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ADSP-2185M

GENERAL DESCRIPTION

The ADSP-2185M is a single-chip microcomputer optimized
for digital signal processing (DSP) and other high-speed numeric
processing applications.

The ADSP-2185M combines the ADSP-2100 family base archi-
tecture (three computational units, data address generators, and
a program sequencer) with two serial ports, a 16-bit internal DMA
port, a byte DMA port, a programmable timer, Flag I/O, exten-
sive interrupt capabilities, and on-chip program and data memory.

The ADSP-2185M integrates 80K bytes of on-chip memory
configured as 16K words (24-bit) of program RAM, and 16K
words (16-bit) of data RAM. Power-down circuitry is also pro-
vided to meet the low power needs of battery-operated portable
equipment. The ADSP-2185M is available in a 100-lead LQFP
package and 144 Ball Mini-BGA.

In addition, the ADSP-2185M supports new instructions, which
include bit manipulations—bit set, bit clear, bit toggle, bit test—
new ALU constants, new multiplication instruction (X squared),
biased rounding, result-free ALU operations, I/O memory trans-
fers, and global interrupt masking, for increased flexibility.

Fabricated in a high-speed, low-power, CMOS process, the
ADSP-2185M operates with a 13.3 ns instruction cycle time.
Every instruction can execute in a single processor cycle.

The ADSP-2185M’s flexible architecture and comprehensive
instruction set allow the processor to perform multiple opera-
tions in parallel. In one processor cycle, the ADSP-2185M can:

+ Generate the next program address

* Fetch the next instruction

¢ Perform one or two data moves

» Update one or two data address pointers
* Perform a computational operation

This takes place while the processor continues to:

* Receive and transmit data through the two serial ports

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

* Decrement timer

DEVELOPMENT SYSTEM

The ADSP-2100 Family Development Software, a complete set
of tools for software and hardware system development, supports
the ADSP-2185M. 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 Simulator provides an interactive instruction-
level simulation with a reconfigurable user interface to display
different portions of the hardware environment.

EZ-ICE is a registered trademark of Analog Devices, Inc.
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The EZ-KIT Lite is a hardware/software kit offering a complete
evaluation environment for the ADSP-218x family: an ADSP-
2189M-based evaluation board with PC monitor software plus
assembler, linker, simulator, and PROM splitter software. The
ADSP-2189M EZ-KIT Lite is a low cost, easy to use hardware
platform on which you can quickly get started with your DSP
software design. The EZ-KIT Lite includes the following features:

* 75 MHz ADSP-2189M

 Full 16-Bit Stereo Audio I/O with AD73322 Codec
* RS-232 Interface

* EZ-ICE Connector for Emulator Control

* DSP Demo Programs

* Evaluation Suite of VisualDSP

The ADSP-218x EZ-ICE® Emulator aids in the hardware
debugging of an ADSP-2185M system. The ADSP-2185M
integrates on-chip emulation support with a 14-pin ICE-Port
interface. This interface provides a simpler target board connec-
tion that requires fewer mechanical clearance considerations
than other ADSP-2100 Family EZ-ICEs. The ADSP-2185M
device need not be removed from the target system when using
the EZ-ICE, nor are any adapters needed. Due to the small
footprint of the EZ-ICE connector, emulation can be supported
in final board designs.

The EZ-ICE performs a full range of functions, including:

* In-target operation

+ Up to 20 breakpoints

+ Single-step or full-speed operation

* Registers and memory values can be examined and altered

* PC upload and download functions

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

* C source-level debugging

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

Additional Information

This data sheet provides a general overview of ADSP-2185M
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 about the development
tools, refer to the ADSP-2100 Family Development Tools
data sheet.
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external buses with bus request/grant signals (BR, BGH, and BG).
One execution mode (Go Mode) allows the ADSP-2185M to
continue running from on-chip memory. Normal execution
mode requires the processor to halt while buses are granted.

The ADSP-2185M can respond to eleven interrupts. There can
be up to six external interrupts (one edge-sensitive, two level-
sensitive, and three configurable) and seven internal interrupts
generated by the timer, the serial ports (SPORTS), the Byte DMA
port, and the power-down circuitry. There is also a master
RESET signal. The two serial ports provide a complete synchro-
nous serial interface with optional companding in hardware and
a wide variety 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.

The ADSP-2185M provides up to 13 general-purpose flag pins.
The data input and output pins on SPORT1 can be alternatively
configured as an input flag and an output flag. In addition, eight
flags are programmable as inputs or outputs, and three flags are
always outputs.

A programmable interval timer generates periodic interrupts.
A 16-bit count register (TCOUNT) decrements every n pro-
cessor cycle, where n is a scaling value stored in an 8-bit register
(TSCALE). When the value of the count register reaches zero,
an interrupt is generated and the count register is reloaded from
a 16-bit period register (TPERIOD).

Serial Ports

The ADSP-2185M incorporates two complete synchronous

serial ports (SPORTO and SPORT1) for serial communications
and multiprocessor communication.

Here is a brief list of the capabilities of the ADSP-2185M
SPORT:Ss. For additional information on Serial Ports, refer to
the ADSP-2100 Family User’s Manual.

+ SPORTSs are bidirectional and have a separate, double-
buffered transmit and receive section.

REV. 0

* SPORTS can use an external serial clock or generate their
own serial clock internally.

