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1.0 INTRODUCTION

The AHA3210B isasingle-chip CMOS
lossless compression and decompression integrated
circuit under development implementing the
industry standard Data Compression Lempel Ziv
(DCLZ) adaptive compression algorithm. The
device processes data in compression,
decompression or pass-through modes. The
AHA3210B is based on the earlier 10 MBytes/sec
introduction, AHA3210. It maintains the same
pinout, performance, flexibility and I/O interface as
AHA3210.

Content Addressable Memory withinthe DCLZ
engine eliminates external SRAMs typically
required for dictionary storage in a compression
system. Other supporting system features include
two 24-bit counters, automatic multiple-record
transfer, compression ratio optimization and DCLZ
error detection logic.

The DCLZ agorithm is approved by several
standardsorganizationsincluding QIC, DAT, ANSI,
SO and ECMA. DCLZ has been accepted by
Hewlett-Packard and other system companies
worldwide as their standard of choicein their tape
storage peripherals. The algorithm exhibits an
average compression ratio of 2to 1 over typical
computer data.

This specification contains a functional
overview, operation modes, register descriptions,
DC and AC Electrica characteritics, ordering
information and Related Technical Publications. It
isintended for hardware and software engineers

designing a compression system using AHA3210B.

AHA designs and develops lossless
compression, forward error correction and data
storage formatter/controller | Cs. Technical
publications are avail able upon regquest from us or
our sales representatives/agents worldwide.

1.1  FEATURES

N
PERFORMANCE:

FLEXIBILITY:

* In-Line and Look-Aside architectures supported

* Polled or interrupt driven I/O

» Two independent DMA ports programmable for
8 or 16-bit transfers; master or slave mode

SYSTEM INTERFACE:

* Single chip data compression solution

* No SRAM required

» Programmable interrupts

* Interfaces directly with AHA's tape format
controller, AHA5140, and industry standard
SCSI controllers

OTHERS:

» Open standard DCLZ adaptive lossless
compression algorithm

 Standards include: QIC DDS/DAT, ANSI, ISO
and ECMA

» Low power stand-by operation

» EIAJ-standard 100 pin plastic quad flat package

 Software emulation of the algorithm available

1.2 APPLICATIONS

» DDS-DAT, QIC, 8mm or DLT tape drives
* High performance laser printers

1.3 FUNCTIONAL OVERVIEW

The AHA3210B Data Compression
Coprocessor IC is a high performance, single chip
data compression solution, for use in tape drives,
disk drives and embedded controller applications.

The processor interface is used to transfer data
to the registers inside the chip. The PROCMODE
strapping pin selects between a Motorola and an
Intel style processor interface.

The DCLZ Engine implements the DCLZ
lossless data compression algorithm. It contains a
compressor, which inputs uncompressed data from
the Port A interface, compresses it, and sends the
compressed codes to the Port B interface. The
DCLZ Engine also contains a decompressor, which
inputs compressed codes from the Port B interface,

+ 10 MBytes/sec data compression, decompressiodecompresses it, and sends the uncompressed data

or pass-through rate with a 20 MHz clock

« 2to 1 average compression ratio

« High compression of small records

« Automatic multiple-record transfers without
microprocessor intervention

« Dynamic compression ratio monitoring

 Error checking in decompression mode
reportable via an interrupt

PS3210B-1299

to the Port A interface. The Record Length register
and Record Count register allow uncompressed data
to be partitioned into fixed sized blocks, and then
compressed and decompressed automatically.
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Figure 1. Functional Block Diagram
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The Pass Through Controller block allows data
to betransferred between Port A and Port B without
being compressed or decompressed.

Port A and Port B are two independent DMA
interfaces. For compression and decompression
operations, Port A transfers uncompressed dataand
Port B transfers compressed codes. Each port hasa
byte counter, which countsthe number of bytesthat
are transferred through the port. The configuration
of theDMA interface on each port is programmable.
Thesefunctionsinclude DMA master or slave, eight
or sixteen bit transfers, and control pin enabling and
polarity. The Port B Byte Count register hasaPort B
Byte Comparator register, allowing the chip to
interrupt after a programmed amount of data has
been transferred on the Port B data bus, DB[15:0].
Register accesses to a peripheral chip connected to
Port A are also supported.

Page 2 of 45

2.0 MODES OF OPERATION

There are two classes of the modes of operation
for this chip. Thefirst classis determined by the
Port A and Port B DMA data bus configurations.
Port A and Port B can be dual independent data
buses, or Port A and Port B can be connected to
create a single data bus. The second classis
determined by the method datais processed through
the chip in compression, decompression or pass
through modes.

2.1 PORT A AND B PORT DATA BUS
CONFIGURATION

Port A and Port B data bus configuration is
controlled by the DATA BUS MODE[2:0] bitsin
the DMA Configuration register. These bits control
the single and dual data bus modes, as well as Port
A and Port B being the DMA bus master or slave
(see Table 1).

PS3210B-1299
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Table 1:  Data Bus Modes
DATA BUS | DATA BUS | DATA BUS
MODE[2] | MODE[L] | MODE[] FUNCTION
0 0 0 Dual data bus; Port B slave, Port A slave
0 0 1 Dual data bus: Port B slave, Port A master
0 1 0 Dual data bus; Port B master, Port A dave
0 1 1 Dual data bus: Port B master, Port A master
1 0 0 Dual data bus: Port B slave, Port A slave with peripheral access
1 0 1 Reserved
1 1 0 Dual data bus: Port B master, Port A slave with peripheral access
1 1 1 Single data bus: Port B master, Port A master
2.1.1 DUAL DATA BUS MODE: IN-LINE expanding). The data rate during decompression,

APPLICATION
L

In dual data bus mode, Port A and Port B
transfer data on unique, independent data buses.
Thisisused for in-line applications, when datais
transferred from the host interface, through the data
compression coprocessor, and into the system
buffer (see Figure 2).

In dual data bus mode, the datarate during
compression is sustained at 10 MB/sec, except
when the compression ratio is lessthan 1 (which
occurs briefly when acompression dictionary is
first being built, or when datais actually

passthrough A to B, and passthrough B to A modes
is sustained at 10 MBytes/sec (see Figure 3).

2.1.2  SINGLE DATA BUS MODE: LOOK-ASIDE

APPLICATION
Y

In single data bus mode, Port A and Port B
transfer data on a common data bus. This
connection is made external to the chip, on the PC
board. Thisisusedin alook aside application, when
the datacompression coprocessor transfersdatainto
and out of the system buffer.

