ANALOG
DEVICES

ADSP-21060 Industrial
DSP Microcomputer Family

Preliminary Technical Data

ADSP-21060C/ ADSP-21060LC

SUMM ARY

High Performance Signal Processor for Communica-
tions, Graphics, and Imaging Applications

Super Harvard Architecture
Four Independent Buses for Dual Data Fetch,
Instruction Fetch, and Nonintrusive I/O

32-Bit IEEE Floating-Point Computation Units—
Multiplier, ALU, and Shifter

Dual-Ported On-Chip SRAM and Integrated I/O
Peripherals—A Complete System-On-A-Chip

Integrated Multiprocessing Features

Industrial Temperature Grade Hermetic Ceramic QFP
Package

KEY FEATURES

40 MIPS, 25 ns Instruction Rate, Single-Cycle Instruction

Execution

120 MFLOPS Peak, 80 MFLOPS Sustained Performance

Dual Data Address Generators with Modulo and Bit-
Reverse Addressing

—————— CORE PROCESSOR

Efficient Program Sequencing with Zero-Overhead
Looping: Single-Cycle Loop Setup

IEEE JTAG Standard 1149.1 Test Access Port and
On-Chip Emulation

240-Lead Thermally Enhanced PQFP Package

32-Bit Single-Precision and 40-Bit Extended-Precision
IEEE Floating-Point Data Formats or 32-Bit Fixed-
Point Data Format

Parallel Computations

Single-Cycle Multiply and ALU Operations in Parallel
with Dual Memory Read/Writes and Instruction Fetch

Multiply with Add and Subtract for Accelerated FFT
Butterfly Computation

4 Mbit On-Chip
Dual-Ported

ent Access by Core Processor

TWO INDEPENDENT

BLOCK 0

JTAG

SHARC isa registered tradem ark ofAnalog D evices, Inc.

REV. PrA

Figure 1. Block Diagram

Information furnished by Analog Devices is believed to be accurate and
reliable. However, no responsibility is assumed by Analog Devices for its

use, nor for any infringements of patents or other rights of third parties
which may result from its use. No license is granted by implication or
otherwise under any patent or patent rights of Analog Devices.

Tel: 781/329-4700
Fax: 781/326-8703

DUAL-PORTED BLOCKS 5
9 TEST &
@ ﬁ PROCESSOR PORT 1/0 PORT a EMULATION
DATA ADDR
DATA £)» ADD
DAG1 § | pAG2 PROGRAM
8x4x32F |8x4x24 SEQUENCER
EXTERNAL —
U PM ADDRESS BUS 8 | N PORT
L 7 V) 32
ADDR BUS [ AN
< DM ADDRESSBUS 32, X] Mux v 7
L L ),
- v
MULTIPROCESSOR
INTERFACE
) PMDATABUS 48, L N
BUS [\ 7 I I T T s
S| DATABUS o1t s,
[——){CONNECT ~ DM DATA BUS 40/32, | U [T 11 T T %] Mux
(PX) | = >
1 HOST PORT
\N————
7 ’ —_
N N
A e E Iop CONTROLLER
] F RE‘Fil'EEER REGISTERS
MEMORY MAPPED)]
16 x 40-BIT BARREL ( ) C:D SERIAL PORTS
MULTIPLIER ALU
SHIFTER CONTROL,
; STATUS &
| 1 r L] | DATA BUFFERS LINK PORTS
\ J/ “e— /O PROCESSOR

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.

World Wide Web Site: http://www.analog.com

© Analog Devices, Inc., 1998
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DMA Controller
10 DM A Channels for Transfers Between ADSP-2106x
Internal Memory and External Memory, External
Peripherals, Host Processor, Serial Ports, or Link
Ports
Background DM A Transfers at 40 MHz, in Parallel with
Full-Speed Processor Execution

Host Processor Interface to 16- and 32-Bit Microprocessors
Host Can Directly Read/Write ADSP-2106x Internal
Memory

Multiprocessing

Glueless Connection for Scalable DSP Multiprocessing
Architecture

Distributed On-Chip Bus Arbitration for Parallel Bus
Connect of Up to Six ADSP-2106xs Plus Host

Six Link Ports for Point-to-Point Connectivity and Array
Multiprocessing

240 Mbytes/ s Transfer Rate Over Parallel Bus

240 Mbytes/s Transfer Rate Over Link Ports

Serial Ports

Two 40 Mbit/s Synchronous Serial Ports with
Companding Hardware

Independent Transmit and Receive Functions
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ADSP-21060C/ ADSP-21060LC

C om putation Unis ALU ,M uldplier and Shifter) wih a
Shared D ata RegisterF ik

D ata Address G enerators D AG1,DAG 2)

Program Sequencerw ith Tnstruction C ache

Interval T in er

0on-Chip SRAM

E xtemal Port for Interfacing to O ff=C hip M em ory and
Peripherals

H ost Port and M ultiprocessor Interface

DM A Controller

SerialPorts and I, ink Ports

GENERAL DESCRIPTION JEAG TestAccessPort

The AD SP2106x% SHARC — SuperH arvard A rchitecture C om — Figure 2 show s a typical sihgle-processor system . A m ulti-
puter— isa signal processingm crocom puter that offers new processing system is shown in F igure 3.

capabilities and levels of perform ance. The AD SP-2106x

SH ARC sare 32-bit processors optin ized forhigh perfomm ance Tablel. ADSP-21060C/ADSP-21060LC Benchmarks

D SP applications. The AD SP-2106x buildson the AD SP- (@40 MHz)

21000 D SP core to form a com plete system -on-a~chip, adding a

dualported on-chip SRAM and integrated IO peripherals sup- 1024-Pt.Complx FF'T 046ms 18,221 cycles
ported by a dedicated IO bus. Radix 4, with D git R everse)

. . . 25ns 1 cycke
Fabricated In a high speed, ow powerCM O S process, the 100 ns 4 cycles
AD SP-2106x hasa 25 ns instruction cycle tin e and operates 150 ns 6 cyckes
at40M TIPS .W ih itson-chip Instruction cache, the processor 295 ns 9 cycles
can execute every instruction in a singlke cyclke. T able I sho 240 M bytes/s

perform ance benchm arks for the AD SP-2106x.

The AD SP-2106x SH ARC representsa nel
gration for signal com puters, com bin
floating-pointD SP core w ithyi

hclidhgad4 M bit SRAM m
DM A controller, serial po

REV. PrA _a_



ADSP-21060C/ ADSP-21060LC

ADSP-21000 FAMILY CORE ARCHITECTURE

The AD SP2106x Inclides the follow ing arch trectural features
ofthe AD SP21000 fam ily core. T he AD SP21060C is code-
and function-com patibl w ih the AD SP21061 and AD SP-21062.

Independent, Parallel Computation Units

T he arithm etic/bgic unit ALU ), m ultplier and shifter all per-
form shgle-cycle nstructions. T he three unis are arranged in
paralk], m axin izing com putational throughput. Single m ulti-
flinction instructions execute paralkl ALU and m ultplier opera—
tions. T hese com putation units support IREE 32-it single—
precision floating-point, extended precision 40-bit floating-
point, and 32-bit fixed-point data fom ats.

/\
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Figure 2. ADSP-2106x System

D ata Register File

A general purpose data register fik is used for transferring data
betw een the com putation units and the data buses, and for
storing interm ediate results. T his 10-port, 32-register (16 pri-
m ary, 16 secondary) register file, com bined w ith the AD SP-
21000 H arvard architecture, allow s unconstrained data flow
betw een com putation unisand intemalm en ory.

Single-Cycle Fetch of I nstruction and Two Operands

The AD SP2106x features an enhanced H arvard archirecture in
which the datam em ory O M ) bus transfers data and the pro-
gram m em ory (PM ) bus transfers both instructions and data
(e Fgure 1).W ith its separate program and data m em ory
busesand on-chip instruction cache, the processor can sin ulta-
neously fetch two operands and an instruction (from the cache),
alln a single cycle.

Instruction Cache

The AD SP2106x includes an on—chip nstruction cache that
enables three-bus operation for fetching an instruction and two
data values. T he cache is selective— only the nstructions w hose
fetches conflict w ith PM busdata accesses are cached. T his
allow s flll-gpeed execution of core, looped operations such as
digital filter m ultip ly-accum ulates and FFT butterfly processing.

D ata Address Generators with Hardware Circular Buffers
The AD SP2106x’s two data address generators (D AG s) in ple—
m ent circular data buffers in hardw are. C ircular buffers allow
efficient program m ing ofdelay lines and other data structures
required in digial signal processing, and are com m only used in
digital filters and F ourier transform s. The two D AG s of the

AD SP-2106x contain sufficient registers to allow the creation of
up to 32 circularbuffers (16 prin ary register sets, 16 second-
ary). T he D AG s autom atically hand ke address pointer w rap—
around, reducing overhead, Increasing perform ance, and

sin plifying in plem entation . C ircular bu ffers can startand end
atany m em ory location .

Flexible I nstruction Set
T he 48-bit instructio
operations, for i

m odates a variety of parallel
ing. F orexam pk, the AD SP-

nChip Memory
060C contains fourm egabis ofon—chip SRAM ,

re processor and IO processororDM A con-—
. T hé dualported m em ory and separate on—chip buses
tw o data transfers from the core and one from IO ,allh a
single cycle.

On the AD SP-21060C , them em ory can be configured asa

m axin um of128K wordsof32-bitdata, 256K wordsoflobit
data, 80K words of 48-bit nstructions (or 40-bitdata), or com -
binations of different word sizes up to fourm egabits. Allof
the m em ory can be accessed as 16-bit, 32-bit, or 48-bitwords.

A 16-bit floating-point storage form at is supported that effec—
tively doubles the am ount ofdata thatm ay be stored on—chip.
C onversion betw een the 32-bit flbating-point and 16-bit floating—
pont fom ats isdone In a single nstruction .

W hilke each m em ory block can store com binations of code and
data, accesses are m ost efficient when one block stores data,
using theD M bus for transfers, and the otherblock stores
instructions and data, using the PM bus for transfers. U sing the
DM busand PM busin thisway, w ith one dedicated to each

m em ory block, assures sihgle-cycle execution w ith two data
transfers. In this case, the nstruction m ust be avaibblk in the
cache. Single—cyck execution is also m aintained when one of the
data operands is transferred to or from offchip, via the AD SP-
2106x’s external port.

REV. PrA
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Off-Chip Memory and Peripherals Interface

The AD SP2106x’s extemal port provides the processor’s inter-
face to offchip m em ory and peripherals. T he 4-gigaw ord off-
chip address space is inclided In the AD SP-2106x%’s unified
address space. T he separate on—chip buses— orPM addresses,
PM data,DM addresses, DM data, IO addresses, and IO
data— arem ultiplexed at the extemal port to create an extermnal
gystem busw ith a single 32-bitaddressbusand a singk 48-bi
for 32-bit) data bus.

Addressing of extermalm em ory devices is facilitated by on—chip
decoding of high-order address lines to generate m em ory bank
select signals. Separate control lines are also generated for sin -
plified addressing of page-m ode D RAM . The AD SP-2106x
provides program m able m en ory w ait states and external

m em ory acknow ledge controls to allow nterfacing to D RAM
and peripherals w ith variabl access, hold, and disable tin e
requirem ents.

Host Processor | nterface
The AD SP-2106x’s host Interface allow s easy connection to
standard m icroprocessor buses, both 16-bitand 32-bi, w ith
Tittle additional hardw are required . A synchronous transfers at
goeeds up o the full clock rate of the processor are supported.

T he host Interface is accessed through the AD SP2106x’s exter-
nalportand ism em ory-m apped nto the unified address space.
FourchannelsofD M A are availbl for the host inte
and data transfers are accom plished w ith lo

T he host processor requests the A
w ith the host bus request HB
ready RED Y) signals. T he k
ntermalm em ory of the AD S :

channel setup and m aibox regigters. Ve
provided for efficient execution of ha .

DMA Controller : :

The AD SP-2106x’son-chip DM A controikrallow s zero-
overhead data transfers w ithout processor intervention. T he
DM A controller operates independently and invisbly to the
processor core, allow ngD M A operationsto occurwhik the
core is sin ultaneously executing its program instructions.

DM A transfers can occurbetween the AD SP-2106x’s intemal
m em ory and either externalm em ory, extemal peripheralsora
hostprocessor.D M A transfers can also occur between the

AD SP-2106x’s intemalm em ory and its serial ports or link
ports.D M A transfers betw een externalm em ory and external
peripheral devices are another option . E xtemal bus packing to
16—, 32—, or 48-bitwords isperform ed during DM A transfers.

Ten channelsofD M A are availble on the AD SP2106x— two
vi the link ports, four via the serial ports, and fourvia the
processor’s extemal port (for etther host processor, other

AD SP-2106xs, m em ory or 10 transfers) . Four additional link
portDM A channels are shared w ith serial port 1 and the exter-
nalport. Program s can be downlbaded to the AD SP-2106x
using DM A transfers. A synchronous offchip peripherals can
controltwo DM A channelsusingD M A Request(s rant lines
(DMARI1-2, DMAGI1-2).0therDM A features hclude inter—
rupt generation upon com pletion of DM A transfersand DM A
chaining for autom atic Iinked D M A transfers.

REV. PrA

Serial Ports

TheAD SP-2106x features two synchronous serial ports that
provide an hexpensive interface to a w ide variety of digitaland
m ixed-signal peripheral devices. T he serial ports can operate at
the fiull clock rate of the processor, providing each w ith am axi-
m um data rate of40 M bitAs. Independent tranam it and receive
functions provide greater flexibility for serial com m unications.
Serialportdata can be autom atically transferred to and from
on—chipmemory viaDM A .Each ofthe serialportsoffers TD M
m ultichannelm ode.

T he serial ports can operate w ith little-endian or big-endian
tranan ission fom ats, w ith word lengths selectable from 3 bits to
32 bis. T hey offer selectable synchronization and tranam it

m odesas wellas optionalpl-law orA-law com panding. Serial
port clocksand fram e syncs can be intemally or externally
generated .

