 = —
2 15.5 mW
c ¥ ' 127 mwW
o .0 m
4 1 ]
z 11.8 mw] b
g 1 - —
1 L
10
8.5 mw /
9
12 13 14 15 16 17 18 19 20
1/ tek - MHz
POWER, IDLE n MODES3
16
|
15 162 mw] DLE;
/
14
2
T 13 Pl
Lol
E 11 |11.8 mwW.
L 1
@
g o
3 4 7.8 mW | IDLE (16)
6.8 MW =T |
7 — = =—
. = = 72mwW | IDLE (128)
6.2 mwW
T

12 13 14 15 16 17 13 19 20
1 tex ~ MHz

VALID FOR ALL TEMPERATURE GRADES.

" POWER REFLECTS DEVICE OPERATING WITH NO OUTPUT LOADS.

2 IDLE REFERS TO ADSP-2173 STATE OF OPERATION DURING
EXECUTION OF IDLE INSTRUCTION. DEASSERTED PINS ARE
DRIVEN TO EITHER V5, OR GND. POWER REFLECTS DEVICE
OPERATING WITH CLKOUT DISABLED.

3 TYPICAL POWER DISSIPATION AT 3.3V Vpp DURING EXECUTION
OF IDLE n INSTRUCTION (CLOCK FREQUENCY REDUCTION).
POWER REFLECTS DEVICE OPERATING WITH CLKOUT DISABLED.

Figure 34. Power vs. Frequency
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ADSP-2113

CAPACITIVE LOADING
Figures 35 and 36 show the capacitive loading characteristics of

the ADSP-2173.

28 rd

24 /

Yoo =33V

20 7

16 4

RISE TIME (0.4 V-24V)-ns

25 50 75 100 125 150
C, ~pF

Figure 35. Typical Output Rise Time vs. Load Capacitance,
C; (at Maximum Ambient Operating Temperature)

+14 /

+12 / 7

+10 ]
+8 / 7
+4 / .

VALID QUTPUT DELAY OR HOLD - ns

+2 // -—
NOMINAL / -
2 // ]
25 50 75 100 25 150
C_ ~-pF

Figure 36. Typical Output Valid Delay or Hold vs. Load
Capacitance, C, {at Maximum Ambient Operating
Temperature)

TEST CONDITIONS
Output Disable Time

Qurtput pins are considered to be disabled when they have
stopped driving and started a transition from the measured out-
put high or low voltage to a high impedance state. The output
disable time (tps) is the difference of tygasurep and tpecay, as
shown in the Output Enable/Disable diagram. The time is the
interval from when a reference signal reaches a high or low volt-
age level to when the output voltages have changed by 0.5 V
from the measured output high or low voltage. The decay time,

REV. 0

tprcays 1s dependent on the capacitative load, Cp, and the cur-
rent load, i, on the output pin. It can be approximated by the
following equation:

C, 05V

Iprcay = -
3
from which

Iprs = LageasvreDp ~ TpEcay

is calculated. If multple pins (such as the data bus) are dis-
abled, the measurement value is that of the last pin to stop

driving.
/v
INPUT oo
2
/v
OUTPUT %

Figure 37. Voltage Reference Levels for AC Measure-
ments (Except Qutput Enable/Disable)

Output Enable Time

Output pins are considered to be enabled when that have made
a transition from a high-impedance state to when they start driv-
ing. The output ¢nable time (tgna) is the interval from when a
reference signal reaches a high or low voltage level to when a
reference signal reaches a high or low voltage level to when the
output has reached a specified high or low trip point, as shown
in the Output Enable/Disable diagram. If multiple pins (such as
the data bus) are enabled, the measurement value is that of the
first pin to start driving.

REFERENCE 4
SIGNAL \

tMEASUF!ED

- —

Vou | tos
(MEASURED) [

Von
(MEASURED)

Vou (MEASURED) - 0.5V 5 gy
OuTPUT

VoL (MEASURED) +0.5V § 1.0V
Voo Vou
(MEAsurReD) | [ loecav (MEASURED)
OUTPUT STOPS OUTPUT STARTS
DRIVING DRIVING

HIGH-IMPEDANCE STATE. TEST CONDITIONS CAUSE
THIS VOLTAGE LEVEL TO BE APPROXIMATELY 1.5V.