Figure 2: Dual Data Bus Mode
SINGLE DATA
BUS ARBITER
PORT A PORT B
HOST BUS TAPE
INTERFACE INTERFACE
INTERFACE |€=| INTERFACE (€= DCLZ > EESFEE'\FQ <> DRIVE
BUS CONTROLLER ENGINE INTERFACE
| PROCESSOR INTERFACE
Figure 3:  Single Data Bus Mode
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2.1.3 PORT A PERIPHERAL CHIP INTERFACE
L

A peripheral chip can be connected to Port A,
and have its registers accessed through the
processor interface of the data compression chip
(see Figure 4). Thisisused in in-line applications,
for peripheral chipswith acommon DMA and
processor databus (such asthe NCR 53C90A/B and
the NCR 53C94/5/6 SCSI controllers).

It is the firmware's responsibility to ensure
accesses to the peripheral chip'sregisters do not
occur whileDMA transfersare occurring on Port A.
Thismodeisonly supported when Port A isaDMA
dave, in dual data bus mode.

2.2 DATA PROCESSING MODES

Thedataprocessing modesarecontrolled by the
DCLZ MODE[2:0] bitsinthe DCLZ Control
register.

22.1 COMPRESSION MODE
L

During compression mode, uncompressed data
flowsinto Port A. It is then compressed by the
DCLZ engine. The resulting compressed data is
then transferred out of Port B (see Figure 5).

The uncompressed datais partitioned into fixed
sized records. The sizeis stored in the Record
Length register inside the chip. After arecord has
been compressed, an end of record codeword is

inserted into the compressed data. Theend of record
codewords are then used during decompression, to
control data flow.

Multiple records can be compressed without
processor intervention. The Record Count register
inside the chip stores the number of recordsto
compress. A compression sequence has been
completed after the last byte of the last record has
been compressed and transferred out of Port B. This
event setsthe Port B End of Transfer interrupt.

Compression ratio is defined as the number of
uncompressed bytes divided by the number of
compressed bytes. The Port A Byte Counter counts
the number of uncompressed bytes. The Port B Byte
Counter counts the number of compressed bytes.
The compression ratio can also be automatically
controlled, by programming the Comp Ratio
Optimization register.

Thefollowing sequenceis used to program the
chip to compress multiple, fixed size records:

- Program Record Length register
- Program Record Count register
- Program Interrupt Disable register
Enable PORT B END OF TRANSFER Interrupt

- Program Comp Ratio Optimization register
- Program DCLZ Control register

DCLZ MODEJ[2:0] Compression
COMP RATIO OPT ENABLE 1
RESET DICT AFTER EOR 0
RESET DICT 0
PAUSE AFTER EOR 0
PAUSE 0

- The PORT B END OF TRANSFER interrupt signals
compression completed

Figure 4:  Port A Peripheral Chip Interface
PERIPHERAL AHA3210B Compression Chlp
CHIP PORT A PORT B
INTERFACE INTERFACE
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DREQ » DREQA DREQB [€+—>
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DBWR/ € AOE BOE [€—>
WR/ (—I DCLZ BWE [€«1—>
RD/ [« AWE ENGINE DBPTY[L1:0] [€T=>
DBP[1:0] [« »| DAPTY[1:0] DB[15:0] (€=
DB[15:0] [€ > DA[15:0]
2 PROCESSOR INTERFACE
; AAAAAAAAAA [ A
\A A4
SAGEE4EEESEEs
<2°852Er g oz
& 239 © 2 =
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<
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Figure 5:  Compression Mode
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222 COMPRESSION FLUSH MODE

Normal compression operationscompletewhen
the Record Length register and the Record Count
register both decrement to zero. All datain the chip
is then compressed, and transferred out of Port B.
Thereisnodatainthe chip, andthechipissaidtobe
flushed (see Figure 6).

Consider the scenario when a compression
operation is required to complete prematurely (i.e.,
before the Record L ength register and the Record
Count register have both decremented to zero). In
thisscenario, Port A DMA isinactive, becausethere
is no more uncompressed data to transfer into the
chip. Duetothe DCL Z datacompression algorithm,
theremay bepartially compressed datainthe DCLZ
engine at thistime.

PS3210B-1299

Compression flush mode is used to complete
the compression operation, transfer all compressed
dataout of Port B, and get the chip into the flushed
state. Note that the compression flush operation
insertsan end of record codeword at the appropriate
location, near the end of the compressed data
stream.

The chip should only be programmed into
compression flush mode when the Port A Interface
isempty (i.e., whenthe Port Interface Byte Count in
the Port A Status register is zero) and the DCLZ
engine contains data (i.e., when the DCLZ Engine
Flushed bitinthe DCLZ Statusregister is zero) and
the DCLZ Engineis not aready in the process of
flushing (i.e., The DCLZ EOR COUNT hit in the
DCLZ Status register is zero).
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Advanced Hardware Architectures, Inc.

The following sequence is used to program the

chip for Compression Flush mode for the scenario
described above:

Program DCLZ Control register

DCLZ MODE[2:0]

COMP RATIO OPT ENABLE 1
RESET DICT AFTER EOR 0
RESET DICT 0
PAUSE AFTER EOR 0
PAUSE 1

Wait until the PAUSED hit in the DCLZ Status register is set
Program Record Count register to 000000 hex
Program Interrupt Disable register

Enable PORT B END OF TRANSFER Interrupt
If the DCLZ Engine Flushed bit is zero and the DCLZ EOR
COUNT bit is zero, then there is data in the DCLZ Engine to
transfer out via compression flush mode.

BEGIN
Program DCLZ Control register

DCLZ MODE[2:0]

COMP RATIO OPT ENABLE 1
RESET DICT AFTER EOR 0
RESET DICT 0
PAUSE AFTER EOR 0
PAUSE 0

The PORT B END OF TRANSFER interrupt signals
compression completed

Compression

Compression flush

If the DCLZ Engine Flushed bit is zero and the DCLZ EOR
COUNT hit is one, then the DCLZ Engine is already in the
process of flushing.

BEGIN
- Program DCLZ Control register

DCLZ MODE[2:0]

COMP RATIO OPT ENABLE 1
RESET DICT AFTER EOR 0
RESET DICT 0
PAUSE AFTER EOR 0
PAUSE 0

- The PORT B END OF TRANSFER interrupt signals
compression completed
END
If the DCLZ Engine Flushed bit is one and the Port B Interface
Byte Count is not zero, then there is data in the Port B Interface
to transfer out.
BEGIN
- Program DCLZ Control register

DCLZ MODE[2:0]

COMP RATIO OPT ENABLE 1
RESET DICT AFTER EOR 0
RESET DICT 0
PAUSE AFTER EOR 0
PAUSE 0

- The PORT B END OF TRANSFER interrupt signals
compression completed
END

If the DCLZ Engine Flushed bit is one and the Port B Interface

Compression

Compression

END . .
Byte Count is zero, then the DCLZ Engine and the Port B
Interface are already flushed.
Figure 6: Compression Flush Mode
AHA3210B Compression Chip
PORT A INTERFACE PORT B INTERFACE
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2.2.3 DECOMPRESSION MODE