* SPORT:s have independent framing for the receive and trans-
mit sections. Sections run in a frameless mode or with frame
synchronization signals internally or externally generated.
Frame sync signals are active high or inverted, with either of
two pulsewidths and timings.

« SPORTS support serial data word lengths from 3 to 16 bits
and provide optional A-law and p-law companding according
to CCITT recommendation 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 overhead cycle per data word. An interrupt
is generated after a data buffer transfer.

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

* SPORT1 can be configured to have two external interrupts
(IRQO and IRQ1) and the FI and FO signals. The internally
generated serial clock may still be used in this configuration.

PIN DESCRIPTIONS

The ADSP-2185M is available in a 100-lead LQFP package
and a 144-Ball Mini-BGA package. In order to maintain maxi-
mum functionality and reduce package size and pin count, some
serial port, programmable flag, interrupt and external bus pins
have dual, multiplexed functionality. The external bus pins are
configured during RESET only, while serial port pins are soft-
ware configurable during program execution. Flag and interrupt
functionality is retained concurrently on multiplexed pins. In
cases where pin functionality is reconfigurable, the default state is
shown in plain text; alternate functionality is shown in italics.
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Slow Idle

The IDLE instruction is enhanced on the ADSP-2185M to let
the processor’s internal clock signal be slowed, further reducing
power consumption. The reduced clock frequency, a program-
mable 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 incom-
ing interrupts. The one-cycle response time of the standard idle
state is increased by n, the clock divisor. When an enabled inter-
rupt is received, the ADSP-2185M will remain in the idle state
for up to a maximum of n processor cycles (n = 16, 32, 64, or
128) before resuming normal operation.

When the IDLE (n) 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 than can be serviced, due to the additional time the
processor takes to come out of the idle state (a maximum of n
processor cycles).

SYSTEM INTERFACE

Figure 2 shows typical basic system configurations with the
ADSP-2185M, two serial devices, a byte-wide EPROM, and
optional external program and data overlay memories (mode-
selectable). Programmable wait state generation allows the
processor to connect easily to slow peripheral devices. The

FULL MEMORY MODE

ADSP-2185M also provides four external interrupts and two
serial ports or six external interrupts and one serial port. Host
Memory Mode allows access to the full external data bus, but
limits addressing to a single address bit (A0). Through the use
of external hardware, additional system peripherals can be added
in this mode to generate and latch address signals.

Clock Signals
The ADSP-2185M can be clocked by either a crystal or a
TTL-compatible clock signal.

The CLKIN input cannot be halted, changed during opera-
tion, nor operated below the specified frequency during normal
operation. The only exception is while the processor is in the
power-down state. For additional information, refer to Chap-
ter 9, ADSP-2100 Family User’s Manual, for detailed information
on this power-down feature.

If an external clock is used, it should be a TTL-compatible signal
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 must be left unconnected.

The ADSP-2185M uses an input clock with a frequency equal to
half the instruction rate; a 37.50 MHz input clock yields a 13 ns
processor cycle (which is equivalent to 75 MHz). Normally,
instructions are executed in a single processor cycle. All device
timing is relative to the internal instruction clock rate, which is
indicated by the CLKOUT signal when enabled.

Because the ADSP-2185M includes an on-chip oscillator circuit,
an external crystal may be used. The crystal should be connected
across the CLKIN and XTAL pins, with two capacitors con-
nected as shown in Figure 3. Capacitor values are dependent on
crystal type and should be specified by the crystal manufacturer.
A parallel-resonant, fundamental frequency, microprocessor-
grade crystal should be used.

A clock output (CLKOUT) signal is generated by the processor
at the processor’s cycle rate. This can be enabled and disabled by
the CLKODIS bit in the SPORTO0 Autobuffer Control Register.

HOST MEMORY MODE

ADSP-2185M
1/2x CLOCK CLKIN 1 1/2x CLOCK CLKIN
OR 14 A13-0 OR
CRYSTAL XTAL obRiso =y Y CRYSTAL XTAL 1
<«—>»| FLO-2 D23-16 )| A0-A21 < FLO-2 A0 [~
BYTE RQ2
«—»| IRQ2/PF7 24 D15-8 -«+—»IRQ2/PF7 16
~.| aE/PFs DATA23-0 KSZT [ K paTA  MEMORY «~—|RQE/PF4  DATA23-8 52>
«—»| IRQLO/PF5 __ P . -+—» IRQLO/PF5
«—| IRQL1/PF6 BMS 2185M ,/T5 «—|IRQL1/PF6 BWS ——
WR |—» A10-0 -«—| MODE D/PF3 wWR —
~«—»| MODE D/PF3 RD |- | = ADDR «+—»| MODE C/PF2 D
~«—»{ MODE C/PF2 D238 /O SPACE «+—»| MODE A/PF0 >
<«—»| MODE A/PF0 DATA (PERIPHERALS) <«—»| MODE B/PF1
-+—>»| MODE B/PF1 _ 2048 LOCATIONS SPORT1
ToMS - TS TOMS [—
sgﬁgnn A130 SCLK1
L] -~ RFS1 OR IRQ0
SERIAL BESIIORING0 M (D | 00F OVERLAY e TFS1 ORTRGT
DEVICE TFS1 OR IRQ1 (———|pata MEMORY DT1 OR FO
DT1 OR FO — DR1 OR FI
PMS [ | TWO 8K PMS
DR1ORFi DVS ] PM SEGMENTS SPORTO oHS
CMs ] TWO 8K SCLKo oS —
siiﬁgro _ DM SEGMENTS SERIAL RFSO C_S
B % [ DEVICE BI':%O BR je—
DEVICE [« TFS0 BGH |— DRO ) g
BGH |——»
BRo PWD [+— PWD [«——
il PWDACK |—> IDMA PORT
IRD/D6 PWDACK [—
SYSTEM WR/D7
INTERFACE 1S/D4
1AL/D5
prCONTROLLER TACK/D3
1AD15-0