M ultiprocessing

The AD SP-2106x offers pow erfiil features taibred to m ulti-
processing D SP system s. T he unified address space (see
Figure 4) allow s direct inte cessor acceszes ofeach AD SP-
2106x’s intemal, istributed bus arbitration logic is
included omighi lueless connection of system s

3R 2106xsand a host processor. M aster
ncursonly one cycle of overhead. Bus
efther fixed or rotating priority. Bus lock

‘allow Ing each to transfer eight bits per cycle. L ink port
is especially usefi1l for pointto-point nterprocessor com m u—
nication in m ultprocessing system s.

T he link ports can operate independently and sin ulaneously,

w ith am axin um data throughputof 240 M bytes/s. L Ink port
data ispacked into 32-or 48-bitwords, and can be directly read
by the core processororD M A -transferred to on—chip m em ory.

Each link porthas its own doubl-buffered inputand output
registers. C Jock/acknow ledge handshaking controls Iink port
transfers. T ransfers are program m ab ke as either tranan itor
receive.

Program Booting

T he ntemalm em ory of the AD SP-2106x can be booted at
gystem power-up from eitheran 8itEPROM , a hostproces-
sor, or through one of the link ports. Selection ofthe boot
source is controlled by the BMS (BootM em ory Select),
EBOOT EPROM Boot),and LBOOT (LinkAM ostBoot) pins.
32-bitand 16-bit host processors can be used forbooting.
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Figure 3. Shared Memory Multiprocessing System
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r 0x0000 0000
10P REGISTERS
INTERNAL 0x0002 0000
MEMORY { | NORMAL WORD ADDRESSING
SPACE 0x0004 0000
SHORT WORD ADDRESSING

0x0008 0000
0x0010 0000
0x0018 0000

0x0020 0000
MULTIPROCESSOR <
MEMORY SPACE

0x0028 0000
0x0030 0000

0x0038 0000

\
NORMAL WORD ADDRESSING: 3

SHORT WORD ADDR

DEVELOPMENT TOOLS
The AD SP21060C is supported w itha
and hardw are developm ent tools, nclud® !
C ircuit Em ulator, EZ K it, and developm &t softw are. Th
SHARC EZ-K itisa com plkte ow costpackage forD SP evaili
tion and prototyping. The EZ K it containsa PC plug-in card
(O Z—LAB®) with an AD SP21062 (5V) processor.TheEZ K it
also includes an optin izing com pikr, assem bler, instruction
Jevel sin ulator, mun-tin e lbraries, diagnostic utilities and a

com plete set ofexam ple program s.

The sam e EZ-IC E hardw are can be used forthe AD SP-21061/
AD SP-21062, to fully em ulate the AD SP-21060C , w ith the excep-
tion ofdisplaying and m odifying the two new SPORT S registers.
T he em ulator w illnot display these tw o registers, but your
code can use them .

Analog D evicesAD SP21000 Fam ily D evelopm ent Softw are
ncludes an easy to use A ssam bler based on an algebraic syntax,
Assem bly Library/L brarian, L inker, nstruction—level Sin ulator,
an AN SIC optin izihg C om piler, the C Bug™ C Source— Lewel
D ebuggerand a C Runtin e Library includingD SP and m ath-
am atical functions. T he O ptim izing C om piler includes N um eri-
calC extensionsbased on the work ofthe AN STIN um erical C
Extensions G roup . N um erical C provides extensions to the C
lanquage for array selections, vectorm ath operations, com plex
data types, circular pointers and variably din ensioned arrays.

CBUG and SHARCPAC are tradem arks of Analog D evices, Inc.
EZ-LAB isa registered tradem ark ofAnalog D evices, Inc.
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SYSCON
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ADSP21061 EZ-ICE Em ulator uses the IEEE 11491

3 accessportofthe AD SP21061 processor to m onitor
d control the target board processor during em ulation . T he
EZ-IC E provides fiillspeed em ulation, allow ing nspection and
m odification ofm em ory, registers, and processor stacks. N onin—
trusive in—circuitem ulation isassured by the use ofthe
processor’'s I AG Interface— the em ulator does not affect target
system loading or tin Ing.

Further details and ordering inform ation are availabl in the
ADSP-21000 Family Hardware and Software Devdopment Tools
data sheet @D D S210xx-TOOLS).Thisdata sheet can be
requested from any Analog D evices sales office or distributor.

Tn addition to the softw are and hardw are developm ent tools
available from Analog D evices, third parties provide a w ide
range oftools supporting the SH ARC processor fam ily. H ard-
ware tools include SHARC PC plug-in cardsm ultiprocessor
SHARC VM E boards, and daughter and m odules w ith m ultiple
SH ARC sand additionalm an ory. T hese m odu ks are based on
the SH ARCPAC™ m odule specification . T hird Party softw are
tools include an Ada com pikr, D SP libraries, operating system s
and block diagram design tools.

ADDITIONAL INFORMATION

T hisdata sheet provides a general overview ofthe AD SP-21060C
archftecture and functionality. F or detailed infom ation on the
AD SP-21000 Fam ily core architectire and nstruction set, referto
the ADSP-2106x SHARC Usa’s M anual, Second Edition.
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PIN FUNCTION DESCRIPTIONS

AD SP-21060C pin definitions are listed below . A llpins are
denticalon the AD SP21060C and AD SP-21060LC . Inputs
identified as synchronous (S) m ustm eet tin ing requiram ents
wih respectto CLK IN (orw ith regpectto TCK forTM S,
TD TI). Inputs identified as asynchronous (A ) can be asserted
asynchronously to CLKIN (orto TCK forTRST).

U nused inputs should be tied orpulled to VDD orGND ,
except OrADD R4 0, D ATA 4170, FLAG 5, SW, and nputs that
have ntemalpullup orpulkdown resistors (CPA,ACK ,D Tx,

DRx,TCLKX,RCLKx,LxDAT3-0,LxCLK,LxACK,TM S
and TD I)— these pins can be kft floating. T hese pinshave a
Jbgic-level hold circuit that prevents the input from floating
ntemally.

A = Asgynchronous
0 = Output P = Power Supply
@A D)= ActiveD rive ©D)=0penD rain
T = Three-State (when SBTS is asserted, orwhen the
AD SP-2106x isa bus shve)

G = G round I= Input

S = Synchronous

External Bus Address. The AD SP-2106x outputs addresses for externalm em ory and peripherals on
these pins. In am ultprocessor system the busm aster outputs addresses for read & rites of the intemal
m em ory or 10 P reqgisters of other AD SP-2106xs. T he AD SP-2106x inputs addresses when a host
processor orm ultiprocessing busm aster is reading or w riting its intemalm an ory or 10 P registers.

External Bus Data. The AD SP-2106x inputs and outputs data and instructions on these pins. 32-bit
single-precision floating-point data and 32-bit fixed-point data is transferred overbits 47-16 of the

; 5 47-8 ofthe bus. 16-bit short

e, 8-bit data is transferred over

hip & lects for the corresponding banks of
the AD SP:2106x’s system control register

malm em ory. Tn am ultprocessing system
allother AD SP2106xs.

when the AD SP2106x w rites to externalm em ory
AD SP-2106xs.E xtemaldevicesm ust assertt WR to w rite to
the AD SP2106x’s intermnalm em ory. In am ultiprocessing system WR is output by the busm aster and

DRAM Page Boundary.The AD SP2106x asserts thispin to signalthatan extemalD RAM page
boundary hasbeen crossed.D RAM page size m ust be defined in the AD SP-2106x’sm an ory control
register W ATT ).D RAM can only be in plem ented in extemalm em ory Bank 0; the PAGE signalcan
only be activated forBank 0 accesses. Tn am ultiprocessing system PAGE isoutputby the busm aster.

Clock Output Reference. In am ultiprocessing system AD RC LK isoutputby the busm aster.

Synchronous Write Select. T his signal is used to interface the AD SP2106x to synchronous

m em ory devices (including other AD SP2106xs).The AD SP2106x asserts SW (low ) to provide an
early indication ofan im pending w rite cycle, which can be aborted ifWR isnot later asserted g.,.ha
conditionalw rite instruction) . In a m ultprocessing system ,SW is output by the busm aster and is
nputby allother AD SP-2106xs to detemn ine if the m ultprocessorm em ory access isa read orw rite.
SW is asserted at the sam e tin e as the address output. A host processor usihg synchronousw ritesm ust

Memory Acknowledge. F xtermnal devices can deassert ACK (low) to add w ait states to an external

m em ory access. ACK isused by TO devices, m em ory controllers, or other peripherals to hold off

com pletion of an externalm em ory access. The AD SP2106x deasserts ACK as an outputto add wait
states to a synchronous access of is ntemalm em ory. Tn am ultprocessing system , a slhve AD SP -
2106x deasserts the busm aster's ACK inputto add wait state (s) t an accessof its internalm em ory.
T he busm aster has a keeper latch on tsACK pin thatm aintains the input at the levelto which itwas

Pin Type Function
ADD Ry, 10 /T
DATA,, 0 /1
bus. 40-bit extended-precision floating-point data is transferre
word data is transferred over bits 31-16 ofthe bus. In PR O
MS., o/
RD 0/
devices or fim
2106xs) m ust )
RD is outputby the busm aster
WR 01r Memory Write Strobe. T hispin s as
devices or to the ntemalm em ory
is inputby allother AD SP-2106xs.
PAGE O/
ADRCLK O/
SW 0/
assert thispin when w riting to the AD SP-2106x (s) .
ACK 0K
Jast driven .
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Pin Type Function

SBTS 5 Suspend Bus T hree-State . & xtemal devices can assert SBTS (ow ) to phce the externalbus address,
data, selects and strobes in a high in pedance state for the follow ing cycle. Ifthe AD SP-2106x
attem pts to acoess extemalm an ory whik SBTS is asserted, the processorw illhalt and the m em ory
accessw illnot be com pleted untilSBTS is deasserted . SBTS should only be used to recover from host
processor/AD SP-2106x deadlock, orused with aD RAM controller.

1IRQ,, A Interrupt Request Lines. M ay be either edge-triggered or kevelsensitive.

FLAG 5, 0 A Flag Pins. Each is configured via controlbits aseither an inputoroutput. Asan input, it can be
tested asa condition . A s an output, it can be used to signal extermnal peripherals.

TIMEXP 0 Timer Expired. A sserted for four cyckswhen the tin er isenabled and TCOUN T decrem ents to
7010 .

HBR A Host Bus Request .M ustbe asserted by a host processor to request controlofthe AD SP-2106x’s
extemalbus. W hen HBR is asserted in am ultiprocessing systam , the AD SP-2106x that isbusm aster
w ill relinquish the bus and assert HBG . T o relinquish the bus, the AD SP2106x places the address,
data, select and strobe Ines n a high in pedance state. HBR has priority over allAD SP-2106x bus
requests BRg4) I am ultprocessing system .

HBG 0 Host Bus Grant. A cknow lkedges an HBR bus request, indicating that the host processorm ay take
controlofthe extemalbus. HBG is asserted (held low ) by the AD §P 210 6X unUlHBR isreleased. In a

[ A

REDY OD)|O Host Bus Acknowledge. The A
nous access of its intermalms

DMARIT A

DMAR2 A

DMAGIT o/

DMAG2 o/

ﬁm 05 xing AD SP 2106xs a_tbittate ﬁ)rbusm aster—
should be pulled high; the p s S‘éwn BRx line m ust notbe pulled high or ow because i isan
output.

D, I Multiprocessing ID . D eterm neswhich m ultiprocessing bus request BR1 - BR6) isused by AD SP-
2106x. D = 001 corresponds o BR1, ID = 010 corresponds to BR2, ete. ID = 000 in shgk-processor
gystem s. T hese lines are a system con figuration selection which should be hardw ired oronly changed
at reset.

RPBA 58 Rotating Priority Bus Arbitration Select.w hen RPBA ishigh, rotating priority form ultiprocessor
bus arbitration is selected .W hen RPBA is ow , fixed priority is selected. T his signal isa system con-
figuration selection which m ustbe setto the sam e value on every AD SP2106x. Ifthe value of RPBA 18
changed durhg systam operation, itm ustbe changed 1 the sam e CLK IN cyck on every AD SP-2106x.

CPA ©Op) |10 Core Priority Access. A sserting its CPA pin allow s the core processor ofan AD SP-2106x bus shve
to Interrupt background DM A transfers and gain access to the extermalbus. CPA isan open drain
output that is connected to allAD SP2106xs In the system . T he CPA pin hasan intemal5 kQ pulkup
regigor. If core access priority is not required in a systam , the CPA pin should be left unconnected.

DTx 0 Data Transmit (SerialPorts0,1).FEach DT pin hasa 50 kQ intemal pull-up resistor.

DRx Data Receive (SerialPorts0, 1).FEach DR pin hasa 50 kQ intemal pullup resistor.

TCLKx 0 Transmit Clock (SerialPorts0,1).Each TCLK pin hasa 50 kQ intemnalpull-up resistor.

RCLKx 10 Receive Clock (serialPorts 0, 1).Each RC LK pin hasa 50 kQ intemal pullup resistor.
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Pin Type Function

TFSx 10 Transmit Frame Sync (SerialPorts0,1).

RFSx 10 Receive Frame Sync (SerialPorts0,1).

LxD TA,, 0 Link Port Data (L ink Ports 0-5).Each LxC LK pin hasa 50 kQ intemalpull-down resistor that is
enabled ordisabled by the LPD RD bitofthe LCOM register.

LxC LK 10 Link Port Clock (L ink Ports 0-5).Each LxC LK pin hasa 50 kQ intemalpull-down resistor that is
enabled ordisabled by the LPD RD bitofthe LCOM register.

LxACK 10 Link Port Acknowledge (.. ink Ports0-5).Each LxACK pin hasa 50 kQ intemal pulldow n resistor
that isenabled ordisabled by the LPD RD bitofthe LCOM register.

EBOOT T EPROM Boot Select.w hen EBOOT ishigh, the AD SP-2106x is configured forbooting from an §-
bitEPROM .W hen EBOOT islow, the LBOOT and BMS mnputs determ ne booting m ode. See table
below . This signal isa system configuration selection that should be hardw ired.

LBOOT T Link Boot. W hen LBOOT ishigh, the AD SP-2106x is configured for link port booting. W hen
LBOOT islow,the AD SP-2106x is configured for host processor booting or no booting. See table
below . T his signal isa system configuration selection that should be hardw ired .