During decompression mode, compressed data
flowsinto Port B. It is then uncompressed by the
DCLZ engine. The resulting uncompressed datais

Thefollowing sequenceis used to program the

then transferred out of Port A.
The compressed datais partitioned into records,
with End of Record codewords embedded in the
compressed data. Multiple records can be
automatically decompressed, by programming the
number of recordsinto the Record Count register. A

decompression sequence has been completed after

the last byte of the last record has been
uncompressed and then transferred out of Port A.
Thisevent setsthe Port A End of Transfer interrupt.

chip to decompress multiple records:

- Program Record Count register
- Program Interrupt Disable register

Enable PORT A END OF TRANSFER Interrupt

- Program DCLZ Control register

DCLZ MODE[2:0]

COMP RATIO OPT ENABLE

RESET DICT AFTER EOR
RESET DICT

PAUSE AFTER EOR
PAUSE

decompression completed

Decompression
0
0
0
0

0

- The PORT A END OF TRANSFER Interrupt signals

»DREQB

»DACKB

»BOE

»BWE

DBPTY[L:0]

Figure 7:  Decompression Mode
AHA3210B Compression Chip
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224 DECOMPRESSION OUTPUT DISABLED

MODE
L

The DCLZ algorithm allows the compression
dictionary to be shared between multiple records.
To decompress records in the middle of amultiple
record sequence, the preceding records must first be
decompressed, in order to properly build the
compression dictionary.

Decompression output disabled mode allows
the preceding records to be decompressed, while
discarding the unwanted uncompressed data. Once
thisis completed, the chip can be programmed to
decompression mode, to decompress and output the
desired records.

In decompression output disabled mode, the
datais discarded between the Port A Interface and
the Port A pins. Port A DMA remainsinactive. The
Port B Byte Counter, the Port A Byte Counter, the
Port B Interface Byte Count, the Port A Interface

Byte Count, the Record Count register, and the Port
A End of Transfer Interrupt operate asin
decompression mode. It is recommended that the
Port A Interface be empty and the chip paused
before switching between decompression output
disabled and decompression modes.

Thefollowing sequenceis used to program the
chip to decompress multiple records in output
disabled mode:

- Program Record Count register
- Program Interrupt Disable register

Enable PORT A END OF TRANSFER Interrupt
- Program DCLZ Control register

DCLZ MODE[2:0] Decomp; Output
Disabled Mode

COMP RATIO OPT ENABLE 0

RESET DICT AFTER EOR 0

RESET DICT 0

PAUSE AFTER EOR 0

PAUSE 0

- The PORT A END OF TRANSFER Interrupt signals
decompression output disabled completed

Figure 8: Decompression Output Disabled Mode
AHA3210B Compression Chip
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225 PASS THROUGHATO B MODE
L

During pass through A to B mode, data enters
Port A, istransferred through the Port A Interface
and the Port B Interface, and then transferred out of
Port B. The datais not altered as it passes through
the chip.

has been transferred out of Port B. This event sets
the Port B End of Transfer interrupt.
Thefollowing sequenceis used to program the
chip to pass through data from Port A to Port B:
- Program Record Length register

- Program Record Count register
- Program Interrupt Disable register

The Record Length register determines the

number of bytesin arecord. The Record Count
register determinesthe number of records. Multiply
the values of these two registers to determine the
total number of bytes that will be transferred
through the chip. The pass through sequence has
been completed after the last byte of the last record

Enable PORT B END OF TRANSFER Interrupt

- Program DCLZ Control register

DCLZ MODE[2:0]

COMP RATIO OPT ENABLE

RESET DICT AFTER EOR
RESET DICT

PAUSE AFTER EOR
PAUSE

Pass through Ato B

0
0
0
0
0

- The PORT B END OF TRANSFER interrupt signals pass

through A to B completed
Figure 9:  Pass Through A to B Mode
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226 PASS THROUGH B TO AMODE
L

During pass through B to A mode, data enters
Port B, istransferred through the Port B Interface
and Port A Interface, and is then transferred out of
Port A. The datais not altered as it passes through
the chip.

The Record Length register determines the
number of bytesin arecord. The Record Count
register determinesthe number of records. Multiply
the values of these two registers to determine the
total number of bytes that will be transferred
through the chip. The pass through sequence has
been completed after the last byte of the last record

Figure 10: Pass Through B to A Mode

has been transferred out of Port A. This event sets

the Port A End of Transfer interrupt.
Thefollowing sequenceis used to program the

chip to pass through data from Port B to Port A:

- Program Record Length register
- Program Record Count register
- Program Interrupt Disable register
Enable PORT A END OF TRANSFER Interrupt
- Program DCLZ Control register
DCLZ MODE[2:0]
COMP RATIO OPT ENABLE 0
RESET DICT AFTER EOR 0
RESET DICT 0
0
0

Pass through B to A

PAUSE AFTER EOR
PAUSE

- The PORT A END OF TRANSFER interrupt signals pass
through B to A completed
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3.0 REGISTER DESCRIPTION

Table 2:  Register Address Map
HARD SOFT**

ADDRESS READ WRITE RESET RESET
0x00 DCLZ Control DCLZ Control 1110,0000 |111U,UUuU
0x01 |DCLZ Status Reserved 0000,0011 | 0000,0011
0x02 | Comp Ratio Optimization Comp Ratio Optimization 0000,0000 | Unchanged
0x03 | *DMA Configuration DMA Configuration 0000,0101 | Unchanged
0x04 Port A Control O Port A Control O 0000,0000 | Unchanged
0x05 | *Port A Control 1 Port A Control 1 x000,00xx | Unchanged
0x06 | Port A Status Reserved 0000,0000 | OU0O0,0000
0x07 | Port A Byte Count [7:0] Port A Byte Count [7:0] 0000,0000 | Unchanged
0x08 | Port A Byte Count [15:8] Port A Byte Count [15:8] 0000,0000 | Unchanged
0x09 | Port A Byte Count [23:16] Port A Byte Count [23:16] 0000,0000 | Unchanged
Ox0A Port B Control O Port B Control O 0000,0000 | Unchanged
0xOB | *Port B Control 1 Port B Control 1 x000,00xx | Unchanged
OxOC | Port B Status Reserved 0000,0000 | OU0O0,0000
0xOD | Port B Byte Count [7:0] Port B Byte Count [7:0] 0000,0000 | Unchanged
OXOE | Port B Byte Count [15:8] Port B Byte Count [15:8] 0000,0000 | Unchanged
OxOF | Port B Byte Count [23:16] Port B Byte Count [23:16] 0000,0000 | Unchanged
0x10 | Port B Byte Comparator [7:0] Port B Byte Comparator [7:0] Undefined | Unchanged
Ox11 | Port B Byte Comparator [15:8] | Port B Byte Comparator [15:8] | Undefined | Unchanged
0x12 Port B Byte Comparator [23:16] | Port B Byte Comparator [23:16] | Undefined | Unchanged
0x13 | Record Length [7:0] Record Length [7:0] Undefined | Unchanged
0x14 | Record Length [15:8] Record Length [15:8] Undefined | Unchanged
0x15 | Record Length [23:16] Record Length [23:16] Undefined | Unchanged
0x16 | Record Count [7:0] Record Count [7:0] Undefined | Unchanged
0x17 | Record Count [15:8] Record Count [15:8] Undefined | Unchanged
0x18 | Record Count [23:16] Record Count [23:16] Undefined | Unchanged
0x19 | Interrupt Status Interrupt Clear 0000,0000 | Unchanged
O0x1A | *Interrupt Disable Interrupt Disable 0011,1111 | Unchanged
Ox1F | ldentification Reserved 0100,0001 | 0100,0001

Notations:

*  These registers have one or more reserved bits set to ‘0. These registers read back ‘0’ from these reserved bits.