Figure 2. Basic System Interface
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Data Memory

Data Memory (Full Memory Mode) is a 16-bit-wide space used
for the storage of data variables and for memory-mapped control
registers. The ADSP-2185M has 16K words on Data Memory
RAM on-chip. Part of this space is used by 32 memory-mapped
registers. Support also exists for up to two 8K external memory
overlay spaces through the external data bus. All internal accesses

complete in one cycle. Accesses to external memory are timed
using the wait states specified by the DWAIT register and the
wait state mode bit.

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

DATA MEMORY DATAMEMORY  ADDR
ALWAYS 32 MEMORY Ox3FFF
MAPPED
ACCESSIBLE REGISTERS
AT ADDRESS OX3FEQ
0x2000 — OX3FFF
INTERNAL 0x3FDF
8160 WORDS
0x0000 — 0x1FFF 0x2000
Ox1FFF
ACCESSIBLE WHEN 8K INTERNAL
DM OVLAY =0 DMOVLAY =0
0x0000 — Ox1FFF? OR
EXTERNAL 8K
| DMOVLAY =1, 2
0x0000 — Ox1FFF
ACCESSIBLE WHEN 0x0000
DMOVLAY =1
,\E,,)I(ETME(?F':{;\L ACCESSIBLE WHEN :‘OTE:
DMOVLAY =2 SEE TABLE IV FOR DMOVAY BITS
Figure 5. Data Memory Map
Table IV. DMOVLAY Bits
DMOVLAY Memory A13 A12:0
0 Internal Not Applicable Not Applicable
1 External Overlay 1 0 13 LSBs of Address Between 0x2000 and 0x3FFF
2 External Overlay 2 1 13 LSBs of Address Between 0x2000 and 0x3FFF

Memory Mapped Registers (New to the ADSP-2185M)

The ADSP-2185M has three memory mapped registers that differ
from other ADSP-21xx Family DSPs. The slight modifications
to these registers (Wait State Control, Programmable Flag and
Composite Select Control, and System Control) provide the
ADSP-2185M’s wait state and BMS control features. Default
bit values at reset are shown; if no value is shown, the bit is unde-
fined at reset. Reserved bits are shown on a grey field. These bits
should always be written with zeros.

WAITSTATE CONTROL
1514 1312 1110 9 8 7 6 5 4 3 2 1 0
[1{a]s[a[a{a]aa]a]a]a]a]a]1]1]1]omoxsrre)
"
IOWAIT1  IOWAITO

DWAIT IOWAIT3  IOWAIT2

WAIT STATE MODE SELECT

0 = NORMAL MODE (PWAIT, DWAIT, IOWAIT0-3 = N WAIT STATES, RANGING
FROM 0 TO 7)

1=2N + 1 MODE (PWAIT, DWAIT, IOWAIT0-3 = 2N + 1 WAIT STATES, RANGING
FROM 0 TO 15)

Figure 6. Wait State Control Register

PROGRAMMABLE FLAG AND COMPOSITE SELECT CONTROL
15 14 13 12 11
[1]1]1]1] |o|1|1|o|o|o|o|o|o|o|o| DM(0x3FES)
H—/

—_——

BMWAIT CMSSEL PFTYPE

0 = DISABLE CMS 0 =INPUT
1=ENABLE CMS 1=0UTPUT

(WHERE BIT: 11-10M, 10-BM, 9-DM, 8-PM)

Figure 7. Programmable Flag and Composite Control
Register
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SYSTEM CONTROL
15 14 1312 11 10 9 8 3210
[o]ofoo]o]4 |o|o|o|o|o|o|o|1 [1]1] omoxsrer)
RESERVED RESERVED, ALWAYS | PWAIT
SETTO 0 SET T0 0 PROGRAM MEMORY
WAIT STATES
SPORTO ENABLE
0 = DISABLE
1 = ENABLE DISABLE BMS

0 = ENABLE BMS
1 = DISABLE BMS, EXCEPT WHEN MEMORY
STROBES ARE THREE-STATED

SPORT1 ENABLE
0 = DISABLE
1=ENABLE

SPORT1 CONFIGURE
0 = FI, FO, IRQO, IRQT, SCLK
1= SPORT1

NOTE: RESERVED BITS ARE SHOWN ON A GRAY FIELD. THESE BITS SHOULD
ALWAYS BE WRITTEN WITH ZEROS.