Figure 38. Output Enable/Disable

oL
TO
OUTPUT Voo
PIN Tz
50pF I
IOH

Figure 39. Equivalent Device Loading for AC Measure-
ments (Including All Fixtures)
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128-Lead TQFP Package Pinout

[— T 1 HRD/MHRW

[T 1 HSIZE

-
N
@

11 HWR/HDS

—1 1 HD6
T 1 HD7
1 1HD8
11 HD9
[T 1 HD10
T 1 Vpp

——T—1 HD11

[T 18BMS

T 1 DMS

T3 HD12
711 HD13
T HD¥H4
——T—1 HD15
—T— PWDACK
—T 1 PMS
[T Voo
T GND
—T— GND
T 1WR
T 1RD
T 1NC
—I—NC
T NC

103

CLKOUT
GND
As

A9
A10
A1 [T
A12
A13
NC
MMAP
NC

NC
PWD

HHHHHHHHHHHHHHH%HHHHHHHHHHHHHH4

I

st

TOP VIEW
(PINS DOWN)

NC C T
BMODE T
NC T T

NC T
Vgp 1T —]
GND T
RESET T
NC T

L
@
IRG2 —T—

NC = NO CONNECT

HACK T
J—

HMDC [

{2 v 3 o —
TFSO 1T
RFSO C1T—

DRO T

SCLKo T
DT1/FO T
GND 1T
DR1/FI T
SCLK1 [T
FLO T

e —

Fl2 T

2

FL1

TFS1/IRQT T

RFS1/IRQ0 T

HMD1 T

—46-

NC

D23
D22
D21
D20
D19
GND
D18
D17
D16
D15
D14
D13
D12
D11
Voo
GND
D10

BGH
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TQF!” Pin Configurations

TQFP Pin TQFP Pin TQFP Pin TQFP Pin
Number Name Number Name Number Name Number Name

1 GND 33 Al3 65 NC 97 D20

2 GND 34 NC 66 BGH 98 D21

3 HA2/ALE 35 MMAL’ 67 NC 99 D22

4 HAl 36 NC 68 NC 100 D23

5 HAO 37 NC 69 NC 101 NC

6 HSEL 38 PWD 70 BR 102 NC

7 HD5 39 IRQ2 71 NC 103 NC

8 HD4 40 NC 72 BG 104 NC

0 HD3 41 BMODE 73 Do 105 NC
10 HD?2 42 NC 74 Dl 106 RD
11 HD! 43 NC 75 D2 107 WR
12 HDO 41 Voo 76 GND 108 GND
13 Vop 45 GND 77 D3 109 GND
b4 GND 46 RESET 78 D4 110 Vop
15 Voo 47 NC 79 D5 111 PMS
16 AD 48 HACK 80 D6 112 DMS
17 Al 49 HMDC¢ 81 D7 113 BMS
18 A2 50 HMDI 82 D8 114 PWDACK
19 A3 51 DTO 83 D9 115 HDI15
20 Al 52 TFS0 84 D10 116 HD14
21 A5 53 RFSO 85 GND 117 HDI13
22 Ab 5.4 DRO 86 Vob 118 HDI12
23 A7 55 ~ SCLKO 87 D11 119 HDI11
24 XTAL 56 ~ DTUFO 88 D12 120 Vbb
25 CLKIN 57 ~ TFS11RQ! 89 D13 121 HD10
26 CLKOUT 58 . RFSIIRQO 90 D14 122 HD?9
27 GND 59 . GND 91 D15 123 HD8
28 A8 60 | DRIF1 92 D16 124 HD7
29 A9 61 | SCLKI 93 D17 125 HD6
30 Al10 62 FL.O 94 D18 126 HSIZE
31 All 63 FL.1 95 GND 127 HRD/HRW
32 Al2 61 FL.2 96 D19 128 HWR/HDS

NC = These pins MUST remain unconnected.