BMS 10 /T* Boot Memory Select. Output: U sed aschp select forboot EPROM devices When EBOOT = 1,
LBOOT = 0).In am ultprocessor system , BMS is output by the bus mgster. Input: W hen low , indi-
cates that no booting w illoccur and that AD SP2106x w ill beg. cuiting instructions from external
mem ory. See tabl below . T his nput isa system confi ctisr that should be hardw ired .

CLK IN I

L iInin um specified frequency .

RESET A kniow it state and begins execution at the program
m em ory location specified by the Tardw resetvector address. T his Inputm ust be asserted (low ) at
pow er-up .

TCK T Test Clock (JTAG) . Provides an asynchronous clock for J' AG boundary scan .

™ S 15 Test Mode Select (JTAG) . U sed to control the test statem achine. TM S hasa 20 kQ intermal pullup
resistor.

TD T 15 Test Data Input (JTAG) . P rovides serial data for the boundary scan logic. TD Thasa 20 kQ nternal
pullup resistor.

TD O 0 Test Data Output (JT AG) . Serial scan output of the boundary scan path .

TRST A Test Reset (JTAG) . Rescts the test state m achine. TRST m ust be asserted (pulsed low ) after pow er-
up orheld ow forproper operation ofthe AD SP2106x.TRST hasa 20 kQ intemalpullup resistor.

EMU © b)) o) Emulation Status. M ust be connected to the AD SP2106x EZ-IC E target board connector only.

IC SA 0 Reserved, leave unconnected.

VDD p Power Supply; nom inally +5.0 V dc for5 V devicesor +3.3 V dc for 3.3 V devices. 30 pins).

GND G Power Supply Return. (30 pins).

NC Do Not Connect . R eserved pinswhich m ustbe keft open and unconnected .
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TARGET BOARD CONNECTOR FOR EZ-ICE PROBE
TheAD SP2106xEZ-ICE Em uhtorusesthe IEEE 1149.1

JI'AG testaccessportofthe AD SP2106x to m onior and control
the target board processor during em ulation. The EZ-ICE probe
requiresthe AD SP2106x’sCLKIN,TM S, TCK ,TRST,TD I,
TDO,EMU, and GND signalsbem ade accessble on the target
system viaa 14-pin connector (@ 2 row X 7 pin strip header) such
asthat shown in Figure 5. The EZ-IC E probe plugs directly onto
this connector for chip-on-board em ulation. Y ou m ust add this
connector to your target board design if you intend to use the
AD SP2106xEZ-ICE . T he total trace length between the EZ -
ICE connector and the furthest device sharing the EZ-IC E

JI'AG pinsshould be lin ited to 15 inchesm axin um forguaran—
teed operation . T his length restriction m ust nclide EZ-IC E
Jr'AG signals that are routed to one orm ore AD SP-2106x
devices, ora com bation of AD SP2106x devices and other
JI'AG deviceson the chain.

1 2
GND . . EMU
3 4
KEY (NOPIN) | X Il | CLKIN (OPTIONAL)
5 6
BTmMs | (R u(l | TMS
7 8
BTCK | Iu/jea il | TcK
9 10
BTRST | Im(E_Mu
BTDI

Emulator (Jumpers in Place)

T he 14-pin, 2-tow ph strp header iskeyed atthe Pin 3 location —
Pin 3 m ustbe rem oved from the header. T he pinsm ust be
0.025 Inch square and at keast 0 .20 inch in length. P in spacing
should be 0.1 X 0.1 inches. P in strip headers are available from
vendors such as3M , M cK enzi and Sam tec.

TheBTM S,BTCK ,BTRST and BTD I signals are provided so
the test access port can also be used for board-level testing .

W hen the connector isnot being used forem ulation, place

Jim persbetw een the Bxxx pingand the xxx pins. If the test
accessportw illnotbe used forboard testing, te BTRST to GN D
and tie orpullBTCK up to VDD . The TRST pin m ustbe
aseerted after powerup (through BTRST on the connector) or
held low forproper operation ofthe AD SP-2106x. N one ofthe
Bxxxphs Phsb5,7,9,11) are connected on the EZ-IC E probe.

The JIAG signals are term inated on the EZ-ICE probe as
follow s:

Signal | Termination
TM S D riven through 22 L Resistor (16 m A D river)
TCK D riven af : rough 22 Q Resistor (16 m A

rough 22 £ Resistor (16 m A

SplitT em ination (160/220)
pLLT em ination (160/220)

D SP2106X processors.

¥ JTAG ADSP-2106x
ADSI; 121 06x DEVICE -
(OPTIONAL)
TDI [—»{ TDI TDO —*{TDI TDO [——"{ TDI TDO [
—
EZ-CE ¥ 0 X 0 7 X 0
JTAG o = o = ‘u: o =
CONNECTOR i i E L
L A A L A [y ? [ A
OTHER »
JTAG ~a——» TCK 2
CONTROLLER ™S R
EMU |« R
TRST R
TDO [
CLKIN [¢——
OPTIONAL

Figure 6. JTAG Scan Path Connections for Multiple ADSP-2106x Systems
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ConnectingC LK IN to P1n 4 oftheE Z-IC E header is optional.
The en ultoronly usesC LK IN when directed to perform
operations such as starting, stopping and shglke-steppingm ul-
tiple AD SP-21061 in a synchronousm anner. If you do notneed
these operations to occur synchronously on the m ultple proces-
sors, sin ply tie Pin 4 ofthe EZ -IC E header to ground.

If synchronousm ultprocessor operations are needed and

CLK IN isconnected, clock skew between them ultiple AD SP—
21061 /AD SP21061L processorsand the C LK IN pin on the
EZ-IC E header mug beminimal. If the skew is too Jarge, syn-
chronous operationsm ay be off by one orm ore cycles betw een
processors. F or synchronousm ultiprocessor operation TCK ,

TM S,CLKIN and EMU should be treated as critical signals in
tem s of skew , and should be laid out as short aspossible on
yourboard. IfTCK ,TM S and CLK IN are driving a Jarge num —
berofAD SP-21061 n ore than eight) in your system , then
treat them asa clock tree usingm uldple drivers to m inin ize
skew . (SeeFigure 7, TAG C lock T ree, and C lock D istribution
n the H igh F requency D esign C onsiderations section of the
ADSP-2106x Usa’s M anual, Second Edition.)

If synchronousm ultprocessor operations are not needed (ie.,
CLK IN isnotconnected), jist use appropriate paralkel term na-
tbonon TCK and TM S.TD I, TD 0 ,EMU and TRST are not
critical signals In term sofskew .

Forcom plete Infom ation on the SHARC EZ-ICE, sce the ADSP-
2100 Family JTAG EZ-ICE Usa’s Guide and Reference.

ITDI TDO}—1TDI TDO+—Q—1TDI TDO

TDI
EMU
TCK
T™MS

TRST
TDO
CLKIN

Figure 7. JTAG Clocktree for Mu,

—1o-

SYSTEM
CLKIN

ADSP-2106x Systems
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ADSP-21060C-SPECIFICATIONS
RECOMMENDED OPERATING OONDITIONS (5 V)

K Grade
Parameter Test Conditions Min Max Units
Vop Supply Volage 415 525 v
T case C ase O perating T an perature -40 +100 °C
Vo H igh Level nputVolage! @ Vyp =max 2.0 Vpp + 05 | V
Voo H igh Level mputV olage’ @ Vyp =max 2.2 Vpp + 05
Vo Low Level mputVolage ? @ Vpp =min -05 08
NOTES

CPA,TFSO,TFS1,RFSO,RFS1, LXDAT 3,5, LxC LK ,LXACK ,EBOOT,LBOOT,BMS,T™M S, TD I, TCK,HBR,DRO,DR1,TCLKO, TCLK1,RCLKO,RCLK1.

‘Appliesto nputpins:C LK IN , RESET, TRST.

ELECTRICAL CHARACTERISTICS (5 V)

Parameter Test Conditions Min Max Units
Von H igh LevelO utputVolaget @ 4.1 v
Vor Low LevelO utputVolage! 04 v
Iy H ih Level mput C urrent’ * 10 A
Tp, Low LevelInputCu | 10 HA
Inp Low LevelIn 150 HA
lozn 10 WA
Tozt T hree-State Leakage C 10 HA
Tozup T hree-State Leakage C urrery 350 HA
Toznc T hree-State Leakage C urrent’ 15 mA
Toria T hree-State Leakage C urrent'’ @ Vyp =max,Vy =15V 350 A
Toziar T hree-State Leakage C urrent? @ Vyp =max,Vy =0V 42 mA
Tozis T hree-State Leakage C urrent® @ Vyp =max,Vy =0V 150 A
Cu Tnput C apacitance!?!- 12 fy = 1MHZ, Teage= 25°C,Vy =25V 4.7 pF
NOTES

A pplies to output and bidirectionalpins: D AT A 47.9, AD D R31.9, MS;4, RD, WR, PAGE,AD RCLK, SW,ACK,FLAG 34, T M EXP, HBG, RED Y, DMAGI,
DMAG2,BR,,,CPA,DTO0,DT1,TCLKO, TCLK1,RCLKO,RCLK1, TFSO, TFS1, RFSO, RFS1, LxD AT 34, LxC LK ,LxACK,BMS,TD 0 ,EMU, IC SA .
‘See N0 utputD rive C urrents” Hriypicaldrive current capabilities.
*Appliesto nputpins: ACK SBTS, IRQ-_,, HBR, CS, DMARI, DMAR2, ID .4, RPBA,ERBOOT,LBOOT,CLK IN, RESET, TCK .
‘Appliesto nput pinsw ith intermnal pull-ups: DRO,DR1, TRST,TM S, TD I.

TFSy,RFSy,TDO,EMU. (N ote that ACK ispulled up ntemally w ith 2 kQ during reset in am uldprocessor system , when ID .= 001 and anotherAD SP-21062 is

not requesting busm astership )

6App]jesto threestatable pinsw ith intemalpullups: DT0,DT1, TCLKO, TCLK1,RCLKO,RCLK 1.

"nppliesto CPA pin.

3App]jesto ACK pin when pulled up. (N ote that ACK ispulled up intemally w ith 2 kQ during reset in am ulbprocessor system , when ID 4= 001 and another

AD SP-21060LC isnotrequesting busm astership).

9App]jesto three-s@table pins w ith intemalpulldowns: LxD AT 55, LxCLK , LxXACK .

2 ppliesto ACK pin when keeper latch enabled.
11App]jesto all signal pins.

G varanteed but not tested .

Specifications subct to change w tthout notice.

REV. B
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POWER DISSIPATION ADSP-21060C (5V)

T hese specifications apply to the Intemal pow er portion of V,, only. See the PowerD issipation section ofthis data sheet for calcula-
tion of external supply current and total supply current. Fora com plete discussion of the code used to m easure pow er dissipation, see
the technical note “SH ARC PowerD issipation M easurem ents.”

Specifications are based on the follow ing operating scenarios:

Operation

Peak Activity (Ippinpeak)

High Activity (Ippinnich)

Low Activity (IppinLow)

Instruction Type

M ultdfunction

M ultifunction

Single Function

Instruction Fetch

C ache

IntermalM em ory

IntermalM em ory

Core Memory Access

2perCyck DM andPM )

lperCyclk DM )

N one

Internal Memory DM A

1 perCyclk

1 per?2 Cyclks

1 per?2 C ycles

T o estin ate pow er consum ption for a specific app lication, use the follow ing equation where % is the am ount of tin e your program
gpends In that state:

$ PEAK x IDDINPEAK + %HIGH x IDDINHIGH + %L OW x IDDINLOW + %IDLE x IDDIDLE = powea wnﬂ.lmptlon

Parameter Test Conditions Max Units
Lo woeak Supply C urrent (Intema])1 tx = 30ns,Vyp = max, mA
g = 25n8,Vyp = max, _ mA
Lhowuwu Supply C urrent (Intemnal)? tex = mA
tex = mA
Lowrow Supply C urrent (Intema])z mA
mA
oo Supply C urrern, oA
NOTES

T he test program used to m easure Ipp
pow erm easurem entsm ade using typical

under nom alapplication conditons. A ctual intermal

“Thpmuws 1Sa com posite average based on a range

N a range of ow activity code.
Idle denotesAD SP21060LC state during execution o

14—
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ADSP-21060LC-SPECIFICATIONS
RECOVMENDED OPERATING OONDITIONS (3.3 V)

K Grade
Parameter Test Conditions Min Max Units
Viop Supply Volage 315 345 v
Tcase C ase O perating T an perature -40 +100 °C
Vil H igh Level InputVolage @ Vyp =max 2.0 Vpp + 05 | V
Vo H igh LevelInputVo]tagez @ Vpp =max 2.2 Vpp + 05 |V
Vo Low Level mputVolage ? @ Vpp =min -05 08 v

CPA,TFSO,TFS1,RFS0,RFS1, LD AT 34, LxCLK,LxACK ,EBOOT ,LBOOT,BMS, TM S, TD I, TCK,HBR,DRO,DR1,TCLKO, TCLK1,RCLKO,
RCLK1.
‘Applies to nputpins: C LK IN , RESET, TRST.

HLECTRICAL CHARACTERISTICS (3.3 V)

Parameter ‘Min Max Units
Von H igh LevelO utputVolaget v
Vor Low LevelO u‘qout\/thage1 04 v
Iy H igh Level nputg.u 10 HA
I, 10 HA
Inp 150 HA
lozn 10 WA
Tozt T hree-State T,eakage C urrerit 10 HA
Tozup T hree-State Leakage C urrent’ 350 HA
Tozic Three—StateLeakageCu]:tent7 @ Vpp =max,Vy =0V 15 mA
Toria T hree-State Leakage C urrent'’ @ Vyp =max,Vy =2V 350 A
Tozran T hree-State LeakageCu]:ten‘fi @ Vpp =max,Vy =0V 42 mA
Tozis T hree-State Leakage C urrent® @ Vyp =max,Vy =0V 150 A
Cu Input C apacitance!!’ 2 fy = 1MHZ Teagz= 25°C,Vy =25V 4.7 pE
NOTES

12 pplies to outputand bidirectionalpins: D AT A 47, AD D R31, MS34, RD, WR, PAGE,ADRCLK,SW,ACK,FLAG3,, TIM EXP, HBG,RED Y, DMAGI,
DMAG2,BR,,,CPA,DTO0,DT1,TCLKO, TCLK1,RCLKO,RCLK1, TFSO, TFS1, RFS0, RFS1, LxDAT 3, LxC LK ,LxACK ,BMS, TD 0, EMU, IC SA .
“See “0 utputD rive C urrents” Hrtypical drive current capabilities.