Figure 8. System Control Register

I/0 Space (Full Memory Mode)

The ADSP-2185M supports an additional external memory
space called I/O space. This space is designed to support simple
connections to peripherals (such as data converters and external
registers) or to bus interface ASIC data registers. I/O space sup-
ports 2048 locations of 16-bit wide data. The lower eleven bits
of the external address bus are used; the upper three bits are
undefined. Two instructions were added to the core ADSP-2100
Family instruction set to read from and write to I/O memory
space. The I/O space also has four dedicated three-bit wait state
registers, IOWAITO0-3, which in combination with the wait state
mode bit, specify up to 15 wait states to be automatically gener-
ated for each of four regions. The wait states act on address
ranges as shown in Table V.

-13-



ADSP-2183M

These 32 words are used to set up the BDMA to load in the
remaining program code. The BCR bit is also set to 1, which
causes program execution to be held off until all 32 words are
loaded into on-chip program memory. Execution then begins at
address 0.

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

The IDLE instruction can also be used to allow the processor
to hold off execution while booting continues through the
BDMA interface. For BDMA accesses while in Host Mode, the
addresses to boot memory must be constructed externally to the
ADSP-2185M. The only memory address bit provided by the
processor is AQ.

IDMA Port Booting

The ADSP-2185M can also boot programs through its Internal
DMA port. If Mode C = 1, Mode B = 0, and Mode A = 1, the
ADSP-2185M boots from the IDMA port. IDMA feature can
load as much on-chip memory as desired. Program execution is
held off until on-chip program memory location 0 is written to.

Bus Request and Bus Grant

The ADSP-2185M 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-2185M is not performing an external memory access, it
responds to the active BR input in the following processor cycle by:

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

« Asserting the bus grant (BG) signal, and

» Halting program execution.

If Go Mode is enabled, the ADSP-2185M will not halt program
execution until it encounters an instruction that requires an
external memory access.

If the ADSP-2185M is performing an external memory access
when the external device asserts the BR signal, it will not three-
state the memory interfaces nor assert the BG signal until the
processor cycle after the access completes. The instruction does
not need to be completed when the bus is granted. If a single
instruction requires two external memory accesses, the bus will
be granted between the two accesses.

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

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

The BGH pin is asserted when the ADSP-2185M requires the
external bus for a memory or BDMA access, but is stopped.
The other device can release the bus by deasserting bus request.
Once the bus is released, the ADSP-2185M deasserts BG and
BGH and executes the external memory access.

Flag 1/O Pins

The ADSP-2185M has eight general purpose programmable
input/output flag pins. They are controlled by two memory
mapped registers. The PFTYPE register determines the direc-
tion, 1 = output and 0 = input. The PFDATA register is used to
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read and write the values on the pins. Data being read from a
pin configured as an input is synchronized to the ADSP-2185M’s
clock. Bits that are programmed as outputs will read the value
being output. The PF pins default to input during reset.

In addition to the programmable flags, the ADSP-2185M has five
fixed-mode flags, FI, FO, FLO, FL1, and FL2. FLO-FL2 are
dedicated output flags. FI and FO are available as an alternate
configuration of SPORT1.

Note: Pins PF0, PF1, PF2, and PF3 are also used for device
configuration during reset.

Instruction Set Description

The ADSP-2185M assembly language instruction set has an
algebraic syntax that was designed for ease of coding and read-
ability. The assembly language, which takes full advantage of the
processor’s unique architecture, offers the following benefits:

* The algebraic syntax eliminates the need to remember cryptic
assembler mnemonics. For example, a typical arithmetic add
instruction, such as AR = AX0 + AYO0, resembles a simple
equation.

+ Every instruction assembles into a single, 24-bit word that
can execute in a single instruction cycle.

+ The syntax is a superset ADSP-2100 Family assembly lan-
guage and is completely source and object code compatible
with other family members. Programs may need to be relocated
to utilize on-chip memory and conform to the ADSP-2185M’s
interrupt vector and reset vector map.

+ 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 instruc-
tion cycle.

* Multifunction instructions allow parallel execution of an
arithmetic instruction with up to two fetches or one write to
processor memory space during a single instruction cycle.

DESIGNING AN EZ-ICE-COMPATIBLE SYSTEM

The ADSP-2185M has on-chip emulation support and an
ICE-Port, a special set of pins that interface to the EZ-ICE.
These features allow in-circuit emulation without replacing the
target system processor by using only a 14-pin connection from
the target system to the EZ-ICE. Target systems must have a
14-pin connector to accept the EZ-ICE’s in-circuit probe, a
14-pin plug.

Issuing the chip reset command during emulation causes the
DSP to perform a full chip reset, including a reset of its memory
mode. Therefore, it is vital that the mode pins are set correctly
PRIOR to issuing a chip reset command from the emulator user
interface. If a passive method of maintaining mode information is
being used (as discussed in Setting Memory Modes), it does not
matter that the mode information is latched by an emulator
reset. However, if the RESET pin is being used as a method of
setting the value of the mode pins, the effects of an emulator
reset must be taken into consideration.

One method of ensuring that the values located on the mode
pins are those desired is to construct a circuit like the one shown
in Figure 12. This circuit forces the value located on the Mode
A pin to logic high; regardless of whether it is latched via the
RESET or ERESET pin.

REV. 0



ADSP-2185M

ABSOLUTE MAXIMUM RATINGS!