** A soft reset is generated by writing a reset command to DCLZ MODE[2:0].
U - These bits remain unchanged after a soft reset.
X - Indicates undefined bit.
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3.1 DCLZ CONTROL: ADDRESS 00 HEX - READ/WRITE

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
COMP | pESETDICT| RESET | PAUSE
0X00 DCLZ MODE[2:0] RI/EA-lN-lEB(L)IIEDT EoE T Do RESET | oo PAUSE

DCLZ MODE[2:0] = DCLZ Control register [7:5]:
The DCLZ MODE bits determine how the chip will process data as follows.

Pass through modes transfer data through the chip without any compression or decompression
operation. Pass through A to B transfers data into Port A and out of Port B. Pass through B to A
transfers data into Port B and out of Port A.

— Compression mode transfers uncompressed data into Port A, compresses it, and transfers
compressed data out of Port B.

— Compression flush mode causes all data in the DCLZ Engine to be compressed including an end of
record codeword, and then flushed out of the chip through Port B.

— Decompression mode transfers compressed data into Port B, decompresses it, and transfers
uncompressed data out of Port A.

— Decompression output disabled mode transfers compressed data into Port B, decompresses it and
builds the decompression dictionary, but does not transfer any uncompressed data out of Port A.

— Reset mode resets all state machines and data in Port A, Port B, single data bus arbiter, and the
DCLZ engine. It also resets the dictionary. It resets the registers as shown in Table 2.

The DCLZ Control bits should always be programmed to the reset mode, when switching between all
modes, except between compression and compression flush modes and between decompression and
decompression output disabled modes. It is recommended that the Port A Interface be empty and the
chip paused before switching between decompression output disabled and decompression modes. The
DCLZ MODE bits are set to one when the chip is reset from the RESETN pin. The DCLZ MODE bits
are decoded as shown below:

Table 3:  DCLZ Mode Bit Decode

DCLZ DCLZ DCLZ

MODE[2] | MODE[] | MODE0] FUNCTION

0 0 0 Pass through Ato B
0 1 Pass through B to A

0 1 0 Compression
0 1 1 Compression flush
1 0 0 Decompression
1 0 1 Decompression output disable
1 1 0 Reserved
1 1 1 Reset

COMP RATIO OPT ENABLE:
The COMPRESSION RATIO OPTIMIZATION ENABLE bit enables the automatic compression ratio
optimizer during compression. This bit enables the THRESH[5:0] and PERIOD[1:0] bits in the Comp
Ratio Optimization register. A one enables optimization, and a zero disables optimization. This bit is
cleared to zero when the chip is reset from the RESETN pin.

RESET DICT AFTER EOR:
During compression, the RESET DICTIONARY AFTER END OF RECORD bit causes the DCLZ
engine to reset the compression dictionary after each end of record, and before the first subsequent byte
which is not designated as an end of record. A one resets the dictionary after end of record, and a zero
has no effect on the dictionary. This bit is cleared to zero when the chip is reset from the RESETN pin.
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RESET DICT
The RESET DICTIONARY bit causes the compression dictionary to be reset after completing the
current byte, and before the next byte which is not designated as an end of record. A one causes the
dictionary to be reset, and a zero has no effect on the dictionary. The RESET DICT bit will be
automatically cleared, once adictionary reset has occurred. This bit is cleared to zero when the chip is
reset from the RESETN pin.

PAUSE AFTER EOR:
Writing a one to the PAUSE AFTER END OF RECORD hit causes the Port A interface, the DCLZ
Engine and the Port B interface to pause after each end of record has been processed. The PAUSED
status bit in the DCLZ Status register is then set. To alow the chip to continue, a zero must be written
to the PAUSE bit. This bit is cleared to zero when the chip is reset from the RESETN pin.

PAUSE:
Writing aone to the PAUSE hit causesthe Port A interface, the DCLZ Engine, and the Port B interface
to pause. The PAUSED status bit in the DCLZ Status register is then set. Writing a zero to the PAUSE
bit allows the chip to resume operation after it has been paused or paused after end of record. PAUSE
bit operation is supported during processor write cycleswhich program the DCLZ Control bits out of the
Reset state. This bit is cleared to zero when the chip isreset from the RESETN pin.

Table 4:  Supported Modes for DCLZ Control Register Bits

COMP RATIO | RESETDICT | RESET PAUSE
MODE OPT ENABLE | AFTEREOR | DICT | AFTER EOR | PAUSE
Compression YES YES YES YES YES
Compression flush YES YES YES YES YES
Decompression NO NO NO YES YES
Decompression output disabled NO NO NO YES YES
Pass through A to B NO NO NO YES YES
Pass through B to A NO NO NO YES YES

3.2 DCLZ STATUS: ADDRESS 01 HEX - READ ONLY
I ———
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

DCLZ EOR |DCLZENGINE
COUNT FLUSHED

0x01 res

PAUSED

res- Reserved. Bits read back zeros.

DCLZ EOR COUNT:
The DCLZ EOR COUNT bit shows the number of end of records contained in the DCLZ Engine. This
bit operatesin compression, compression flush, decompression, and decompression output disabled
mode. This bit is cleared to zero when the reset or pass through A to B or pass through B to A codeis
programmed to the DCLZ MODE bitsin the DCLZ Control register, or when the chip is reset by the
RESETN pin. The DCLZ EOR COUNT bit can transition frequently when the DCLZ Engineisactively
processing data (i.e., when it is not paused). Therefore, the DCLZ EOR COUNT bhit should only be
considered valid when the PAUSED bit is one.