3Applies to input pins: ACK SBTS, IRQ..,, HBR, CS, DMARI, DMAR2, ID ., RPBA,EBOOT,LBOOT,CLKIN , RESET, TCK .

‘Applies to nput pins w ith ntemalpulkups: DRO,DR1, TRST,TM S, TD I.

TFSy,RFSx,TDO ,EMU. (N ote that ACK ispulled up intemally w ith 2 kQ during reset in am ultprocessor system , when D ;4= 001 and another AD SP21062 is
not requesting busm astership )

fApplies to three-statablke pins w ith intemalpullups: DTO,DT1, TCLKO, TCLK1,RCLKO, RCLK 1.

"Applies to CPA pin.

*Appliesto ACK pin when pulled up. (¥ ote that ACK ispulled up intemally w ith 2 kQ during reset in am uliprocessor system , when ID .= 001 and another
AD SP-21060LC isnotrequesting busm astership) .

*Applies to three—statablke pinsw ith internal pulkdowns: LD AT 54, LXCLK , LXACK .

appliesto ACK pin when keeper latch enabled.

Happlies to all signalpins.

G uaranteed but not tested.

Specifications subct to change w tthout notice.
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POWER DISSIPATION ADSP-21060LC (3.3 V)
T hese specifications apply to the Intemal pow er portion of V,, only. See the PowerD issipation section ofthis data sheet for calcula-
tion of external supply current and total supply current. F or a com plete discussion of the code used to m easure pow er dissipation,

see the technical note “SH ARC PowerD issipation M easurem ents.”

Specifications are based on the follow ing operating scenarios:

Operation Peak ActiVity(ID[”NpEAK) ngh ActiVity(IDD|NH|GH) Low ActiVity(IDmNLow)
Instruction Type M ultifinction M ultifinction Single Function
Instruction Fetch C ache IntemalM em ory IntemalM em ory

Core Memory Access

2perCyck DM and PM )

lperCyclk DM )

N one

Internal Memory DM A

1 perCyclk

1 per?2 Cyclks

1 per?2 C ycles

T o estin ate pow er consum ption for a specific app lication, use the follow ing equation where % is the am ount of tin e your program

gpends In that state:

s PEAK x IDDINPEAK + %HIGH x IDDINHIGH + %L OW x IDDINLOW + %IDLE x IDDIDLE = powea wnﬂ.lmptlon

Parameter Test Conditions Max Units
Lo weeax Supply C urrent (Intemal)’ tx = 30 ng, Vpp = max, mA
tx = 25n8, Vpp = m ax mA
bpwuxH Supply C urrent (Intema])2 tex ma
mA
bpwiow Supply C urrent (Intema])2 ma
mA
booie Supply C urren .
NOTES

T he test program used to m easure Iyp e

“hpmrms ISa com posite average based on a range &
Idle denotesAD SP21060LC state during execution o

—16—
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ABSOLUTE MAXIMUM RATINGS (5V)*

SupplyVoltage . ..... ... . .. -03Vw+7V
InputVolage ......... ... ... ... 05V toVy, +05V
OutputVolageSwing ............. 05V oVy, +05V
Load Capaciance . ...........ooviniinennoo.. 200 pF
Janction Tem perature UnderB#s ... ovvov vt 130°C

............ -65°C to +150°C
................. +280°C

Storage T em perature R ange
Lead T em perature (5 seconds)

*Stresses greater than those listed above m ay cause perm anent dam age to the
device.T hese are stressratingsonly, and fiinctionaloperation ofthedevice atthese
orany other condibfonsgreater than those Indicated in the operatdonalsectionsof
thisspecification isnotin plied .Exposureto absolutem axin um rating condidons
forextended periodsm ay affect device reliability .

ABSOLUTE MAXIMUM RATINGS (3.3V)*

SupplyVoltage . ...... ... .. ... ... -03Vto+d4d6V
InputVolage ......... ... ... ... 05V oVy, +05V
OutputVolageSwing ............. 05V tovVy, +05V
Load Capaciance . ........ ..., 200 pF
Janction Tem perature UnderB#s ... ovvov vt 130°C

............ -65°C to +150°C
................. +280°C

Storage T em perature R ange
Lead T em perature (5 seconds)

*Stresses greater than those listed above m ay cause pem anent dam age to the
device.T hese are stressratingsonly, and fiinctionaloperation ofthe device atthese
orany other condidons greaterthan those Indicated in the operational sectionsof
this specification isnotin plied .Exposure to absolutem axin um rating conditions
forextended periodsm ay affect device reliabiliy .

ESD SENSITIVITY

TheAD SP2106x processorsareE SD (electrostatic discharge) sensitive devices. E lectro-
static charges readily accum ulate on the hum an body and equipm ent and can discharge
w ithout detection. Pem anent dam age m ay occur to devices subcted to high energy

electrostatic discharges.

The AD SP-2106x processors Inclide proprietary ESD protection circuitry to dissi
high energy discharges.Perm ethod 3015 0fM IL-STD -883,theAD SP-2106xpro

have been classified asa C lass 2 device.

ProperE SD precautions are recom m ended to avoid perform
finctionality . U nused devicesm ustbe stored in cond =
should be discharged to the destination socketbefore

TIMING SPECIFI CATIONS

Two speed grades ofthe AD SP-210
and 33 3 M H z. T he gpecifications show risare b
CLKIN frequency of40M H z (x = 25n8).TheD T derati
allow s specifications at other C LK IN frequencies w ithin the
m in-n ax range ofthe ¢ specification; see C lock Input below?".
DT isthe difference betw een the actualC LK IN period and a
CLK IN period of25 ns:

DT = tCK725 ns

U se the exact tim Ing Inform ation given.D o not attem pt to
derive param eters from the addition or subtraction ofothers.

W hik addition or subtraction would yield m eaningfiil resuls for
an Individualdevice, the values given n this data sheet reflect
statistical variations and w orst cases. C onsequently, you cannot
m eanngfilly add param eters to derive onger tim es.

REV. PrA

g processorm ust be designed for com patibility w ith these
Yignal characteristics. Sw iching characteristics tell you w hat the
processorw illdo in a given circum stance. Y ou can also use

sw tching characteristics to ensure that any tin Ing requirem ent
of a device connected to the processor (such asm em ory) is
satisfied .

Timing Requirements apply to signals that are controlled by cir-
cuitry extemal to the processor, such asthe data input fora
read operation . T im ing requiram ents quarantee that the proces-
sor operates correctly w ith other devices.

©MD)=0penD rain
@ D)= Active D rive
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ADSP-21060C/ ADSP-21060LC

AD SP-21060C ADSP-21060LC
40MHz 33MHz 40MHz 33MHz

Parameter Min Max Min Max Min Max | Min Max | Units
Clock Input
Timing Requirements:
Geg CLK IN Period 25 100 30 100 25 100 30 100 ns
Gexr CLKIN W idth Low 7 7 8.75 8.75 ns
teksy CLKIN W idth H igh 5 5 5 5 ns
texrr CLKIN Risefall (04V-20V) 3 3 3 3 ns

- tc|( P

CLKIN ? 4
[e—— tckn toke —>
Figure 8. Clock Input
ADSP-21060C ADSP-21060LC

Parameter Min Max i Max Units
Reset
Timing Requirements:
Gy psr RESET Pulsew idth Low? ns
tepst RESET setup before CLK IN H igh? ns
NOTES

! A pplies after the pow er-up sequence is com plte. Atpe 00 CLKEIN cyckswhileRESET
is low, assum Ing s@able Vy, and CLK IN (hot in
20 nly required ifm uliple AD SP2106xsgi

form uldple AD SP-2106xs com m unicathg:

equal (e, fora SIM D system ).N ot required
on logic synchronizes tself autom atdcally affer resst.

CLKIN

Figure 9. Reset

ADSP-21060C ADSP-21060LC
Parameter Min Max Min Max Units
Interrupts
Timing Requirements:
tom IRQ2-0 Setup before CLK IN H igh! 18+ 3DT /4 18+ 3DT /4 ns
(R IRQ2-0 H old before CLK IN H igh! 12+ 3DT A4 12+ 3DT /4 ns
trw TRQ2-0 Pulsew idth? 2+ tex 2+ tex ns
NOTES

10 nly required for IRQx recogniton I the follow ing cycle.
‘Appliesonly iftyy and t; i requirem ents are notm et.

CLKIN / \ ?l

- tsir >
[—— t g——>

e T

—»]

tipw

Figure 10. Interrupts
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ADSP-21060C/ ADSP-21060LC

ADSP-21060C ADSP-21060LC
Parameter Min Max Min Max Units
Timer
Switching Charaderidic:
trex CLKIN HightoT M EXP 15 15 ns

tDTEX tDTEX
TIMEXP
Figure 11. Timer

ADSP-21060C ADSP-21060LC
Parameter Min Max Min Max Units
Flags
Timing Requirements:
Grr FLAG 30y Setup before C LK IN ngh1 8+ 5DT/6 ns
tyrr FLAG 3-0y Hold after CLK IN_H igh' 0-5DT/6 ns
G et FLAG 3-0y D elay after RDAWR Tow' 5+ 7IDTA6 ns
tyrma FLAG 3-0y H old after RDAVR D easserted? ns
Switching Charaderidics:
% ro FLAG30,y7 D eln 16 ns
tro FLAG 3-0 ns
Brow CLKIN H ns
% rop CLKIN H 14 ns
NOTE

¥ ]ag nputsm eeting these setup and hold tinsg

REV.

FLAG3-Ogyr

CLKIN

—AXCXOXOKXCXRNXNIK

CLKIN

l— tsE

tm

FLAG OUTPUT

AXX

towrr

RD, WR Jg at

FLA

PrA

G INPUT

tHAwr

Figure 12. Flags
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ADSP-21060C/ ADSP-21060LC

Memory Read—Bus M aster characteristics also apply orbusm aster synchronous read & rite
U se these specifications for asynchronous nterfacing to m em o- tin g (see Synchronous Read M rite - BusM aster below ) . If
ries @nd m em ory-m apped peripherals) w ithout reference to these tin Ing requiram ents are m et, the synchronous read Av rite
CLK IN . T hese gpecifications apply when the AD SP2106x is tin ing can be gnored (and vice versa).

the busm agter accessihg extermalm em ory space. T hese sw itching

ADSP-21060C ADSP-21060LC

Parameter Min M ax Min Max Units
Timing Requirements:
T ap Address, SelectsD elay to D ata Valid®© 18+DT+W 18+DT + W ns
terp  RD Low toD ata Valid! 12+5DTAR+W 12+ 5DTA+W | ns
tina D ata H od from Address, Selects’ 0.5 0.5 ns
tiprE D ata H old from Englf 2.0 2.0 ns
thaaxg  ACK D elay from Address, Selects™? 14+ IDTR+W 14+ 7DTAR+W | ns
e  ACK D elay from RD Low’ 8+DTA2+W 8+DTAR+W ns
Switching Charadteridics:
thrua Address, SelectsH old after RD H igh 0+ H 0+ H ns
%ann  Address, Selectsto RD Low” 2+3DTA 2+3DTA ns
ey RD Pulsew idth 125+5DT A+ W 125+ 5 W ns
Gy & RD H igh to WR, RD, DMAGx Low 8+3DTA+HI gup I ns
tapapc Address, Selects Setup before

AD RCLK H igh® 0+DT/ ns

W = (humberofwal states specified n W ATT register) X oy |
HI= ey (ifan addresshold cycle orbus e cycle occurs, as specified n W
H =t (ifan addresshold cycle occurs as specified n W ATT oth

NOTES

D ata D elayBetup: U serm ustm eet t p
‘The falling edge ofMSx, SW, BMS is
D ata H old: U sermustm eet typa O trp ri
given capaciive and dc Ioads. ;
‘ACK D elayBetup:U serm ustm eet tyaag
ton of ACK (H igh).

er'T est C onditions Br the caloultion ofhold tin es

(Low ), all three specificationsm ust be m et for asser—

ADDRESS
2 Y o
BMS
[—— tparL — [ toRHA
\ / _ thoa |-
- torip >
- toap > [*— tHprH —™
it fm——
[*— tosak —
[ tpaak ———> r—— trwr ——»
ack XXOOOUROOOOOCOOOOOCNNE XXOO0000MKXH
b}
—_ « \
WR, DMAG tsababc 3

noroL 1‘ \ /

Figure 13. Memory Read—Bus Master
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ADSP-21060C/ ADSP-21060LC

Memory Write—Bus M aster

U se these specifications for asynchronous nterfacing to m em o-
ries @nd m em ory-m apped peripherals) w ithout reference to
CLK IN . T hese gpecifications apply when the AD SP-2106x is

characteristics also apply orbusm aster synchronous read & rite

the busm agter accessihg extermalm em ory space. T hese sw itching

tim ing (see SynchronousRead M rite-BusM aster) . If these
tim ing requirem ents are m et, the synchronous read A& rite tin ing
can be ignored (and vice versa) .

ADSP-21060C

ADSP-21060LC

Parameter Min M ax Min M ax Units
Timing Requirements:

thaax  ACK D elay from Address, Sekcts!” 14+ 7TDTR+W 14+ DTAR+W | ns
tsax  ACK Dely from WR Low! S+DTR+W 8+DTR+W ns
Switching Charaderigics:

YHaw A ddress, Selects to WR D easserted” 17+ 15D T /16 + W 17+ 15D T /16 + W ns
tawy Address, Selectsto WR Low” 3+3DTA 3+3DTA ns
tyw WR Pulsew dth 12+ D TAG+ W 12+ D TAG+ W ns
tows D ata Setup before WR H igh T+DTR+W T+DTR+W ns
thwna AddressH old after WR D easserted 05+DTA6+H 05+DTA6+H ns
taraws D am@D isable after WR D easserted® 1+DTA6+H 6+DTA6+H 1+DTA6+H 6+DTA6+H | ns
tywr  WRHIigh to WR,RD,DMAGxLow | 8+ 7DT/A6+ 1 ns
bowr D ataD isable beore WR or RD Low 5+3D0TARB+T ns
type WR Low oD ata Enabled -1+DT/AG 6 ns
tsanapc Address, Selectsto AD RCLK H igh” 0+DTA ns
W = (hum berofwal states specified in W A TT register) X oy -

H = % (ifan addresshold cycle occurs, as specified In
I= % (ifabus idle cycle occurs, as specified n

NOTES

'ACK D elayBetup:U serm ustm
tion of ACK ( igh).