Value
Parameter Min Max
Internal Supply Voltage (Vppmr) 0.3V +3.0V
External Supply Voltage (VppexT) 0.3V +4.0V
Input Voltage? 0.5V +4.0V
Output Voltage Swing> 05V Vppexr+ 05V
Operating Temperature Range —40°C +85°C
Storage Temperature Range —65°C +150°C
Lead Temperature (5 sec) LQFP 280°C

ESD SENSITIVITY

NOTES

!Stresses greater than those listed may cause permanent damage to the device.
These are stress ratings only; functional operation of the device at these or any other
conditions greater than those indicated in the operational sections of this specifi-
cation is not implied. Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

2Applies to Bidirectional pins (D0-D23, RFS0, RFS1, SCLKO0, SCLK1, TFSO0,
TFS1, A1-A13, PF0-PF7) and Input only pins (CLKIN, RESET, BR, DRO,
DRI, PWD).

A0, DTO, DT1, CLKOUT, FL2-0, BGH).

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000V readily
accumulate on the human body and test equipment and can discharge without detection. Although
the ADSP-2185M features proprietary ESD protection circuitry, permanent damage may occur on
devices subjected to high-energy electrostatic discharges. Therefore, proper ESD precautions are
recommended to avoid performance degradation or loss of functionality.

WARNING!

| ESD SENSITIVE DEVICE

TIMING SPECIFICATIONS

GENERAL NOTES

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

TIMING NOTES

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

REV. 0

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

MEMORY TIMING SPECIFICATIONS

The table below shows common memory device specifications
and the corresponding ADSP-2185M timing parameters, for
your convenience.

Memory Timing
Device Parameter
Specification Parameter | Definition!
Address Setup to taAsw A0-A13, xMS Setup before
Write Start WR Low
Address Setup to tAw A0-A13, xMS Setup before
Write End WR Deasserted
Address Hold Time | tywra A0-A13, xMS Hold before
WR Low
Data Setup Time tow Data Setup before WR
High
Data Hold Time tpH Data Hold after WR High
OE to Data Valid tRDD RD Low to Data Valid
Address Access Time| taa A0-A13, xMS to Data Valid

NOTE ___
'XMS = PMS, DMS, BMS, CMS or TOMS.
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TEST CONDITIONS

Output Disable Time

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

The decay time, tpgcays is dependent on the capacitive load,
Cr, and the current load, ir, on the output pin. It can be
approximated by the following equation:

C. x0.5V

L

IpECAY =
from which

tDIS - [MEASURED - tDECAY

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

INPUT 1.5V
2.0v
OUTPUT 1.5V
0.8V

Figure 18. Voltage Reference Levels for AC Measure-
ments (Except Output Enable/Disable)
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Output Enable Time

Output pins are considered to be enabled when they have made
a transition from a high-impedance state to when they start driving.
The output enable time (tgya) is the interval from when a refer-
ence signal reaches a high or low voltage level to when the output
has reached a specified high or low trip point, as shown Figure
19. If multiple pins (such as the data bus) are enabled, the mea-
surement value is that of the first pin to start driving.

REFERENCE 4
SIGNAL \

tvMEASURED

VoH Vou
(MEASURED) (MEASURED)
Vou (MEASURED) —0.5V 2,0V
OUTPUT
VoL (MEASURED) +0.5V 1.0v
VoL t VoL
(MEASURED) ™ DECAY (MEASURED)
4 OUTPUT
OUTPUT STOPS STARTS
DRIVING DRIVING

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

Figure 19. Output Enable/Disable

loL

TO
OUTPUT 1.5V
50pF

|||—|

lon

Figure 20. Equivalent Loading for AC Measurements
(Including All Fixtures)
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Parameter Min Max Unit
Clock Signals and Reset

Timing Requirements:

tekr CLKIN Period 26.6 80 ns
TcKIL CLKIN Width Low 8 ns
TCKIH CLKIN Width ngh 8 ns
Switching Characteristics:

tekL CLKOUT Width Low 0.5tck — 2 ns
TcKkH CLKOUT Width ngh 0.5tck — 2 ns
tckoH CLKIN ngh to CLKOUT ngh 0 13 ns
Control Signals Timing Requirements:

trsp RESET Width Low 5tek! ns
tMs Mode Setup before RESET High 2 ns
tmMH Mode Hold after RESET High 5 ns
NOTE

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

oscillator start-up time).

tew

CLKIN \

/

CLKOUT

— toxiL ———»

PF(3:0)*

REV. 0

RESET 4
trsp—»

*PF3 IS MODE D, PF2 IS MODE C, PF1 IS MODE B, PF0 IS MODE A

tys |¢—twn

Figure 21. Clock Signals
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Parameter Min Max Unit

Interrupts and Flags
Timing Requirements:

tEs IRQx, FI, or PFx Setup before CLKOUT Low! 2 >4 0.25tck + 10 ns
tIFH IRQx, FI, or PFx Hold after CLKOUT High® %4 0.25tck ns
Switching Characteristics:

tFoH Flag Output Hold after CLKOUT Low’ 0.5tck — 5 ns
troD Flag Output Delay from CLKOUT Low’ 0.5tck + 4 ns
NOTES

'If IRQx and FI inputs meet t;zg and typy setup/hold requirements, they will be recognized during the current clock cycle; otherwise the signals will be recognized on
the following cycle. (Refer to “Interrupt Controller Operation” in the Program Control chapter of the ADSP-2100 Family User’s Manual for further information on
interrupt servicing.)