REV. 0
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OUTLINE DIMENSIONS

SEATING

PLANE \\L
A
X

_;_'

128-Lead Metric Thin Plastic Quad Flatpack (TQFP)

B o .
- D,
D3 —_—
il |
X s filili
1 ¢ 102 b
] ——
[ — —T
—— ——
—— ——"
[ — =T
—— —
o — ——t
o~ ] ——
- =] —
3 (E— —
- T ———
- = =T
[ — ——
= o — ——
0 = TOP VIEW ——
Ei — (PINS DOWN) —
T —— —T
3 o — —— E3 E1 E
3 o —T
3 o =T
3 o — —
I -
3 [— —
7 =] —T
3 — —T
- = —
3 ] —
3 ] —
3 o — ——
= o — —
- o —
1] —— |
3 e ———
3 o —
o — ——
- i — ——f
|U;K | 38 65
= B el kR R
— Y
J* e
A; e e
MILLIMETERS INCHES
SYMBOL | MIN TYP MAX MIN TYP MAX
1.60 0.063
A, 0.05 0.15 0.002 0.006
A, 1.30 140 | 150 0.051 0.055 0.059
D 15.75 16.00 | 16.25 0.620 0.630 0.640
D, 13.90 14.00 | 14.10 | 0.547 0.551 0.555
D, 12.50 | 12.58 0.492 0.495
E 21.75 | 22.00 | 22.25 0.856 | 0.866 | 0.876
E, 19.90 | 20.00 | 20.10 0.783 0.787 0.792
E, 18.50 | 18.58 0.728 | 0.731
L 0.45 060 0.75 0.018 | 0.024 | 0.030
e 0.42 050 (| 058 0.017 0.019 0.023
B 0.17 0.22 | 0.27 0.007 0.009 0.011
a 0.10 0.004
-48—
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128-Lead PQFP Package Pinout

(o]

T 1HDU

[T 1BMS

T 1DMS

T 1PMS

—T 1 HRDMRW

[ T 1HSIZE

T 1WR

[
—T—RD

97

[T 1 HWR/HDS

n
@

“TINC
[ T 1GND
T 1GND
[ T 1HD6
[ T 1HD?7

HD8
T 1HDS
T 1HD10
—T 1HD12
T 1HD13
I L 1HD14
[T 1HD15
[ T 1PWDACK
T J1Vpp
T 1GND
T 1GND

NC
T INC
T 1NC
T 1NC
T INC
[ T INC

1 (\ 96
HAZ/ALE CCT—] T p23
HAt [T -1 p22
HAO [T [—T=1 D21
HSEL [T [—T—1 p20
HD5 [—T_—] [—T—1 pig
HD4 [—T ] [-—T GND
HD3 T [-—T—1 D18
HD2 T F—r—1 D17
HD1 CT—] -—T—1 D16
HDo C—T—] T D15
Vpp T —T D14
GND T C—I D13
7 s 128L PQFP —T—1 p12
A0 T —] (28MM x 28MM) E—T— o
A1 T T Voo
A2 T TOP VIEW [-—T— GND
A3 T (PINS DOWN) I-—1— b10
A4 T i —
A5 T —T—1 D8
As oI F—1— o7
A7 T e —
XTAL T —r o5
CLKIN [—T—] T b4
CLKOUT [T T 03
GND T =T GND
A8 [T —T7 D2
A9 T =T ;1
A10 [T =T Do
At [T —— o]
A12 T C—T—1 NC
A13 [T T BR
NC [T =T NC
32 65

GND T
RESET T
NC T
HACK T
HMDO T
HMD1 T
DT T
TFSO 1T |
RFSO [T
DRO T
SCLKO [T
OT1FO T
GND T
DR1/FI T

RFS1/iIRQ0 T

TFSIARQY T

NC = NO CONNECT
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PQFP Pin Configurations

PQFP Pin PQFP Pin PQFP Pin PQFP Pin
Number Name Number Name Number Name Number Name