‘The falling edge ofMSx, SW, BMS feren ged .
*3ee Sysam Hdd Time Calculation undex T est C o

W Al

ADDRESS
MSx , SW Xx>l 390(
BMS
< toawn |, towHa .
[*— tpawL > tww >
WR \ / ® \
\ / \
- twwr >
r— tWDE —P % tDDWH L L i —»
> DDWR
toaTRWH
DATA ¥ —
[*— tosak —
- toaak >
ack XXOOOXROOOCOUONNNR XXOOO0OR
—
RD, DMAG
tsapanc -
ADRCLK
(ouT) \ /

REV. PrA

Figure 14. Memory Write—Bus Master
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ADSP-21060C/ ADSP-21060LC

Synchronous Read/Write—Bus M aster W hen accessing a slave AD SP-2106%, these sw itching character-
U se these specifications for interfacing to extermalm em ory isticsm ustm eet the slave’s tin Ing requirem ents for synchronous
system s that require C LK IN — relative tim ing or for accessing a read & rites (see SynchronousRead W rite— Bus Slave) . T he
slhve AD SP-2106x (In m uldprocessorm em ory space) . T hese slve AD SP2106x m ust also m eet these (pusm aster) tin ng
synchronous sw itching characteristics are also valid during asyn— requirem ents for data and acknow ledge setup and hold tim es.

chronousm em ory reads and w rites (see M an ory Read— Bus
M asterand M em ory W rite— BusM aster).

ADSP-21060C ADSP-21060LC
Parameter Min Max Min M ax Units
Timing Requirements:
tspar: D ata Setup before CLK IN 3+DTZA 3+DTZA ns
tispary D ataHold after C LK IN 35-DT/8 35-DT2A ns
% aax ACK D elay affer Address, mx,

SW,BMS"* 14+7DTR+W 14+7DTR+W ns
tsacxe ACK Setup before C LK IN © 65+ DT/ 65+DTA ns
tyacx  ACK Hold afterC LK IN -1-DT/A -1-DT/A ns
Switching Charadteridics:

% apro Address,mx,m,WD elay

after C LK IN * 7-DTA 7-DTA ns
tyapro Address, mx, m, SW H ol

affer CLK IN ns
Hrsc PAGE D elay after CLK IN 16+DTA ns
thepo  RD High D ehy after ¢ LK IN 4-DTA ns
turo WRIH igh D elay after C LK IN 4-3DTAG6 ns
Brw EmLowDehyaﬂ:erCLK]N 25+DT/A ns
toparo D ataD elay after CLK IN 19+ 5D T /16 ns
Harrr D a@D isabl afterC LK T /8 T-DTA ns
Hapcecxk ADRCLK DelayafterCL 10+DTA ns
tprex  ADRCLK Period ns
tiprcks ADRCLK W idth H igh 2) ns
taprexkr, ADRCLK W idth Low 2) ns

W = (hum berofW ait sates specified In W AT register) X

NOTES

T he falling edge ofMSx, SW, BMS is referenced .

‘ACK D elayBetup: U serm ustm eettp apar Oty sar O synchronous specification ty
of ACK ( igh).

*3ee Sysan Hod Time Calculation under T est C ond itions for calouation of hold tin es given capacitive and dc bads.

ke ordeassertion ofACK (Low ), allthree specificationsm ustbe m et Hor assertion

., REV. PrA
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CLKIN _7( \ /

tabrck

]

- tbabcck > taprekH 1 taprekL —

——
ADRCLK 7( 3( v

thabro
le—— le

tbabro > toaak > "
ADDRESS @ NN
He 6w _M . OO000000000000NX
W
- .|

topae >
n
W
PAGE
5
L(Y
thack

[ tsackc — ™
i XXXCXXXXXXXXHKXIXNINNIKXNIHXIKXNIXNK R XXX

READ CYCLE

DATA
(IN)

WRITE CYCLE

tsppato

DATA R

<«

Figure 15. Synchronous Read/Write—Bus Master
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Synchronous Read/Write—Bus Slave

U se these gpecifications for AD SP-2106x busm aster accesses of

a shve’s IO P registers or intemalm em ory (in m ultiprocessor

m em ory space) . T he busm asterm ustm eet these (bus slave)

tin Ing requirem ents.

ADSP-21060C ADSP-21060LC
Parameter Min Max Min Max Units
Timing Requirements:
tapr:  Address, SW Setup before C LK IN 15+ DT 15+DTA ns
tyapr: Address, SW I old before C LK IN 54+DTR2 54+DTR2 ns
trwr: RDMR Low Setup before C LK IN ! 95+ 5D T /16 95+ 5D T /16 ns
trw: RDMR Low Hold after C LK IN —4-5DT/6 8+ DTG —4-5DT/6 8+ DTG ns
Gwuer Em Pulse H igh 3 3 ns
toarws D ata Setup beﬁ)rew H igh 5 5 ns
typarwy D a@Hold ater WR H igh 1 1 ns
Switching Charadteridics:
tpparo D ataD elay after CLK IN 19+ 5D T /16 19+ 5D T /16 ns
tarrr D ataD isabk afterC LK IN ° 0-DTA 7-DTA 0-DTA 7-DTA ns
thackap ACK D elay affer Address, Sw* 9 9 ns
texrn ACK D isable afferC LK IN ° -1-DTA 6-DTA 6-DTA ns

NOTES

ltSRWLI min) =954+ 5D T /16 when M ultprocessorM em ory Space W ai-State M M SW S bit in W AL

=4+DT4A.

“See Systan Hold Time Calaulation under T est C ond ttions for calou lation ofhold tJm e
3t ackap iStmue only ifthe addressand SW inputs have setup tin es (efore C
setup tin esgreaterthan 19+ 3D T /4, then ACK isvalid 14 + D T /&
regardless ofthe state ofM M SW S or strobes. A slavew i

CLKIN

kl

ADDRESS
W

ACK

Ry

READ ACCESS

A I

'WW@N&M@

whenM M SW S isenabled, Tgpy 1 0 1)

ss than lq 448D T A . Ifthe addressand SW inputs have

M field m atch w ill respond with ACK

- tacktr

OO0

—— S P — N P — — >
tsrwul tHRwLI trRwhri

Liig

X

DATA

)Y
W

tsppato

le—— —
toattr

(ouT)

WRITE ACCESS

w5 \1AIIIIIITTTHTiihihh

b )1

le— —_— e — [
tsrwul tHRwLI trwhrl

WU

)

DATA

¢

[¢—— tspaTwH

tpaTwH

ot >

(IN)

QUK

Figure 16. Synchronous Read/Write—Bus Slave
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Multiprocessor Bus Request and Host Bus Request
U se these gpecifications for passing ofbusm astership betw een
m ultiprocessing AD SP2106xs BRx) or a host processor

#BR, HBG) .
ADSP-21060C ADSP-21060LC

Parameter Min Max Min Max Units
Timing Requirements:
typoacsy HBG Low to RD/WR/CS valid! 20+ 5D T A 20+ 5DT/A |ns
Lusr: HBR Setup befre C LK IN 2 20+ 3DTA 20+ 3DTA ns
typpr: HBR H ol before C LK IN 2 14+ 3DT A 14+3DTA |ns
tupe: HBG Setup bebre C LK IN 13+DTR 13+ DTR ns
Lizper HBG Hold bebre CLK IN H igh 6+DT/R 6+DTR ns
sy  BRx, CPA Setup before C LK IN ° 13+ DT 13+DTR ns
tzr: BRx, CPA Hold befre CLK IN H igh 6+DT/R 6+DT/R ns
tsrpsar RPBA Setup before C LK IN 21+ 3DTA 21+ 3DTA ns
tympsar RPBA Hold before C LK IN 12+ 3DTA 12+3DTA |ns
Switching Charaderidics:
%usco HBGD ely afterC LK IN 7-DTA 7-DTA ns
Lizpco HBG Hold aflerC LK IN 2-DTA ne
bero  BRxD ehy aflerC LK IN 7T-DTA ns
tysro BRx H oM afterC LK IN 2-DTA ne
berao  CPA Low D ely after C LK IN 8-DT/A ns
trepn CPAD isablk after C LK IN 45-DTA ns
tapves REDY O D)or @D ) Low from CS

and HBR T,ow * . 925 ns
tepyae REDY (O D) D isabk

H igh from HBG® ¢ 44+ 23DT A6 ns
Gepyrr REDY @D ) D isab

HBR H ]gh4 10 ns
NOTES

'F or first asynchronous access affer HBR and CS at
low . T his is easily accom plished by driving an uppeiad

ADSP-2106x SHARC Usar's M anual, Second Edition .
‘0 nl required for recognition in the currentcycle.

3CPA assertion m ustm eet the setup to C LK IN ; deassertion does not need

Y0 ) = open drain, & b ) = active drive.

REV. PrA

s signal high

(310 M ust
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CLKIN _/—\—7

D

tsHBRI >
tiHeR ——]

HBR
>

toHeGo |-
HBG
(OUT) N
tosro |e-
o oy
(OUT)
tocrao e »| trRcpa
TPAOUT) — — —— ——— — —— — ——— — — — — _—— e —_—_—_— = -+
(/D) \ x
a—— tsHpa ————»
threal
BRx (IN)
FE M) (OD) X000

tsreBal

RPBA

HBR AND CS

REDY (O/D)

REDY (A/D)

tHrPEAl —]

HBG (OUT)

tARDYTR |

TEE]

O/D = OPEN DRAIN, A/D = ACTIVE DRIVE

Figure 17. Multiprocessor Bus Request and Host Bus Request
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Asynchronous Read/Write—H ost to AD SP-2106x drive the RD and WR pins to access the AD SP-2106x’s interal
U = these gpecifications for asynchronous host processor accesses m em ory or 10 P registers. HBR and HBG are assum ed low for
ofan AD SP2106%, aftfer the host has asserted CS and HBR this tin Ing.

(ow ). A fer HBG is retumed by the AD SP2106%, the host can

ADSP-21060C AD SP-21060LC

Parameter Min Max Min Max Units
Read Cycle
Timing Requirements:
Lapep1 A ddress Sempm TLow before RD T.ow® 0 0 ns
Saprpu AddressH old/CS H old Low after RD 0 0 ns
tew RD/WRH gh W idth 6 6 ns
tapuepy RDHghD elayafterRED Y © D) D bk 0 0 ns
Grpurpy RD H igh D elay after RED Y (A /D) D isable 0 0 ns
Switching Charaderidics:
parrpy D ata Valid before RED Y D isable from Low 2 2 ns
SepyrpL REDY (O D )or &b ) Low D ehy afferRD Low 10 105 ns
Bpyerp REDY ©OD)or @D ) Low Pulsewidth

forRead 45+ 21D T N6 + 21D T A6 ns
typanw i D ata D isable after RD H igh 2 85 ns
Write Cycle
Timing Requirements:
LscswrL CS Low Setup before WR T,ow 0 ns
G csw rE CS Low H oM after WR H igh ns
Lapwru Address Setup befo WR ns
Gapwrn Address H oldsg ns
Gwes : ns
G rw m RDy th -~ ns
Sweneny WR H igh D elay dfter RE

©Ob)or@d)D isabk 0 ns
Sparwn D ata Setup before WR H it 5 ns
Gparwn D ataH old after WR H igh 1 ns
Switching Charaderidics:
Srpvwer REDY OD)or @D ) Low D ely

after WR/CS Low 10 105 ns
Goveur REDY ©OD)or @D ) Low Pulsewidth

forW rite 15+ DT /N6 15+ DT /N6 ns
Terp vox REDY ©OD)or @D )D isablke to CLK IN 1+ DT/A6 8+ DT A6 1+ 7DTA6 8+ DT A6 | ns
NOTE

IN ot required ifRD and address are valid ty ggre sy after HBG goes low . F or first access after HBR asserted, AD D R, o m ustbe anon M 8 valie 12 teq;: before RD
orWR goes Iow orby tyrgresy affer H BG goes Iow . T his is easily accom plished by driving an upper address signalhigh when HBG is asserted . See the “H ostP roces-
rContrwlofthe AD SP2106x” section In the ADSP-2106x SHARC Usar’'s M anual, Second Edition.

CLKIN ’ \
[¢— tsrpvck J

REDY (O/D)

REDY (A/D) }l

O/D = OPEN DRAIN, A/D = ACTIVE DRIVE

Figure 18a. Synchronous REDY Timing
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READ CYCLE
e YRR, —
[&—— tsaproL ——» [*— tHaproH —™
[ twrwH
D \K !
tHpaRwH
DATA (OUT) W(
tbroHRDY
[~ tspaTRDY P >
#— tproyrRoL — % trpyprRD
REDY(OD) — ——— — T T Tl ‘ ——————————————
X
REDY (A/D) / \ﬁ ¥ \
WRITE CYCLE

ADDRESS

KRR KRR

(=

DATA (IN)
REDY (O/D) - 7
REDY (A/D) / \; -,[ \

O/D = OPEN DRAIN, A/D = ACTIVE DRIVE

Figure 18b. Asynchronous Read/Write—Host to ADSP-2106x
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Three-State Timing—Bus Master, Bus Slave, HBR, SBTS and the SBT'S pin. This tin ing is applicab ke to busm aster tran-
T hese specifications show how the m em ory Interface is disabled sition cycles BT C ) and host transition cycles {1 TC ) aswellas
(stops driving) orenabled (resum es driving) relative to C LK IN the SBTS pin.
AD SP-21060C ADSP-21060LC

Parameter Min Max Min Max Units
Timing Requirements:
srsck SBTS setup before C LK IN 12+DTR 12+DTR ns
Grrsck SBTS H old before C LK IN 6+DTR 6+DTR ns
Switching Charadteridics:
B Exa AddressfSelect Enable after C LK IN -15-DTA -125-DTA ns
Ty m s StrobesEnablk afterC LK IN * -15-DTA -15-DTA ns
t mxse HBG Enable after ¢ LK IN -15-DTA -15-DTA ns
fir rA Address/SelectD isablk afterC LK IN 0-DTA 0-DTA ns
T mwrs StrobesD isable after C LK IN * 1.5-DT/A 15-DT/ ns
t wree  HBG D isable affer C LK IN 20-DT/ 20-DTA ns
T aren D ata Enable after C LK IN © 9+ 5D T A6 9+ 5D T A6 ns
Barrs D ata D isablk affer C LK IN ~ 0-DTA 7-DTA 0-DTA 7-DTA ns
fackEN ACK Enable afterC LK IN - 75+DT/MA ns
GcKTR ACK D isable after CLK IN © -1-DT A 6-DTA 6-DTA ns
tapcEN AD RCLK Enabk afterC LK IN -2-DTA ns
Gpcra AD RCLK D isable after C LK IN 8-DTAxA ns
tyrrese M em ory Interface D isable before

HBG Low* ns
trenzre M emory Interface Enable after

HBG 1 igh’ ns
NOTES o
!Strobes= RD, WR, SW, PAGE, :
“In additon to busm aster transition es, the: y % i 3 sy chronous read Av rite.