2Edge-sensitive interrupts require pulsewidths greater than 10 ns; level-sensitive interrupts must be held low until serviced.

*IRQx = IRQO, IRQ1, IRQ2, IRQLO, IRQLI, IRQLE.

‘PFx = PF0, PF1, PF2, PF3, PF4, PF5, PF6, PF7.

5Flag Outputs = PFx, FL0, FL1, FL2, FO.

lt—— trop ——p»|

CLKOUT _\ / / \

N~—
lt— tron —

FLAG B
OUTPUTS

N

— tipy

IRQx
Fl
PFx

tigs —»

Figure 22. Interrupts and Flags
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Parameter Min Max Unit
Bus Request-Bus Grant

Timing Requirements: _

teH BR Hold after CLKOUT High! 0.25tck + 2 ns
tBs BR Setup before CLKOUT Low! 0.25tck + 10 ns
Switching Characteristics: __

tsp CLKOUT High to xMS, RD, WR Disable 0.25tcx + 8 ns
tsps xMS, RD, WR Disable to BG Low 0 ns
tsE BG High to xMS, RD, WR Enable 0 ns
tsEC xMS, RD, WR Enable to CLKOUT High 0.25tck — 3 ns
tSDBH xMS, RD, WR Disable to BGH Low? 0 ns
tSEH BGH High to xMS, 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 Family User’s Manual for BR/BG cycle relationships.
BGH is asserted when the bus is granted and the processor or BDMA requires control of the bus to continue.

CLKOUT

/|
—» tsec

BG
tsps 3)
t« tse la—
tspeH o)
tsen a—

Figure 23. Bus Request-Bus Grant

f/'

R tsp

1
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Parameter Min Max Unit
Memory Write

Switching Characteristics:

tow Data Setup before WR High 0.5t -4+w ns
tpH Data Hold after WR High 0.25t,, -1 ns
twp WR Pulsewidth 0.5t -3+w ns
tWDE WR Low to Data Enabled 0 ns
tasw A0-A13, XMS Setup before WR Low 0.25t, -3 ns
tDDR Data Disable before WR or RD Low 0.25t, -3 ns
tcwr CLKOUT High to WR Low 0.25t, -2 0.25¢t, +4 ns
taw A0-A13, xMS, Setup before WR Deasserted 0.75t - 5+w ns
tWRA A0-A13, xMS Hold after WR Deasserted 0.25t,, -1 ns
tWWR WR High to RD or WR Low 0.5t -3 ns
NOTES

W = wait states X tck.

REV. 0

po-ats —— | (N
XA

X

- twra 9|
WR \ / \
N—
a-tasw > la—— typ —» [€——twwr ——»
tAW L t t,
4~ ‘DH o |«— 'DDR —p»|
[ tcwp ———» L,
D0-D23 4 >< X
\7 V.
> |a— tow —»|
twoe
RD

Figure 25. Memory Write
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Serial Ports

Parameter Min Max Unit
Serial Ports

Timing Requirements:

tsck SCLK Period 26.6 ns
tscs DR/TFS/RFS Setup before SCLK Low 4 ns
tscH DR/TFS/RFS Hold after SCLK Low 7 ns
tscp SCLKIN Width 12 ns
Switching Characteristics:

tce CLKOUT ngh to SCLKOUT 0.25tck 0.25tcg + 6 ns
tSCDE SCLK High to DT Enable 0 ns
tscpv SCLK High to DT Valid 12 ns
tRH TFS/RFSout Hold after SCLK High 0 ns
trRD TFS/RFSgyt Delay from SCLK High 12 ns
tscpH DT Hold after SCLK High 0 ns
tTDE TFS (Alt) to DT Enable 0 ns
ttpy TES (Alt) to DT Valid 12 ns
tscDD SCLK High to DT Disable 12 ns
tRDV RFS (Multichannel, Frame Delay Zero) to DT Valid 12 ns

CLKOUT
e tec - tsck >

SCLK ’4 \_ /4
N /| a——1tscp — N /
tscs | tscu ——tscp —»
DR
TFSIN
RFS|n
- trp ]
trH [—»
RFSout s
TFSout xt .
e tscop—p-|
e tscov -9 .
tscoe fe—» SCDH —P| [

or X X p—

troE [—>
¢ trpy
TFSout ”
ALTERNATE ><
FRAME MODE K
- trpy
RFSout
MULTICHANNEL
MODE,

X
FRAME DELAY 0 1 L
(MFD = 0) TDE |
troy >
TFSIN
ALTERNATE
FRAME MODE
trov >
RFS|N
MULTICHANNEL
MODE,

FRAME DELAY 0
(MFD = 0)

Figure 26. Serial Ports
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Parameter Min Max Unit
IDMA Write, Short Write Cycle
Timing Requirements:
tcw TACK Low before Start of Write! 0 ns
trwp Duration of Write! 2 10 ns
tipsu IAD15-0 Data Setup before End of Write? >4 3 ns
tioH IAD15-0 Data Hold after End of Write® >4 2 ns
Switching Characteristic:
tKHW Start of Write to IACK High 10 ns
NOTES _
1Start of Write =lS Low and IWR Low.
2End of Write = IS High or IWR High.
3If Write Pulse ends before IACK Low, use specifications tipgys tpg.
*If Write Pulse ends after IACK Low, use specifications tixsys tiky.-
tkw e
TACK \
— tiknw
s OO 7
< twp —»
—_ \
WR N 7{
—»{ tipn
tipsu —»
IAD15-0 DATA
Figure 28. IDMA Write, Short Write Cycle
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Parameter Min Max Unit
IDMA Read, Short Read Cycle! 2