DCLZ ENGINE FLUSHED:
This bit operates in compression, compression flush, decompression, and decompression output
disabled modes only. When the DCLZ ENGINE FLUSHED bit is a one, thereis no datain the DCLZ
Engine. Thisoccurs after an end of record has been processed through the DCLZ Engine, and beforethe
first byte of the next record has entered the DCLZ Engine. Once the first byte of the next record enters
the DCLZ Engine, the DCLZ ENGINE FLUSHED bit is cleared to zero. The DCLZ ENGINE
FLUSHED bit is set to one when the DCLZ MODE bits are programmed to pass through A to B, pass
through B to A, or reset mode. Also, the DCLZ ENGINE FLUSHED bit is set to one when the chipis
reset by the RESETN pin. TheDCLZ ENGINE FLUSHED bit cantransition frequently whenthe DCLZ
Engineisactively processing data (i.e., when it is not paused). Therefore, the DCLZ ENGINE
FLUSHED bhit should only be considered valid when the PAUSED bit is one.

PS3210B-1299 Page 13 of 45



Advanced Hardware Architectures, Inc.
PAUSED:

When the PAUSED bit is one, the Port A interface, the DCLZ Engine, and the Port B interface are
paused. The Port A Byte Count registers, the Port B Byte Count registers, the Port A Statusregister, the
Port B Statusregister, the Record L ength registers, and the Record Count registersare stable at thistime.
This bit is set to one when the chip is reset from the RESETN pin, or when the DCLZ Control bits are
programmed to the Reset state.

3.3 COMP RATIO OPTIMIZATION: ADDRESS 02 HEX - READ/WRITE

|
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

0x02 | THRESH[5:.0] | PERIOD[L0] |

This register is used to control the compression ratio during compression mode, by automatically
resetting the compression dictionary if the compression ratio is below the programmed threshold. If the
compression dictionary is less than half full the optimization circuit will check the compression ratio and
compare it to the compression ratio programmed in the THRESHOLD parameter every 1024 input bytes
and reset the dictionary if the compression ratio does not meet or exceed this value. After the dictionary is
greater than half full, the optimizer will check the compression ratio against a threshold every n bytes,
where n is determined by the value of the PERIOD bits. The threshold is set by the value of the THRESH
bits. Optimization is enabled by setting COMP RATIO OPT ENABLE bit in the DCLZ Control register.
The compression ratio is specified by the threshold bits according to the following formula:

compression ratio = — 64
64 — THRESH

For example, if THRESH is set at 32 the compression ratio is 2. Thiscompression ratio isatarget. After
every N number of bytes as specified by the PERIOD field has been input, the actual compression ratio is
checked against the target. If the actual isless than the target, the dictionary is automatically reset. The
THRESH]5:0] and PERIOD[1:0] bits are zero when the chip is reset by the RESETN pin.

PERIOD
bitl bit0 Size
0 0 512 bytes
0 1 1024 bytes
1 0 2048 bytes
1 1 4096 bytes
COMPRESSION RANGES
Compression Ratio | Threshold Value
1.2 0- 32
23 33 - 42
3-4 43 - 48
4.8 49 - 56
8 - 64 57 - 63

34 DMA CONFIGURATION: ADDRESS 03 HEX - READ/WRITE

|
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
0X03 | res | DATABUSMODE[20] |

res-  Reserved. Bits must dways be written with zeros. They read back zeros.

DATA BUS MODE [2:0]:
The DATA BUS MODE bits determine the data configuration for the Port A and Port B DMA buses. In
dual data bus mode, Port A and Port B are independent, isolated data buses. Data transfers on each bus
may occur simultaneously. Inthismode, Port A and Port B can be any combination of DMA bus masters
or slaves. Thismode isintended for in line applications. In single bus mode, the Port A and Port B data
buses are connected together on the PC board.
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Both Port A and Port B are DMA bus masters. The Single Data Bus Arbiter circuit inside the chip

resolves all bus contention on this single data bus. Port A and Port B will never simultaneously request
the data busin thismode. Thismodeisintended for look aside applications. Notethat in single data bus
mode, the DMA port which istransferring data out of the chip has priority over the DMA port which is
transferring datainto the chip.

The Port A interface supports register accessesto a peripheral chip on the Port A data bus. register and
DMA accesses between the Port A interface and the peripheral chip occur onasingle databus, DA[7:0].
This mode is only supported when Port A isaDMA dlave in dua data bus mode.

Data bus mode bits are set to 101 after the chip is reset by RESETN.

Table5:  DATA BUS MODE Bit Decode

DATA BUS | DATA BUS | DATA BUS

MODE[2] | MODE[1] | MODE[] FUNCTION
0 0 0 Dual data bus. Port B slave, Port A slave
0 0 1 Dual data bus; Port B slave, Port A master
0 1 0 Dual data bus: Port B master, Port A dave
0 1 1 Dual data bus: Port B master, Port A master
1 0 0 Dual data bus: Port B slave, Port A slave with peripheral access
1 0 1 Reserved
1 1 0 Dual data bus: Port B master, Port A dave with periphera access
1 1 1 Single data bus: Port B master, Port A master

The Port A and Port B DMA control pins change direction, based on the master or ave mode. The
following table shows the DMA control pin direction for DMA bus master and slave modes:. Port A
DMA Bus Master/Slave Pin Configuration

Table 6:  Port A DMA Bus Master/Slave Pin Configuration
PORTADMA | PORT ADMA
PINNAME | 55 MASTER | BUS SLAVE
DREQA Output Input
DACKA Input Output
AOE Input Output
AWE Input Output
Table 7:  Port B DMA Bus Master/Slave Pin Configuration
PORTBDMA | PORT B DMA
PINNAME 1 BUSMASTER | BUS SLAVE
DREQB Output Input
DACKB Input Output
BOE Input Output
BWE Input Output
3.5 PORT A CONTROL 0: ADDRESS 04 HEX - READ/WRITE
N
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
o0 EN[A)ABLE E[')\'AAF?T';(E AWE | AOE AWE AOE DREQA | DACKA
PULLUP| PULLUP ENABLE| ENABLE | POLARITY |POLARITY | POLARITY |POLARITY

ENABLE DA PULLUP:
A one enables the pullups on the DA[15:0] pins. A zero tristates the pullups on the DA[15:0] pins. This
bit is cleared to zero when the chip is reset by the RESETN pin.
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ENABLE DAPTY PULLUP:
A oneenablesthepullupsonthe DAPTY[1:0] pins. A zero tristatesthe pullupsonthe DAPTY[1:0] pins.
This bit is cleared to zero when the chip is reset by the RESETN pin.

AWE ENABLE:
A oneenablesthe AWE input when Port A isaDMA bus master, and enablesthe AWE output when Port
A isaDMA bus slave. A zero disables the AWE input when Port A isaDMA bus master, and tristates
the AWE output when Port A isaDMA bus dave. Thishit is cleared to zero when the chip is reset by
the RESETN pin.