M em ory Interface = A ddress, RD,

tMENAtMEN&tMENHG tMWRAtMWR&tMWRHG
MEMORY
INTERFACE
t — tpaTTR —>|
[ lpaTen ———™|
DATA
[ tACKEN —» [-— tACKTFI —
ACK
tancen tapcTr

ADRCLK / \ .

Figure 19a. Three-State Timing (Bus Transition Cycle, SBTS Assertion)

tutrRHBG

tMENHBG ———————»
MEMORY
INTERFACE

MEMORY INTERFACE = ADDRESS, RD, WR, MSx, SW, PAGE, DMAGx. BMS (IN EPROM BOOT MODE)

Figure 19b. Three-State Timing (Host Transition Cycle)
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DM A Handshake transfr is controlled by AD D R34, RD, WR, MS- 5, and ACK

T hese specifications describe the three DM A handshake m odes. ot DMAG) .ForPaced M asterm ode, theM em ory Read-Bus
In allthreem odesD M AR isused to Initate transfers. F or hand- M aster,M an ory W rite-BusM aster, and SynchronousRead/
shakem ode, DM AG controlsthe latching orenabling ofdata W rite-BusM aster tin ing gpecifications for AD D R34, RD, WR,
extemally. For extemmal handshake m ode, the data transfer is WH,W, PAGE,DATA 4,45, and ACK also apply.

controlied by the AD D R34, RD, WR, SW,PAGE, MS,,
ACK ,and DMAG signals.ForPaced M asterm ode, the data

AD SP-21060C AD SP-21060LC

Parameter Min Max Min Max Units
Timing Requirements:
Soric DMARx Low Setup before C LK IN ' 5 5 ns
S ruc DMARx H igh Setup before CLKIN® | 5 5 ns
Gipr DMARx W dth Low

(N onsynchronous) 6 6 ns
toparper D ata Setup after DMAGx Low 2 10+ 5DT A8 10+5DTA |ns
typarme D ataH ol after DMAGx H igh 2 2 ns
tarpey D atavalid affer DMARx H igh? 16+ DT A 16+ 7DTA |ns
Huary DPMARx Low Edge to Low Edge 23+ 7TDT A 23+ 7TDT A ns
Guary DMARx W idth H igh 6 ns
Switching Characteridics:
%L DMAGx Low D elay after C LK IN 9+DT/A 15+DTA ns
tpoxn DMAGx H igh W idth 6+3DTA ns
GipeL DMAGx Low W idth ns
Gipge DMAGx H igh D ehy after C LK IN 6-DTA ns
typarner D ataVvalid before DMAGx H i ns
tharrner D ataD isablk after DMAGx 7 ns
tbowrs WR Low before DM 2 ns
tewry DMAGx Low before’ 10+5DTARB+W ns
tewrr WRH igh before DMAGx H igh 1+DTAG 3+DTA6 |ns
tyeppr  RD Low before DMAGK Low 0 2 ns
tepen  RD Low before DMAGx H igh 1+9DTA6+W ns
torpn  RD H igh before DMAGx H igh : 3 ns
bewr  DMAGx H kth to WR, RD, DMA

Low 5+3DTAB+HI ns
Sapcn AddressfSelectValid to DMAGxHigh | 17+ DT 17+DT ns
Gpeua  AddressfSelectH ol after DMAGx

H igh -05 -0.5 ns

W = (um berofwait states specified n W AT register) X ey .
HI=ty (ifan addresshold cyck orbus idle cyclk occurs, as specified In W ATl register; otherw iseH I= 0).

NOTES

10 nly required for recognition in the current aycle.

“taparp ey isthe data setup requirem ent if DMARX is not being used to hold off com pletion ofa w rite. O therw ise, if DMARX low holds off com pletion ofthe w rie, the
data can be driven § arprg after DMARXx isbroughthigh.

Yyparpen I8 valid ifFDMARKX is not being used to hold off com pletion ofa read . If DMARKX is used to prolong the read, then typarpey = 8 + 9D T A6 + (0 X toy ) where
n equals the num ber ofextra cycles that the access is prolonged.

‘See Sygam Hold Time Calaulation under T est C onditions for caloulation ofhold tim es given capacitive and dc loads.
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CLKIN

T
~
- |

™

)
«

tsprLc

tomarLL
[—— tspRHC — >

- twor > tomarH

owARx /

LS8

l— tppgL

—»| thpac

e

twoaL
h)Y

DMAGX N \
N

J)

 J

W

TRANSFERS BETWEEN ADSP-2106x INTERNAL MEMORY AND EXTERNAL DEVICE

+— tvpatpGH

- twoaH

toatRDGH

-

DATA (FROM
ADSP-2106x TO

EXTERNAL DRIVE)

tHpaTiDG

DATA (FROM
EXTERNAL DRIVE
TO ADSP-2106x)

T—

WR
(EXTERNAL DEVICE

TO EXTERNAL
MEMORY)

RD

toaror

(EXTERNAL
MEMORY TO
EXTERNAL DEVICE)

topGHA

321755 YOCOCOOOK

RO

* MEMORY READ - BUS MASTER, MEMORY WRITE — BUS MASTER, AND SYNCHRONOUS READ/WRITE — BUS MASTER

TIMING SPECIFICATIONS FOR ADDR3,_ o, RD, WR, SW, MS; ; AND ACK ALSO APPLY HERE.

Figure 20. DMA Handshake Timing
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Link Ports: 1 x CLK Speed Operation

AD SP-21060C ADSP-21060LC
Parameter Min M ax Min M ax Units
Receive
Timing Requirements:
oo er D ata Setup before LCLK Low 35 3 ns
o D ataH ol after LC LK Low 3 3 ns
teLrm LCLK Period (1 X O peration) tex tex ns
GenkrW L LCLK W idth Low 6 6 ns
terkrwr  LCLK W idth H igh 5 5 ns
Switching Charadteridics:
tianc LACK High D elay after C LK IN H gh 18+ DT 2 285+ DT/ 18+ DT/ 285+DTR ns
taLc LACK Low D elay after LCLK H igh' -3 13 -3 13 ns
tenp Lk LACK Enabk from CLK IN 5+DT/ 5+DTR ns
top L LACK D isable from CLK IN 20+ DT /2 20+D TR ns
Transmit
Timing Requirements:
tracu LACK Setup before LC LK H igh ns
tirach LACK Hold after L,C LK H igh ns
Switching Charadteridics:
Hrenk LCLK D elyafterCLK IN (1l X operation) 165 ns
Huocw D ataD elay after LCLK H igh 2.5 ns
tiocn D ata H old after LC LK H igh ns
Genkrw o LCLK W idth Low ftexx 2) + 1.25 ns
terkrwr  LCLK W idth H igh (tex2)+ 10 ns
B LacLx LCLK Low D elay a BXtx”2)+175| ns
tewpLr LDAT,LCLK Enabl ns
top L LDAT,LCLK D isbk 20+DT 2 ns
Link Port Service Request Interrupts:
2 x Speed Operations
Timing Requirements:
tsoex LACK LLCLK Setup before CLK IN Low ~ ns
ek LACK LCLK Hold after CLKIN Low~ ns
NOTES

LACK willgo low wih 1410 reltive to rising edge of LC LK affer first nbble is received . LACK willnotgo low

‘0 nly required for nterrupt recognition i the current cycle.

—-32—

ifthe receiver’s link buffer isnot aboutto fill.
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Link Ports: 2 x CLK Speed Operation

C alculation of link receiver data setup and hold relative to link clock is required to detem ine them axin um allow abl skew that can
be ntroduced in the tranam ission path between LD AT A and LC LK . Setup skew isthem axin um delay that can be introduced in
LDATA relative to LCLK, (setup skew = Gepgrgn M N ~Gipcn — Gupen) - Hold skew isthem axin um delay that can be intro—
duced In LCLK reltive to LD ATA, (hold skew = Gerxrwr M N ~Giipen ~ Giwpcer) - C alculationsm ade directly from 2 X speed
gpecifications w ill resu It in unrealigtically an allskew tin esbecause they include m ultple tester guardbands. T he setup and hold skew
tim es shown below are calculated to include only one tester guardband .

AD SP-21060C Setup Skew = 193 nsmax

AD SP-21060C H old Skew = 295nsmax

AD SP21060LC Setup Skew = 1.87nsmax

AD SP21060LC Hold Skew = 1.69nsmax

ADSP-21060C ADSP-21060LC

Parameter Min Max Min M ax Units
Receive
Timing Requirements:
e D ata Setup before LC LK Low 25 2.25 ns
o D ataH old after LC LK Low 225 2.25 ns
R LC LK Period (2 X O peration) tex 2 tex /2 ns
Gonkry L LCLK W idth Low 45 ns
Gerxrwn  LC LK W idth H igh 425 ns
Switching Charaderidics: _ .
B rane LACK H igh D elay affter CLK IN H igh ¥ 18+DTR2  295+DTR ns
% raLc LACK Low D elay after LC LK H igh® 18 ns
Transmit
Timing Requirements:
track LACK Setup bel ns
racy LACK HoM afté ns
Switching Charaderidics:
Brcnx LCLK D elay after CLK IN 8 ns
Buocu D ataD elay after LC LK H igh® 2.25 ns
tocn D ataH old after LC LK H igh 8 -2.0 ns
GerrTH L LCLK W idth Low e A) + 1 (texx A4) =075 G A)+ 15 ns
Gerrrwn LCLK W idth H igh (tex/A)+ 1 (exA)-15 (ex/A)+1 ns
B racLk LCLK Low D elay after LACK H igh B+texA)+ 165 fterx A)+ 9 B.texA)+ 165 ns
NOTE

LACK willgo low w ith a1 relative to rising edge of LC LK after firstnbble is received . LACK willnotgo ow ifthe receiver’s Iink buffer isnot about to fill.
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TRANSMIT

CLKIN

toLcLk

LCLK 1x

LCEIF(‘ 2x —7

thioen

| U

LAST NIBBLE FIRST NIBBLE LCLK INACTIVE

tiektwh |, teorkTwe
] TRANSMITTED TRANSMITTED (HIGH)
- "\ _f )

l¢— tp pcH —»|

LDAT(3:0)

.

toLacik

LACK (IN)

tsiacH 1 thiacH ‘;

THE g, 5cpy REQUIREMENT APPLIES TO THE RISING EDGE OF LCLK ONLY FOR THE FIRST NIBBLE TRANSMITTED.

RECEIVE

CLKIN
—J

LCLK 1x

OR
LCLK 2x ——7

\

—

- tielkw >
[e————ticLkRwH 1t tLelkrwe ———™
4 \

\

tHioeL

la———tg pcL ——»

LDAT(3:0) XX:O(XX)O(X)OOOO( IN

LACK (OUT)

LINK PORT ENABLE/THREE-STATE

toLamc

CLKIN

tenpLk

LCLK
LDAT(3:0)
LACK

LINK PORT ENABLE OR THREE-STATE TAKES EFFECT 2 CYCLES AFTER A WRITE TO A LINK PORT CONTROL REGISTER.

(

LINK PORT INTERRUPT SETUP TIME

CLKIN /

LCLK:::::::::::::-[

AXOUXNIORXROUNXAX

LACK

Figure 21. Link Ports
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Serial Ports
ADSP-21060C ADSP-21060LC

Parameter Min M ax Min M ax Units
External Clock
Timing Requirements:
Grae TFS/RFS Setup before TCLK RCLK* 35 35 ns
Yyrse TFSREFS Hod after TC LK RCLK ¥'° 4 4 ns
tsp rE Receive D ata Setup before RC LK ! 15 15 ns
tiprE Receive D ataH od afterRC LK * 4 4 ns
tac1rw TCLK RCLK W idth 95 9.0 ns
e L TCLK RCLK Period tex tex ns
Internal Clock
Timing Requirements:
tsrs1 TES Setupbeﬁ)reTCLKl;RFS Setup

before RC LK ! 8 8 ns
typst TFSREFS Hod after TC LK RCLK ¥'° 1 1 ns
tor1 Receive D ata Setup before RC LK * 3 3 ns
tipr1 Receive D ata H old afterRC LK * 3 3 ns
External or Internal Clock
Switching Charadteridics:
thrse RFS D ely afterRCLK (Intemally

G enerated RFS)* 13 ns
tiorse RFS Hold afterRC LK (Intemally

G enerated RFS)? ns
External Clock
Switching Charadteridics:
thrse TFSDelay afterTCLK (Intemal

G enerated TFS)° 13 ns
tiorse TFS Hold afterT

G enerated TF S)° ns
torr T rangn itD ataD el 16 ns
tiopTE Tranam itD ata H o ns
Internal Clock
Switching Charadteridics:
thrst TFSDelay after TCLK (Intem

G enerated TF S)° 4.5 ns
tiorst TFS Hold afterTCLK (Intemally

G enerated TF S)° -15 ns
oot TIansmtha‘taDelayaﬂ:erTCLK3 7.5 ns
tapr1 T ranam itD ata H old after TC LK ° 0 0 ns
Lcrrm TCLK RCLK W idth (tscrr 2) — 2 (tscrx 2) + 2 (tsctr2) — 2.5 (tsctr 2) + 2.5 ns
Enable and T hree-State
Switching Charadteridics:
o ren D ata Enable from ExtemalT C LK * 35 4.0 ns
Torre D ata D isablke from ExtemalTC LK 3 105 105 ns
Torm D ata Enable from IntemalT C LK ° 0 0 ns
oot D ata D isablk from IntemalT C LK * 3 3 ns
% cnx TCLK RCLK D elay from CLK IN 22+ 3DTRA 22+ 3DT A ns
% prr SPORT D isable after C LK IN 17 17 ns
Gated SCLK with External TFS
(Mesh Multiprocessing)*
Timing Requirements:
tsrrscx TFS Setup before C LK IN 5 5 ns
tirrsck TFS Hold afterC LK IN tex 2 tex 2 ns
External Late Frame Sync
Switching Charadteridics:
thororsg D ataDelay from Late ExtemalTFS or 12 128 ns

ExtemalRFS withM CE = 1,M FD = 0°
torenrs D at@aEnable from hteFSorM CE =1,

MFD = 0° 3 35 ns

T o detem ine whether com m unication ispossble betw een tw o devices at cck speed 7, the follow Ing specificationsm ust be confim ed: 1) fram e sync delay § fram e sync setup

and hold, 2) data delay & data setup and hold, and 3) SCLK width.
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NOTES

R eferenced to sam ple edge.