Timing Requirements:

KR TACK Low before Start of Read’ 0 ns
tIRP1 Duration of Read (DM/PM1)* 10 2tck -5 ns
tiRP2 Duration of Read (PM2)’ 10 tck — 5 ns
Switching Characteristics:

tIKHR TACK High after Start of Read? 10 ns
tIKDH IAD15-0 Data Hold after End of Read® 0 ns
tIKDD IAD15-0 Data Disabled after End of Read® 10 ns
tIRDE IAD15-0 Previous Data Enabled after Start of Read 0 ns
tRDV IAD15-0 Previous Data Valid after Start of Read 10 ns
NOTES

!Short Read Only must be disabled in the IDMA Overlay memory mapped register.

Consider using the Short Read Only mode, instead, because Short Read mode is not applicable at high clock frequencies.
3Start of Read = IS Low and TRD Low.

‘DM Read or first half of PM Read.

>Second half of PM Read.

°End of Read = IS High or IRD High.

IACK
tikr } -—

w0 ——

|

t
tirpe —» -— 1KDH

7
PREVIOUS
IAD1 —_—
0 ><( DATA

- tikop

tirpv
- .
»

ot

Figure 31. IDMA Read, Short Read Cycle
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100-LEAD LQFP PIN CONFIGURATION

<@ oo
4 4y
4
858 & 282 £ 82
§§§o§|ﬁg:§|§g:;°*“8ﬁ&8§°’”"‘°
29Iz esacEfEacdc aad8Ganna
HEEEEEEEEEE8EEEEEREEEREIRE
/
A4NAD3 [1 | o 75] D15
AS/ADA [2] “RReeq 74|D14
GND [3 ] 73] D13
A6/1AD5 [ 4| 72] p12
A7/1AD6 [5 | [71] GND
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A10/1AD9 [ 8 | 68] D9
A11/1AD10 [ 9 | 67 Vppext
A12/IAD11 [10] 66] GND
A13/1AD12 [11] 65] D8
GND [12] 64 D7/IWR
CLKIN [13] ADSP-2185M 63] D6/IRD
TOP VIEW
XTALE (Not to Scale) 62 DslliL
Vppext [15] 61| D4/IS
CLKOUT [16] 60] GND
GND [17] [59] Vooint
Vopint [18] 58| D3/IACK
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RD [20] 56] D1/IAD14
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The LQFP package pinout is shown in the table below. Pin names in bold text replace the plain text named functions when
Mode C = 1. A + sign separates two functions when either function can be active for either major I/O mode. Signals enclosed in
brackets [ ] are state bits latched from the value of the pin at the deassertion of RESET.

The multiplexed pins DT1/FO, TFS1/IRQ1, RFS1/IRQ0, and DR1/FI, are mode selectable by setting Bit 10 (SPORT1 configure)
of the System Control Register. If Bit 10 = 1, these pins have serial port functionality. If Bit 10 = 0, these pins are the external inter-
rupt and flag pins. This bit is set to 1 by default upon reset.

LQFP Package Pinout
Pin Pin Pin Pin
No. Pin Name No. Pin Name No. Pin Name No. Pin Name
1 A4/IAD3 26 IRQE + PF4 51 EBR 76 D16
2 A5/IAD4 27 IRQLO + PF5 52 BR 77 D17
3 GND 28 GND 53 EBG 78 D18
4 A6/IADS 29 IRQLI + PF6 54 BG 79 D19
5 A7/1AD6 30 IRQ2 + PF7 55 DO0/IAD13 80 GND
6 A8/IAD7 31 DTO 56 D1/IAD14 81 D20
7 A9/IADS 32 TFS0 57 D2/IAD15 82 D21
8 A10/IAD9 33 RFSO 58 D3/TACK 83 D22
9 Al11/IAD10 34 DRO 59 VDDINT 84 D23
10 A12/IAD11 35 SCLKO 60 GND 85 FL2
11 A13/IAD12 36 VDDEXT 61 D4AS 86 FL1
12 GND 37 DT1/FO 62 D5/IAL 87 FLO
13 CLKIN 38 TFS1/RQ1 63 D6/IRD 88 PF3 [MODE D]
14 XTAL 39 RFS1/IRQO 64 D7IWR 89 PF2 [MODE C]
15 VDDEXT 40 DR1/FI 65 D8 90 VDDEXT
16 CLKOUT 41 GND 66 GND 91 PWD
17 GND 42 SCLK1 67 VDDEXT 92 GND
18 VDDINT 43 ERESET 68 D9 93 PF1 [MODE B]
19 WR 44 RESET 69 D10 94 PF0 [MODE A]
20 RD 45 EMS 70 D11 95 BGH
21 BMS 46 EE 71 GND 96 PWDACK
22 DMS 47 ECLK 72 D12 97 A0
23 PMS 48 ELOUT 73 D13 98 Al/IADO
24 IOMS 49 ELIN 74 D14 99 A2/IAD1
25 CMS 50 EINT 75 D15 100 A3/IAD2
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144-Ball Mini-BGA Package Pinout (Bottom View)