AOE ENABLE:
A one enablesthe AOE input when Port A isaDMA bus master, and enabl es the AOE output when Port
A isaDMA busslave. A zero disables the AOE input when Port A isaDMA bus master, and tristates
the AOE output when Port A isaDMA bus slave. This bit is cleared to zero when the chip is reset by
the RESETN pin.

AWE POLARITY:
A one makes AWE high active. A zero makes AWE low active. Thisbit is cleared to zero when the chip
isreset by the RESETN pin.

AOE POLARITY:

A one makes AOE high active. A zero makes AOE low active. Thishit is cleared to zero when the chip
isreset by the RESETN pin.

DREQA POLARITY:
A one makes DREQA high active. A zero makes DREQA low active. This bit is cleared to zero when
the chip isreset by the RESETN pin.

DACKA POLARITY:
A one makes DACKA high active. A zero makes DACKA low active. Thishit is cleared to zero when
the chip isreset by the RESETN pin.

3.6 PORTA CONTROL 1: ADDRESS 05 HEX - READ/WRITE
]
hit7 hit6 hits hit4 hit3 hit2 bitl hit0
DATA CLEAR
PORTA | CLEAR ENABLE| ODD
0x05 | BUS | DATA15TOS BYTE
X WIDTH 'S | DISABLE|INTERFACE COUNTER| PARITY | PARITY

DATA BUSWIDTH:
A one makesthe Port A databus 16 bitswide, with datatransferred onthe DA[15:0] pins. A zero makes
the Port A data bus 8 bits wide, with data transferred on the DA[7:0] pins. This bit should only be
changed after the reset code has been programmed to the DCLZ Control bitsin the DCLZ Control
register. This bit is undefined when the chip is reset from the RESETN pin.

DATA15TOS:
The DATA15TOB8 hit causes one byte to be transferred on DA[15:8] on the next DMA cycleinto or out
of Port A, when Port A isin 16 bit mode. The intended use of thisbit isto transfer a single byte on
DA[15:8] only during thefirst DMA cycle of acontiguous datatransfer sequence. The DATA15TO8 bit
only functions when Port A isin 16 bit mode, and isignored when Port A isin 8 bit mode. The
DATA15TO8 hit should only be changed after the reset code has been programmed into the DCLZ
Control bitsin the DCLZ Control register, or after the chip has paused after end of record, or after the
chip has paused because the Port A or Port B end of transfer interrupt has occurred. DATA15TO8 takes
effect only onthe next DMA cycle, which isdefined asthe next occurrence when DACKA pulsesactive,
and is supported when Port A isaDMA bus master or aDMA bus dave. After the DMA cycle accurs,
the DATA15TO8 bit isautomatically cleared. DATA15TO8 iscleared to zero whenthechipisreset from
the RESETN pin.

res- Reserved. Bit must always be written with a zero. It reads back a zero.
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PORT A DISABLE:
A one disables the Port A control and data buses. The Port A output control signals are made hi-
impedance. The Port A input control signalsareignored. The DA[15:0] and DAPTY[1:0] datapinsare
put into a hi-impedance state and any transitions on them areignored. A zero in this bit position places
Port A into normal operational mode. Thisbit should only be changed whilethe chipispaused at an End
of Transfer condition. The contents of the DCLZ Control register, the DMA Configuration register, and
the Port A Control O register, should not be changed while this bit isa one. This bit is cleared to zero
when the chip is reset from the RESETN pin.

CLEAR INTERFACE:
Writing aone creates a pulse, which clearsthe Port A Interface. Writing a zero has no effect on the Port
A Interface. Thisbitisalwaysazerowhenitisread. The CLEAR INTERFACE bit isintended to be used
only when the chip has paused after end of record, or paused because the Port A or Port B end of transfer
interrupt has occurred.

CLEARBYTE COUNTER:
Writing a one creates a pulse, which clearsthe Port A Byte Count register. Writing a zero has no effect
on the Port A Byte Count register. Thisbit is always a zero when it is read.

ENABLE PARITY:
A one enables parity on DAPTY[1:0] when Port A isin 16 bit mode, and on DAPTY [0] when Port A is
in 8 bit mode. Writing azero disables parity on Port A. Thisbit is undefined when the chip isreset from
the RESETN pin.

ODD PARITY:
A one selects odd parity on Port A. A zero selects even parity on Port A. This bit is undefined when the
chip isreset from the RESETN pin.

3.7 PORT A STATUS: ADDRESS 06 HEX - READ ONLY

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

0x06 | res | DATA7TO0 | EORCOUNT[L0] | INTERFACE BYTE COUNT[3:0]

res- Reserved. Bit reads back zero.

DATAT7TOO:
When Port A isin 16 bit mode, the DATA7TOO bit showswhether the last DMA cycle of adatatransfer
seguence out of Port A contains one or two valid bytes. This occurs for the last byte of the last record,
as determined by the Record Count register. If the last byte of the last record isthe first byte in the
seguence to output aword, that byteis output on DA[7:0], the data on DA[15:8] is undefined, and the
DATAT7TOO hit is set. If the last byte of the last record is the second byte in the sequence to output a
word, the second to last byte is output on DA[7:0], the last byte is output on DA[15:8], and the
DATAT7TOO bitiscleared. The DATA7TOO hit iscleared during all DMA cyclesinto Port A, during all
DMA cycles when Port A isin 8 bit mode, and when the chip is reset from the RESETN pin.

EOR COUNT[2:0]:

The EOR COUNT][1:0] bits show the number of bytes with active end of record flags contained in the
Port A Interface. These bits operate in compression, compression flush, decompression, decompression
output disabled, passthrough A to B, and passthrough B to A modes. These bitsare cleared to zero when
aoneiswritten to the CLEAR INTERFACE bit in Port A Control 1 register, or when the reset codeis
programmed to the DCLZ MODE bitsin the DCLZ Control register, or when the chip isreset by the
RESETN pin. During data transfers, these bits should only be read when the PAUSED bit inthe DCLZ
Status register isaone.

INTERFACE BYTE COUNT[3:0]:
The INTERFACE BY TE COUNT](3:0] bits show the number of bytes that are held in the Port A
Interface. These bits are cleared to zero when aoneiswritten to the CLEAR INTERFACE hit in Port A
Control 1 register, or when thereset code is programmed to the DCLZ MODE bitsin the DCLZ Control
register, or when the chip isreset by the RESETN pin. During data transfers, these bits should only be
read when the PAUSED bit in the DCLZ Status register isaone.
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3.8 PORTABYTE COUNT: ADDRESS 07,08,09 HEX - READ/WRITE

.
Least Significant Byte (address 07 hex):

bit7 bit6 bits bit4 bit3 bit2 bitl bit0
Ox07 | [7.0] |
Middle Byte (address 08 hex)
bit7 bit6 bits bit4 bit3 bit2 bitl bit0
0X08 | [15:8] |
Most Significant Byte (address 09 hex):
bit7 bit6 bits bit4 bit3 bit2 bitl bit0
0x09 | [23:16] |

The Port A Byte Count register countsthe number of bytesthat aretransferred by the Port A DMA State
Machine. This register counts in compression, compression flush, decompression, decompression output
disabled, passthrough A to B, and passthrough B to A modes. The register is cleared to zero when aoneis
written to the CLEAR BY TE COUNTER bit in Port A Control 1 register, or when the chip isreset by the
RESETN pin. During datatransfers, thisregister should only bewritten or read when the PAUSED bitinthe
DCLZ Status register is aone. The counter rolls over from FFFFFF hex to 000000 hex.