RFS hold afterRCK whenM CE =1,M FD = 0 350 nsm i um from drive edge. TES hold after TCK for hte extemal TFS 350 nsm inin um from drive edge.
"Referenced to drive edge.

‘Applies only to gated serialclock m ode used forserialport system IO in m esh m ultprocessing system s.

M CE=1,TFS enabk and TFS vald bW typrrrss and thprenes-

DATA RECEIVE- INTERNAL CLOCK DATA RECEIVE- EXTERNAL CLOCK
DRIVE SAMPLE DRIVE SAMPLE
EDGE EDGE EDGE EDGE
[ tscLkw ————™] [ tsckw —————™
\( )/ \( \(
RCLK ) \ RCLK / /
[— tppse — r¢— tprse —™
tHOFSE tHoFsE
- [— tops) ——>1% tpg) > > 1¢— tspsg — % tirse ™
ars RO ROX Ars XXX ROX
l&¢—— tspr) —+= trpr |&— tspre — 1@ tHpRe-»]
on X ROX on XXX ROX

NOTE: EITHER THE RISING EDGE OR FALLING EDGE OF RCLK, TCLK CAN BE USED AS THE ACTIVE SAMPLING EDGE.

DATA TRANSMIT- INTERNAL CLOCK DATA TRANSMIT- E. CK
DRIVE SAMPLE SAMPLE
EDGE EDGE EDGE
[ tscLkw ————™] tscLkw — >
\( )/ \(
TCLK / \ /

[ tDFSI —

thorsi | .
- > tspsg —— > thrse

OB I 1 >

[e— tppm —]
tHoT

or NN

NOTE: EITHER THE RISING EDGE

=

AS THE ACTIVE SAMPLING EDGE.

DRIVE EDGE DRIVE EDGE
TCLK (EXT) TCLK/RCLK
j topTen toorre [+
DT
DRIVE DRIVE
EDGE EDGE
TCLK (INT) TCLK / RCLK
tooTin
toprm [+
DT
CLKIN 7‘ CLKIN
le—— tpprr —» t thrrsck
TCLK, RCLK SPORT ENABLE AND STFSCK
SPORT DISABLE DELAY THREE-STATE
FROM INSTRUCTION LATENCY
TFS (EXT
TFS, RFS, DT IS TWO CYCLES (EXT)
[+ tocik NOTE: APPLIES ONLY TO GATED SERIAL CLOCK MODE WITH
TCLK(INT) EXTERNAL TFS, AS USED IN THE SERIAL PORT SYSTEM /O FOR
RCLK (INT) MESH MULTIPROCESSING.
LOW TO HIGH ONLY

Figure 22. Serial Ports
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EXTERNAL RFS with MCE =1, MFD =0

DRIVE SAMPLE DRIVE
RCLK
thorsenseenoTEZ) 00—
le—— tsrsen -
RFS >(
> topreEn
> topTENFS thpTen >
DT 1ST BIT 2ND BIT
tooTLrsE
LATE EXTERNAL TFS
DRIVE SAMPLE DRIVE

TCLK

le—— tsrsen

tHOFSE/I (SEENOTE 2) iz

TFS :)(

-»>
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JTAG Test Access Port and Emulation

AD SP-21060C ADSP-21060LC
Parameter Min Max Min Max Units
Timing Requirements:
trex TCK Period tex ek ns
Ly ap TDI,TM S Setup before TCK H igh 5 5 ns
Girap TDI,TM SHold afterTCK H igh 6 6 ns
Gsys System Inputs Setup before TCK Low! 7 7 ns
Gisys Systam TnputsH ol after TCK Low! 18 185 ns
Gragru TRST Pulsew idth At g At ns
Switching Charaderidics:
Grpo TDO Dely from TCK Low 13 13 ns
% sys Systam O utputsD eby after T CK Low? 185 185 ns
NOTES

TCLKO,TCLK1,RCLKO,RCLK1, TFS0, TFS1,RFSO, RFS1, LD AT 54, LxC LK, LxACK,EBOOT,LBOOT, BMS, C LK IN , RESET.
*System O utputs= DATA 470, AD D Ry, MS;,, RD, WR,ACK ,PAGE,AD RCLK, SW, HBG,RED Y, DMAGI, DMAG?2, BR,,, CPA,FLAG 3, TIM EXP,D TO,

DT1,TCLKO,TCLK1,RCLKO,RCLK1,TFS0,TFS1,RFSO,RFS1, LxDAT4,, LxCLK, LxACK, BMS.

trek

TCK 5( 4

™S
TDI

TDO

SYSTEM : &
INPUTS AA‘A@‘

tosys

SYSTEM
OUTPUTS

> 24. IEEE 1149

OOV RCHOOOHRONONIDNONe

AR

thsvs —

1J;

—-38—

QOOOUCONX

REV. PrA



ADSP-21060C/ ADSP-21060LC

OUTPUT DRIVE CURRENTS

Figure 28 show s typical IV characteristics for the output drivers
ofthe AD SP-2106x. T he curves represent the current drive
capability of the output drivers as a function ofoutput volage.

POWER DISSIPATION

T otal pow er dissipation has two com ponents, one due to inter-
nal circuitry and one due to the sw iching of extermal output
drivers. Intemal pow er dissipation is dependent on the instruc-
tion execution sequence and the data operands nvolved . Inter-
nal pow er dissipation is calculated in the follow hg way:

Pint = Ippin X Vipp

T he extemal com ponent of total pow er dissipation is caused by
the sw iching of output pins. Ttsm agniude depends on:

- the num ber of output pins that sw itch during each cycle ©)
- them axim um frequency atwhich they can switch (f)

- their load capaciance (C)

- theirvoltage sw ing (V)

and is calculated by:
PEXT= OxCx VDD2 xf

T he load capacitance should inclide the processor’s package
capaciance (C o). T he sw tching frequency includes driving the
Jad high and then back low . Address and data pins can d
high and low atam axin um rate of 1/t ). T he write ¢

-Four1l28K X8 RAM chipsareus
-Extemmaldata m em ory w rites occur
of 1/6tex ), with 50% ofthe pins sw itching
-T he Instruction cycle rate is40 M H z (tx = 25 ns).

The Py equation is calculated foreach class of pins that
drive:

Tablell. External Power Calculations (5 V Device)

Pin #of | %

Type Pins | Switching | x C x f x Vpp? = Pext
Address 15 50 X447pF | X10MHz|X25V |=0084W
MSo 1 0 X447pF [x10MHz|[x25v [=0000w
WR 1 - X447pF [x20MHz|x25v [=0022w
D ata 32 50 X147pF [x10MHz[x25Vv |=0050W
ADDRCLK |1 - X 4.1 pF X20MHz| X255V =0.002W

Puxe = 0167 W

REV. PrA

Table I1l. External Power Calculations (3.3 V D evice)

Pin #of | %

Type Pins | Switching| x C x f X Vpp?2 = Pext
Address 15 50 X447 pF (X10MHz X109V =0037W
MSo0 1 0 X44TpF [X10MEz|X109V =0000W
WR 1 - X44TpF [X20MEz|X109V =0010W
D ata 32 50 X147 pF [X10MEz|X109V =0026W
ADDRCLK |1 - X 4.7 pF X20MHz|[X109V =0001W

Pryr = 0074 W

A typicalpow er consum ption can now be calculated for these
conditions by adding a typical intemalpow er dissipation :

Prorar = Pext+ (Ippinex 5.0 V)

N ote that the conditions causing a w orstcase Py are different
from those causing a worst—case Py ¢ .M axin um Py, cannot
occurwhik 100% ofthe outputpins are sw iching from all ones
to all zeros. N ote also that it isnot com m on foran app lication to
have 100% oreven 50% ofthe outputs sw tcthng sin ultanecusly.

TEST CONDITIONS

Output Disable:

Outp in; be disabled when they stop driv-
h'ih ped state, and start to decay from

o1 low voltage. T he tin e for the voltage on the

endent on the capacitive load, C ;, and

cay tin e can be approxin ated by

C; AV
I

tpecAY =

dsable tin e t g Isthe difference between G rasyrend
shown in Figure 25. The tim e ty gasyrep 1S the
| the reference signal sw iches to when the
t¥otage decaysAV from them easured outputhigh or
volage. t gcay 18 calculated w ith test loads C and
T, and with AV equalto 0.5 V.

Output Enable Time

O utput pins are considered to be enabled when they have m ade
a transition from a high in pedance state to when they start
driving. T he output enable tin e ty 5 isthe interval from when a
reference signal reaches a high or bw volage levelto when the
output has reached a specified high or low trip point, as shown
n the O utputEnablkD isablk diagram F gure 25). Ifm uldple
pis (such as the data bus) are enabled, the m easurem ent value
is that ofthe first pin to start driving.
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Example System Hold Time Calculation

T o determm ine the data output hold tim e in a particular system ,
first calculate § g ay USg the equation given above. C hoose AV
to be the difference betw een the AD SP2106x’s output voltage
and the input threshold for the device requiring the hold tine. A
typical AV willbe 0.4 V.C isthe totalbus capacitance (per
data line), and T, is the total keakage or three-state current (per
data line). T he hold tin e w illbe t gcav plisthe m Inin um
disable tine (ie., tarpy u orthe write cyclke).

REFERENCE
SIGNAL \

tmeasurED

tois tena
VOH (MEASURED) v
VoH (MEASURED) — AV 2.0V OH (MEASURED)
VoL (MEASURED) + AV 1.0v v
VoL (MEASURED) ) i OL (MEASURED)
DECAY
'y A
OUTPUT STOPS OUTPUT STARTS
DRIVING DRIVING
HIGH-IMPEDANCE STATE.
TEST CONDITIONS CAUSE
THIS VOLTAGE TO BE

APPROXIMATELY 1.5V
Figure 25. Output Enable/Disable

Capacitive Loading
O utputdelysand holdg

—40—

loL

TO
OUTPUT
PIN

+1.5V
50pF

i

lon

Figure 26. Equivalent Device Loading for AC Measure-
ments (Includes All Fixtures)

1.5V 1.5V

Figure 27. Voltage Reference Levels for AC Measure-
ments (Except Output Enable/Disable)

on standard capacitive loads:
T he delay and hold specifica-
ctorofl 5nsh0 pF for

81 m ay notbe linear outside the ranges
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SOURCE CURRENT - mA
én
-]

:\
5.25V, -40°C / T
5.0V, +25°C 7 SN
475V, +85°C
\)!
N 4.75V, +85°C
NN / 5OV, 425°C o b
\i\\k\ / /
\\ /
0 075 150 225 300 375 450 5.25

Figure 28. ADSP-2106x Typical Drive Currents (Vpp =5 V)

16.0

- - -
o g by
=) =) ()

RISE AND FALL TIMES - ns
(0.5V — 4.5V, 10% — 90%)

0 20 40 60
LOAD CAPACITANCE

Figure 29. Typical Output Rise Time{10%-90% Vpp)

SOURCE VOLTAGE -V

80 100

Load Capacitance (Vpp =5 V)

3.5

3.0

25

2.0

1.5

1.0

0.5

RISE AND FALL TIMES - ns (0.8V — 2.0V)

L~
1~
/
RISE TIME L~

Y = 0.009X + 1.1

/ |1
| /;_ TIME
1 Y = 0.005X + 0.6

0 20 40 60 80 100 120 140 160 180 200
LOAD CAPACITANCE - pF

Figure 30. Typical Output Rise Time (0.8 V2.0 V) vs.

Load Capacitance (Vpp =5 V)

REV. PrA

OUTPUT DELAY OR HOLD - ns
I\

NOMINAL

-

Y = 0.03X -1.45 /

pd

e

25

50

75 100 125 150 175 200
LOAD CAPACITANCE - pF

Figure 31. Typical Output Delay or Hold vs. Load Capaci-
tance (at Maximum Case Temperature) (Vpp=5V)

120

=y o s =y -y
o N B o o

RISE AND FALL TIMES - ns (10% — 90%)
©

0

3.6V, -40°C —
\\
\ \
%\
3.3V, +25°C
3.6V, -40°C
.
1.5 2 2.5 3 3.5

SOURCE VOLTAGE -V

32. ADSP-2106x Typical Drive Currents (Vpp =3.3 V)

Y = 0.0796X +1.17 /‘
/1
v
// /l
RISE TIME
,/ /l/
L

-]

[ 1Y = 0.0467X + 0.55—]

/‘ =<1 FALLTIM

Z //

1

0 20 40 60 80 100 120 140 160 180 200

LOAD CAPACITANCE - pF

Figure 33. Typical Output Rise Time (10%-90% Vpp) vs.
Load Capacitance (Vpp = 3.3 V)
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9 5
< )
3 8 / \ /
o~ = =
' N @ Y = 0.0329X -1.65 v
> L~ ]
@ / a
€ 6 Y =0.0391X + 0.36 A =l
2 f < g
- / A z /
(2]
i Ve // > 2 /]
F oa risETme| A | 3 v
- L~ / Y =0.0305X + 0.24 a
-
=, A 5 /
‘,; 7 g 1! e
E
E 2 ; FALL TIME 5 /
(2]
2 /,, A NOMINAL /
0 -1
0 20 40 60 80 100 120 140 160 180 200 25 50 75 100 125 150 175 200
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Figure 34. Typical Output Rise Time (0.8 V-2.0 V) vs. Figure 35. Typical Output Delay or Hold vs. Load Capaci-

Load Capacitance (Vpp=3.3 V)

tance (at Maximum Case Temperature) (Vpp = 3.3 V)

ENVIRONMENTAL CONDITIONS Airflow
Thermal Characteristics (Linear Ft./Min.) -

The AD SP-2106x ispackaged in a 240-kad them ally enhanced
ceram ic QFP (CQFP). T here are tw o package versions, one

w ith a copper/fungsten heat shig on top ofthe package (€ 7) for
air cooling, and one w ith the heat slug on the bottom €W ) 4 e
cooling through the board. The AD SP2106x is o 2 i a w ih power.
case tem perature (T case). T 0 ensure that '
gpecification isnot exceeded, a h |
sourcem ay be used. A heatsink &
m aladhesive.