12 11 10 9 8 7 6 5 4 3 2 1
GND GND D22 NC NC NC GND NC A0 GND A1/1ADO A2/1AD1
D16 D17 D18 D20 D23 VDDEXT GND NC NC GND A3/IAD2 A4/IAD3
D14 NC D15 D19 D21 VDDEXT PWD A7IADG A5/IAD4 RD AB/IAD5 | PWDACK
GND NC D12 D13 NC [Mgsé o [Mggé B | Aonaps BGH NC WR NC
D10 GND VopEXT GND GND [Mg[';g o] FL2 [Mg[';g A FLO A8/IAD7 VopExT VopExT
D9 NC D8 D11 D7/TWR NC NC FL1 A11/1AD10 | A12/1AD11 NC A13/1AD12
DTS NC NC D5/IAL D6/IRD NC NC NC A10/1AD9 GND NC XTAL
GND NC GND D3fACK | D2/IAD15 TFSO DTO VoDINT GND GND GND CLKIN
VoDINT VoDINT D1/1AD14 BG RFS1/lRQ0 | DOMAD13 SCLKO VDDEXT VDDEXT NC VoDINT CLKOUT
EBG BR EBR ERESET SCLK1 TFS1/IRQT RFSO DMS BMS NC NC NC
EINT ELOUT ELIN RESET GND DRO WIS GND TOMS | IRQLT + PF6 NC TRQE + PF4
ECLK EE EWS NC GND DR1/FI DT1/FO GND WS NC 1RQ2 + PF7 | TRQLD + PF5
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The Mini-BGA package pinout is shown in the table below. Pin names in bold text replace the plain text named functions when
Mode C = 1. A + sign separates two functions when either function can be active for either major I/O mode. Signals enclosed in
brackets [ ] are state bits latched from the value of the pin at the deassertion of RESET.

The multiplexed pins DT1/FO, TFS1/IRQ1, RFS1/IRQ0, and DR1/FI, are mode selectable by setting Bit 10 (SPORT1 configure) of
the System Control Register. If Bit 10 = 1, these pins have serial port functionality. If Bit 10 = 0, these pins are the external interrupt
and flag pins. This bit is set to 1 by default upon reset.

Mini-BGA Package Pinout

Ball # Pin Name Ball # Pin Name Ball # Pin Name Ball # Pin Name
A01 A2/IAD1 DO1 NC GO1 XTAL K01 NC

A02 A1/IADO D02 WR G02 NC K02 NC

A03 GND D03 NC G03 GND K03 NC

A04 A0 D04 BGH G04 A10/IAD9 K04 BMS

A05 NC D05 AY/IADS G05 NC K05 DMS

A06 GND D06 PF1 [MODE B] G06 NC K06 RFS0

A07 NC Do07 PF2 [MODE (] G07 NC K07 TFS1/IRQ1
A08 NC DO8 NC GO08 D6/IRD K08 SCLK1

A09 NC D09 D13 G09 D5/IAL K09 ERESET
A10 D22 D10 D12 G10 NC K10 EBR

All GND D11 NC Gl11 NC K11 BR

Al2 GND D12 GND G12 D4/1S K12 EBG

BoO1 A4/IAD3 EO01 VDDEXT Ho1 CLKIN Lo1 IRQE + PF4
B02 A3/IAD2 E02 VDDEXT Ho02 GND L02 NC

BO3 GND E03 A8/IAD7 Ho03 GND L03 IRQLI + PF6
B04 NC E04 FLO Ho4 GND L04 IOMS

BO5 NC E05 PFO [MODE A] Ho05 VDDINT L05 GND

B06 GND E06 FL2 HO06 DTO L06 PMS

BO7 VDDEXT E07 PF3 [MODE D] HO07 TFS0 L07 DRO

B08 D23 E08 GND Ho8 D2/IAD15 L08 GND

B09 D20 E09 GND H09 D3/TACK L09 RESET

B10 D18 E10 VDDEXT H10 GND L10 ELIN

Bl11 D17 Ell GND H11 NC L11 ELOUT
B12 D16 E12 D10 H12 GND L12 EINT

Co1 PWDACK F01 A13/IAD12 Jo1 CLKOUT MO1 IRQLO + PF5
Co02 A6/IADS F02 NC Jo2 VDDINT MO02 IRQL2 + PF7
C03 RD Fo03 Al12/IAD11 Jo3 NC MoO3 NC

C04 A5/IAD4 Fo04 Al11/IAD10 Jo4 VoDEXT Mo4 CMS

Co05 A7/IAD6 F05 FL1 Jo5 VDDEXT MO5 GND

C06 PWD F06 NC Jo6 SCLKO MO6 DTI1/FO
Co7 VDDEXT F07 NC J07 DO/IAD13 MO7 DR1/FI

Co8 D21 FO8 D7TWR Jos RFS1/IRQ0 MO8 GND

C09 D19 F09 D11 J09 BG M09 NC

C10 D15 F10 D8 J10 D1/IAD14 MI10 EMS

C11 NC Fl11 NC J11 VopINT Ml11 EE

C12 D14 F12 D9 J12 VopINT M12 ECLK
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