3.9 PORT B CONTROL 0: ADDRESS 0A HEX - READ/WRITE

Y
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

ENABLE ENABLE | e | BoE | BWE BOE | DREQB | DACKB

Ox0A DB DBPTY
PULLUP| PULLUP ENABLE | ENABLE |POLARITY |POLARITY | POLARITY | POLARITY

ENABLE DB PULLUP:
A one enables the pullups on the DB[15:0] pins. A zero tristates the pullups on the DB[15:0] pins. This
bit is cleared to zero when the chip is reset by the RESETN pin.

ENABLE DBPTY PULLUP:
A oneenablesthe pullupsonthe DBPTY[1:0] pins. A zero tristatesthe pullupsonthe DBPTY[1:0] pins.
Thisbit is cleared to zero when the chip isreset by the RESETN pin.

BWE ENABLE:
A one enablesthe BWE input when Port B isaDMA bus master, and enables the BWE output when Port
B isaDMA busslave. A zero disables the BWE input when Port B isaDMA bus master, and tristates
the BWE output when Port B isa DMA bus dave. Thisbit is cleared to zero when the chip is reset by
the RESETN pin.

BOE ENABLE:
A one enablesthe BOE input when Port B isaDMA bus master, and enables the BOE output when Port
B isaDMA bus dave. A zero disables the BOE input when Port B isa DMA bus master, and tristates
the BOE output when Port B isa DMA bus slave. This bit is cleared to zero when the chip is reset by
the RESETN pin.

BWE POLARITY:
A one makes BWE high active. A zero makes BWE low active. Thisbit iscleared to zero when the chip
isreset by the RESETN pin.

BOE POLARITY:
A one makes BOE high active. A zero makes BOE low active. Thishit is cleared to zero when the chip
isreset by the RESETN pin.
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DREQB POLARITY:
A one makes DREQB high active. A zero makes DREQB low active. This bit is cleared to zero when
the chip isreset by the RESETN pin.

DACKB POLARITY:
A one makes DACKB high active. A zero makes DACKB low active. Thisbit is cleared to zero when
the chip is reset by the RESETN pin.

3.10 PORT B CONTROL 1: ADDRESS 0B HEX - READ/WRITE

bit7 bit6 bit5 bitd bit3 bit2 bitl  bit0
DATA ENABLE CLEAR

ox0B| BUS | DATA15TO8| res PORT B |N$||§|§'|§ARCE BYTE %T\QFTLYE Fﬂi%
WIDTH COMPARATOR COUNTER

DATA BUSWIDTH:
A one makesthe Port B data bus 16 bitswide, with datatransferred on the DB[15:0] pins. A zero makes
the Port B data bus 8 bits wide, with datatransferred on the DB[7:0] pins. This bit should only be
changed after the reset code has been programmed to the DCLZ Control bits in the DCLZ Control
register. This bit is undefined when the chip is reset from the RESETN pin.

DATA15TOS:
The DATA15TOS8 bit causes one byte to be transferred on DB[15:8] on the next DMA cycleinto or out
of Port B, when Port B isin 16 bit mode. The intended use of thishit is to transfer a single byte on
DBJ15:8] only during thefirst DMA cycle of acontiguous datatransfer sequence. The DATA15TO8 hit
only functions when Port B isin 16 bit mode, and is ignored when Port B isin 8 bit mode. The
DATA15TO8 hit should only be changed after the reset code has been programmed into the DCLZ
Control bitsin the DCLZ Control register, or after the chip has paused after end of record, or after the
chip has paused because the Port A or Port B end of transfer interrupt has occurred. DATA15TOS8 takes
effect only onthenext DMA cycle, whichisdefined asthe next occurrence when DA CKB pulsesactive,
and is supported when Port B isaDMA bus master or aDMA bus slave. After the DMA cycle occurs,
the DATA15TO8 hitisautomatically cleared. DATA15TO8 iscleared to zero whenthe chip isreset from
the RESETN pin.

res- Reserved. Bit must always be written with a zero. It reads back a zero.

ENABLE PORT B COMPARATOR:
A one enables the comparison of the Port B Byte Count register with the Port B Byte Comparator
register, allowing the Port B Comparator | nterrupt to be set and the chip to pause. A zero disablesthe Port
B Byte Comparator register and prohibits the Port B Comparator Interrupt.

CLEAR INTERFACE:
Writing aone creates a pulse, which clearsthe Port B Interface. Writing a zero has no effect on the Port
B Interface. Thisbit is always zero when it isread. Thisbit isintended to be used in Port B slave input
or output and master output modes. The CLEAR INTERFACE bit isintended to be used only when the
chip has paused after end of record, or paused because the Port A or Port B end of transfer has occurred.

CLEARBYTE COUNTER:
Writing a one creates a pulse, which clears the Port B Byte Count register. Writing a zero has no effect
on the Port B Byte Count register. This bit is always zero when it is read.

ENABLE PARITY:
A one enables parity on DBPTY[1:0] when Port B isin 16 bit mode, and on DBPTY[0] when Port B is
in 8 bit mode. Writing a zero disables parity on Port B. Thisbit is undefined when the chip isreset from
the RESETN pin.

ODD PARITY:
A one selects odd parity on Port B. A zero selects even parity on Port B. This bit is undefined when the
chip isreset from the RESETN pin.
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3.11 PORT B STATUS: ADDRESS 0C HEX - READ ONLY

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
0xOC [ res | DATA7TOO0 | EOR COUNT[L0] | INTERFACE BY TE COUNT[3:.0] |

res -Reserved. Bit must always be written with a zero. It reads back a zero.

DATA7TOO:
When Port B isin 16 bit mode, the DATA7TOO bit showswhether the last DMA cycle of adatatransfer
sequence out of Port B contains one or two valid bytes. This occurs for the last byte of the last record,
as determined by the Record Count register. If the last byte of the last record isthe first byte in the
sequence to output aword, that byte is output on DBJ[7:0], the data on DB[15:8] is undefined, and the
DATATTOO hit is set. If the last byte of the last record is the second byte in the sequence to output a
word, the second to last byte is output on DB[7:0], the last byte is output on DB[15:8], and the
DATATTOO hitiscleared. The DATA7TOO bit is cleared during all DMA cyclesinto Port B, during all
DMA cycleswhen Port B isin 8 bit mode, and when the chip is reset from the RESETN pin.