TCASE = 7—AMB

Tcase= Case tem perature [ easured on e

PD = Powerdissipation in W (this value
gpecific application; am ethod for ca
shown underPower D issipation) .

Oca = Value from the follow ing table.

—42—

200 400
13 11
REV. PrA



ADSP-21060C/ ADSP-21060LC

240-LEAD METRIC CQFP PIN CONFIGURATIONS
HEAT SLUG UP VERSION (CZ)

THE 240-LEAD PACKAGE CONTAINS A COPPER/TUNGSTON
HEAT SLUG ON ITS TOP SURFACE.

Pin Pin Pin Pin

No. Name No. Name

1 TD I 41  ADDR20

2 TRST 42 ADDR21

3 VDD 43

4 TDO 44

5 TIMEXP 45

6 EMU 46

7 C SA 47

8 FLAG 3 48

9 FLAG 2 49 VDD

10 FLAG1 50 ADDR25

11 FLAGO 51 ADDR26

12 GND 52  ADDR27

13 ADDRO 53  GND 93 RD

14 ADDRI1 54 MS3 94  WR

15 VDD 55 MS2 95 GND

16 ADDR?2 56 MSI1 9 VDD

17 ADDR3 57  MS0 97 GND

18 ADDR4 58 SW 98 CLKIN
19 GND 59 BMS 99  ACK

20 ADDRS 60 ADDR?28 100 DMAG2
21 ADDRG 61 GND 101 DMAGI
22  ADDR7 62 VDD 102 PAGE
23 VDD 63 VDD 103 VDD

24  ADDRS 64 ADDR29 104 BR6

25 ADDRY 65 ADDR30 105 BR5

26 ADDRI1O 66 ADDR31 106 BR4

27 GND 67 GND 107 BR3

28 ADDRIL 68 SBTS 108 BR2

29 ADDRI2 69 DMAR2 109 BRI

30 ADDRI13 70  DMARI 110 GND

31 VDD 71  HBR 111 VDD

32 ADDRI14 72 DTI1 112 GND

33 ADDRI15 73 TCLK1 113 DATAA47
34 GND 74  TFS1 114 DATA46
35 ADDRIG 75 DRI 115 DATA45
36 ADDRL7 76 RCLK1 116 VDD

37 ADDRIS 77  RFS1 117 DATA44
38 VDD 78 GND 118 DATAA43
39 VDD 79 CPA 119 DATAA42
40 ADDRI19 80 DTO 120 GND

Pin Pin Pin
Name No. Name
DATA41 DATALl4 201 L2DATO
ATA13 202 L2CLK
DATAL2 203 L2ACK
GND 204 NC
DATALL 205 VDD
DATAL0 206 L3DAT3
DATA9 207 L3DAT2
VDD 208 L3DATI1
169 DATAS 209 L3DATO
170 DATAT 210 L3CLK
171 DATAG 211 L3ACK
DATA33 172 GND 212 GND
VDD 173 DATAS 213 L4DAT3
VDD 174 DATA4 214 L4DAT?2
GND 175 DATA3 215 L4DATI1
DATA32 176 VDD 216 L4DATO
DATA31 177 DATAZ2 217 LACLK
DATA30 178 DATAL 218 L4ACK
GND 179 DATAO 219 VDD
DATAZ29 180 GND 220 GND
DATAZ28 181 GND 221 VDD
DATA27 182 LODAT3 222 LSDAT3
VDD 183 LODAT?2 223 LSDAT?2
VDD 184 LODATI1 224 LSDATI1
DATAZ26 185 LODATO 225 LSDATO
DATAZ25 186 LOCLK 226 L5CLK
DATA24 187 LOACK 227 L5ACK
GND 188 VDD 228 GND
DATAZ23 189 LIDAT3 229 D2
DATAZ22 190 LIDAT2 230 D1
DATAZ21 191 LIDATL 231 DO
VDD 192 LIDATO 232 LBOOT
DATA20 193 LICLK 233 RPBA
DATA19 194 L1ACK 234 RESET
DATA18 195 GND 235 EBOOT
GND 196 GND 236 IRQ2
DATAL7 197 VDD 237 IRQ1
DATAL6 198 L2DAT3 238 IRQO
DATA15 199 L2DAT?2 239 TCK
VDD 200 L2DATI1 240 TM S
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ADSP-21060C/ ADSP-21060LC

240-LEAD METRIC CQFP PIN CONFIGURATIONS

HEAT SLUG DOWN VERSION (CW)

THE 240-LEAD PACKAGE CONTAINS A COPPER/TUNGSTON
HEAT SLUG ON ITS BOTTOM SURFACE.

Pin Pin Pin Pin Pin Pin Pin Pin Pin

No. Name No. Name No. Name No. Name
1 GND 41 DATAZ29 81 201 GND

2 DATAO 42 GND 202 VDD

3 DATAL 43  DATA30 203 L4ACK
4 DATA2 44 204 LACLK
5 VDD 45 205 L4DATO
6 DATA3 46 206 LADAT1
7 DATA4 47 207 L4ADAT2
8 DATAD 48 208 L4DAT3
9 GND 49 DATA33 209 GND

10 DATA®G 50 DATA34 ( 210 L3ACK
11 DATAY 51 DATA35 RED Y 211 L3CLK
12 DATAS 52  NC 92  ADRCLK 212 L3DATO
13 VDD 53 GND 93 GND 213 L3DATL1
14 DATA9 54 DATA36 94 VDD 134 VDD 174 1ICSA 214 L3DAT?2
15 DATALO 55 DATA37 95 VDD 135 ADDR24 175 EMU 215 L3DAT3
16 DATALL 56 DATA38 96 RFSO 136 ADDR23 176 TIM EXP 216 VDD

17 GND 57 VDD 97 RCLKO 137 ADDR22 177 TDO 217 NC

18 DATALZ2 58 DATA39 98 DRO 138 GND 178 VDD 218 L2ACK
19 DATAL3 59 DATA40 99 TFSO 139 ADDR21 179 TRST 219 L2CLK
20 DATAL4 60 DATA41 100 TCLKO 140 ADDR20 180 TDI 220 L2DATO
21 vDD 61 GND 101 DTO 141 ADDRI19 181 TM S 221 L2DATI1
22 DATALS 62 DATAA42 102 CPA 142 VDD 182 TCK 222 L2DAT?2
23 DATAI6 63 DATAA43 103 GND 143 VDD 183 IRQO 223 L2DAT3
24 DATALY 64 DATA44 104 RFs1 144 ADDRI18 184 IRQI 224 VDD

25 GND 65 VDD 105 RCLK1 145 ADDRI17 185 IRQ2 225 GND
26 DATA1L8 66 DATAA45 106 DR1 146 ADDRILG 186 EBOOT 226 GND

27 DATA19 67 DATRA46 107 TFs1 147 GND 187 RESET 227 L1ACK
28 DATAZ0 68 DATAA47 108 TCLK1 148 ADDRIS 188 RPBA 228 LI1CLK
29 VDD 69 GND 109 DT1 149 ADDR14 189 LBOOT 229 LIDATO
30 DATAZ1 70 VDD 110 HBR 150 VDD 190 DO 230 LI1DATL1
31 DATAZ22 71 GND 111 DMARI 151 ADDRI13 191 D1 231 LIDAT?2
32 DATAZ23 72 BRIl 112 DMAR2 152 ADDRI12 192 D2 232 LIDATS3
33 GND 73 BR2 113 SBTS 153 ADDRI11 193 GND 233 VDD

34 DATA24 74  BR3 114 GND 154 GND 194 L5ACK 234 LOACK
35  DATAZ25 75  BR4 115 ADDR31 155 ADDR10 195 L5CLK 235 LOCLK
36 DATAZ26 76 BR5 116 ADDR30 156 ADDRY 196 LSDATO 236 LODATO
37 VDD 77  BR6 117 ADDR29 157 ADDRS 197 LSDATIL 237 LODATI1
38 VDD 78 VDD 118 VDD 158 VDD 198 LS5SDAT?2 238 LODAT?2
39 DATAZT 79 PAGE 119 VDD 159 ADDR7Y7 199 LSDAT3 239 LODAT3
40 DATAZ8 80 DMAGI 120 GND 160 ADDRG6 200 VDD 240 GND
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OUTLINE DIMENSIONS

D in ensions shown in inches and (n illin eters).

240-Lead CQFP with Heat Slug Up and Formed Leads (QS-240)

1.433 (36.40)
le————— 7378 (36.0%5) SQ
7.404 (35.65)

1.270 (32.25)
|-7 1.260 (32.00) SQ 4—|
1.250 (31.75)
PIN 1 210,
1D 11 il il il il f il il il

SEAL RING N

~ N

BOTTOM VIEW

NS ARE IN INCHES
D PLATE (60 MICROINCHES)
005 (0.13) MAX

0.035 (0.90)
0.030 (0.75)
0.024 (0.60) 0.007 (0.17)
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ADSP-21060C/ ADSP-21060LC

OUTLINE DIMENSIONS

D in ensions shown in inches and (m illin eters).

240-Lead Metric CQFP with Heat Slug Up and Unformed Leads (QS-240)

2.953 (75.00) SQ

0.081
(2.05)

$0.102 (2.60)
2x¢$0.100 (2.55)
$0.098 (2.50)

120
121

+]0748(19.00)SQ |«
2 x
2.594 TOP VIEW
(65.90)
HEAT SLUG
0.827 (21.00) SQ
'
7 LA HHHHHH
0.081
(2.05)

0.130 (3.30)
0.120 (3.05)
0.110 (2.80)

0.007 (0.175)

e————— 2559(65.000SQ —————————————»

2.217 (56.31) MAX TYP
|-— 1.161 (29. 50) BSC

H\H\HHHHHHH I_

INDEX 1
GOLD
PLATED |

0.006 (0.150)

4 x

BB 4 3.005 (0.137)
= [ 1 ¥ —
| ¥ [)

—46—

0.142 (3.60)
0.140 (3.55)

0138 (3.50) 1.270 (32.25)

l«—— 7.260 (32.00) SQ@
1.250 (31.75)

0.665 (16.88)
8 x 0.650 (16.50)

0.635 (16.12)

0.102 (2.60)
0.100 (2.55)
0.098 (2.50)

61
60

. 0.020 (0.50
0:067 (0.17) BS(C )
>l > e

DETAIL AA

0.035 (0.90) -
0.031 ( 0.80) J_|_|
0.028 (0.70)
-
DETAIL BB
REV.

PrA



ADSP-21060C/ ADSP-21060LC

OUTLINE DIMENSIONS

D in ensions shown in inches and (m illin eters).

240-Lead Metric CQFP with Heat Slug Down and Formed Leads (QS-240A)

1.433 (36.40) 0.837 (21.25)

1.418 (36.025) SQ fe——— 0.827 (21.00) SQ ——»
1.404 (35.65) 0.817 (20.75)
1.270 (32.25) 0.758 (19.25)

1,260 (32.00) SQ

0.748 (19.00) SQ
0.738 (18.75)

SEAL RING

TOP VIEW
PINS DOWN

.“EEAD FINISH = GOLD PLATE (60 MICROINCHES)
3. LEAD SWEEP = 0.005 (0.13) MAX

0.154 (3.92) MAX

7 %—:lk—
—5 — 0.035(0.90)
0.030 (0.75)

0.024 (0.60)

EATING PLANE
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ADSP-21060C/ ADSP-21060LC

0.081
(2.05)

oo

$0.102 (2.60)

@] 20100 259)

$0.098 (2.50)

SEAL RING

OUTLINE DIMENSIONS

D In ensions shown in inches and {m illin eters).

2.953 (75.00) SQ

M 2.559(65.00)8Q ——————*

[ a———— 2.217 (56.31) MAX TYP

1.161 (29.50) BSC
AA

LID

TOP VIEW

1.104 (28.05)
1,004 (27.80) SQ
T 085 (27 55)

2.756 (70.00) SQ
2.972 (75.50) SQ

0.135(3.42)
0.125 (3.17)
0115 (2.92)

ﬂﬂ

-

INDEX 1
PLATED

0.142 (3.60)
0.140 (3.55)
0.138 (3.50)

240-Lead Metric CQFP with Heat Slug Down and Unformed Leads (QS-240A)

1.270 (32.25)

1.260 (32.00) SQ
1,250 (31.75)

0.665 (16.88)

8 x 0.650 (16.50)

_.I 0.635 (16.12)

NN,
%

5.005 (0.137)

¥

0.102 (2.60)
0.100 (2.55)
0.098 (2.50)

61
60

0748 (19.00) SQ

BOTTOM VIEW

HEAT SLUG

0.827 (21.00) SQ |«

DETAIL AA

ORDERING GUIDE

#l:l_

DETAIL BB

Part Number

Case Temperature Range

Heat Slug Orientation

Instruction Rate

Operating Voltage

AD SP-21060C Z2-133
AD SP-21060C Z2-160
AD SP-21060CW -133
AD SP-21060CW -160
AD SP-21060LCW -133
AD SP-21060LCW -160

—-40°C to +100°C
—-40°C to +100°C
—-40°C to +100°C
—-40°C to +100°C
—-40°C to +100°C
—-40°C to +100°C

HeatSugUp
HeatSugUp
HeatSugD own
HeatSugD own
HeatSugD own
HeatSugD own

33MHz
40M H z
33MHz
40M H z
33MHz
40M H z

5V
5V
5V
5V
33V
33V
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