1 HA2/ALE 33 MMAP 65 NC 97 NC

2 HAI 34 NC 66 BR 98 NC

3 HAO 35 PWD 67 NC 99 NC

4 HSEL 36 IRQ2 68 BG 100 NC

5 HD5 37 NC 69 DO 101 NC

6 HD4 38 BMODE 70 DI 102 NC

7 HD3 39 NC 71 D2 103 RD

8 HD?2 40 NC 72 GND 104 WR

9 HD1 41 Vb 73 D3 105 GND
10 HDO 42 GND 74 D4 106 GND
11 Voo 43 RESET 75 D5 107 Von
12 GND 44 NC 76 Do 108 PMS
13 Vb 45 HACK 77 D7 109 DMS
14 A0 46 HMDO 78 D3 110 BMS
15 Al 47 HMD1 79 Dy 111 PWDACK
16 A2 48 DTO 80 D10 112 HDI15
17 A3 49 TFSO 81 GND 113 HD14
18 Ad 50 RFSO 82 Vi 114 HD13
19 A5 51 DRO 83 D11 115 HDI2
20 Ab 52 SCLKO0 84 D12 116 HD}1
21 A7 53 DTI/FO 85 D13 117 Voo
22 XTAL 54 TFSI/IRQ! 86 Di4 118 HD10
23 CLKIN 55 RFS1/IRQ( 87 D15 119 HDo
24 CLKOUT 56 GND 88 Di6 120 HDS
25 GND 57 DRI/F1 89 D17 121 HD7
26 A8 58 SCLK1 90 D18 122 HD6
27 A9 59 FLO 9] GND 123 HSIZE
28 Al0 60 FL1 92 D19 124 HRD/HRW
20 All 61 FL2 93 D20 125 HWR/HDS
30 Al2 62 NC 94 D21 126 GND
31 Al3 63 BGH 95 D22 127 GND
32 NC 64 NC 96 D23 128 NC

NC = These pins MUST remain unconnected.
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OUTLINE DIMENSIONS
128-Lead Metric Thin Plastic Quad Flatpack (PQFP)

SEATING - — B
PLANE - —— ]

T mmwmﬂﬂﬂaﬁﬁﬂaaﬂmwﬂﬂﬂﬂwi i

r
v

——— 03 —

-

TOP VIEW
(PINS DOWN})

~ E; E; E

AT A

Ny

Ot AHHHHHHHAHHHHAHHHHH A HHHHHHHHHHHHHH

—~1
D]
i
i

=

A1
A, e B
MILLIMETERS INCHES
symBoL| min | TYP [mAax [miIN [TYP [ maAXx
A 4.07 0.160
A, 0.25 0.010
A, 317 | 3.49| 3.67 |0.125 | 0137 |0.144
D, E 30.95 | 31.20 [31.45 |1.219 | 1228 | 1238
D, E, 27.90 | 28.00 [28.10 |1.098 | 1102 |1.106

D, E, 2473 | 2480|2487 |0974 | 0976 |0.979

L 0.65 0.88 | 1.03 [0.031 | 0035 |0.041

e 0.73 0.80 | 0.87 ;0029 | 0.031 | 0.034

B 0.30 035 ]| 0.45 |0.012 | 0014 | 0.018

o] 0.10 0.004
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ORDERING GUIDE*

Ambient Instruction

Temperature Rate Package
Part Number** Range (MHz) Description
ADSP-2171KST-133 0°C to +70°C 33.33 128-Lead TQFP
ADSP-2171BST-133 -40°C to +85°C. 33.33 128-Lead TQFP
ADSP-2171KS-133 0°C to +70°C 33.33 128-Lead PQFP
ADSP-2171BS-133 -407C to +85°C. 33.33 128-Lead PQFP
ADSP-2171KST-104 0°C to +70°C 26 128-Lead TQFP
ADSP-2171BST-104 -407C to +85°C. 26 128-Lead TQFP
ADSP-2171KS-104 0°C 1o +70°C 26 128-Lead PQFP
ADSP-2171/BS-104 -40 'C to +85°C. 26 128-Lead PQFP
ADSP-2173BST-80 -40°C to 4+85°C. 20 128-Lead TQFP
ADSP-2173BS-80 ~40-C to +85°C 20 128 Lead PQFP

*Refer to section titled “Ordering Procedure for ADSP-2172 ROM Processors™ for information about ordering ROM-coded parts.
**S = Plastic Quad Flatpack, ST = Plast:c Thin Quad Flatpack.
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