EOR COUNT[2:0]:

The EOR COUNT][1:0] bits show the number of bytes with active end of record flags contained in the
Port B Interface. These bits operate in compression, compression flush, pass through A to B modes.
These bits are cleared to zero when a one is written to the CLEAR INTERFACE bit in Port B Control
1 register, or when the reset or decompression or decompression output disabled or passthrough B to A
code is programmed to the DCLZ MODE bitsin the DCLZ Control register, or when the chip is reset
by the RESETN pin. During data transfers, these bits should only be read when the PAUSED bit in the
DCLZ Status register isaone.

INTERFACE BYTE COUNT[3:0]:
The INTERFACE BY TE COUNT]/3:0] bits show the number of bytes that are held in the Port B
Interface. These bits are cleared to zero when aoneiswritten to the CLEAR INTERFACE bit in Port B
Control 1 register, or when the reset codeis programmed to the DCLZ MODE bitsin the DCLZ Control
register, or when the chip isreset by the RESETN pin. During data transfers, these bits should only be
read when the PAUSED bit in the DCLZ Statusregister isaone.

3.12 PORT B BYTE COUNT: ADDRESS 0D,0E,0F HEX - READ/WRITE

Least Significant Byte (address 0D hex):

hit7 bit6 bits bit4 bit3 bit2 bitl bit0
O0X0D | [7:0] |
Middle Byte (address OE hex):
hit7 bit6 bits bit4 bit3 bit2 bitl bit0
OXOE | [15:8] |
Most Significant Byte (address OF hex):
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
OXOF | [23:16] |

The Port B Byte Count register counts the number of bytesthat are transferred by the Port B DMA State
Machine. This register countsin compression, compression flush, decompression, decompression output
disabled, passthrough A to B, and passthrough B to A modes. The register is cleared to zero when aoneis
written to the CLEAR BYTE COUNTER bit in Port B Control 1 register, or when the chip is reset by the
RESETN pin. During datatransfers, thisregister should only bewritten or read when the PAUSED bit in the
DCLZ Status register isaone. This counter rolls over from FFFFFF hex to 000000.
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3.13 PORT B BYTE COMPARATOR: ADDRESS 10,11,12 HEX - READ/WRITE

.
Least Significant Byte (address 10 hex):

bit7 bit6 bits bit4 bit3 bit2 bitl bit0
0X10 | [7.0] |
Middle Byte (address 11 hex):
bit7 bit6 bits bit4 bit3 bit2 bitl bit0
Ox11 | [15:8] |
Most Significant Byte (address 12 hex):
bit7 bit6 bits bit4 bit3 bit2 bitl bit0
0x12 | [23:16] |

The Port B Byte Comparator register is used to pause the chip after a programmed amount of data has
been transferred across the Port B data bus pins, DB[15:0]. This register operates in compression,
compression flush, decompression, decompression output disabled, pass through A to B, and pass through
B to A modes. When the Port B DMA state machine updates the 24 bit Port B Byte Count register, this
updated value is compared to the 24 bit Port B Byte Comparator register. If the updated Port B Byte Count
value equals or exceeds the Port B Comparator value, the Port B Comparator Interrupt is set, and the chip
isimmediately paused. Thisfunction is enabled by the ENABLE PORT B COMPARATOR bit in Port B
Control 1 register. If the ENABLE PORT B COMPARATOR bhit is zero (inactive), the Port B Byte
Comparator register is unused, and the Port B Comparator Interrupt and pause functions are disabled.
During datatransfers, thisregister should only be written or read when the PAUSED bitinthe DCLZ Status
register isaone.

3.14 RECORD LENGTH: ADDRESS 13,14,15 HEX - READ/WRITE

.
Least Significant Byte (address 13 hex):

bit7 bité bits bit4 bit3 bit2 bitl bit0
0x13 | [7.0] |
Middle Byte (address 14 hex):
bit7 bit6 bits bit4 bit3 bit2 bitl bit0
Ox14 | [15:8] |
Most Significant Byte (address 15 hex):
bit7 bit6 bits bit4 bit3 bit2 bitl bit0
0x15 | [23:16] |

The twenty four bit Record Length register is used to count the number of bytes of uncompressed data
that comprise one record. The counter operatesin compression, passthrough A to B, and pass through B to
A modes. Note that in decompression, the end of record codewords in the compressed data stream
determine where the end of records occur. The Record Length register contains a binary down counter. The
initial value of the record length is written into the Record Length register. The current value of the down
counter istransferred during read cycles from this register. This register is used in conjunction with the
Record Count register. When the Record Length register reaches zero, the Record Count register is
decremented. If the Record Count register is greater than zero, the Record Length register down counter is
reloaded, to allow another record to be processed automatically. The three bytes of the Record Count
register should be read from, or written to, only after the reset code has been written to the DCLZ Control
bitsinthe DCLZ Control register, or when the PAUSED hit inthe DCLZ Status register isone. The Record
Length register is undefined when the chip is reset by the RESETN pin.
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3.15 RECORD COUNT: ADDRESS 16,17,18 HEX - READ/WRITE

.
Least Significant Byte (address 16 hex):

bit7 bit6 bits bit4 bit3 bit2 bitl bit0
0x16 | [7.0] |
Middle Byte (address 17 hex):
bit7 bit6 bits bit4 bit3 bit2 bitl bit0
0x17 | [15:8] |
Most Significant Byte (address 18 hex):
bit7 bit6 bits bit4 bit3 bit2 bitl bit0
0x18 | [23:16] |

The twenty four bit Record Count register is used to count the number of records in a multi-record
transfer. Thisregister is used in compression, compression flush, decompression, decompression output
disabled, pass through A to B, and pass through B to A modes. The Record Count and Record Length
registers allow multiple records to be processed without processor intervention. If only one record isto be
compressed, then the Record Count register should be initialized to one. The initial value of the record
count iswritten into the Record Count register. The Record Count register is a binary down counter. The
current value of the down counter istransferred during read cycles from thisregister. The three bytes of the
Record Count register should be read from, or written to, only after the reset code has been written to the
DCLZ Control bitsin the DCLZ Control register, or when the PAUSED bit in the DCLZ Statusregister is
one. The Record Count register is undefined when the chip is reset by the RESETN pin.

3.16 INTERRUPT STATUS: ADDRESS 19 HEX - READ ONLY

bit7  bit6 bit5 bit4 bit3 bit2 bitl bit0
PORT B DCLZ | PORTB | PORTA ERSTOEI‘: E‘,\?STO?:
0x19 res | COMPARATOR| ERROR | PARITY | paRiTY | FNDOF | ENBOF
INT INT | ERROR INT| ERROR INT| TRANS e

res -Reserved. Bit reads back a zero.

PORT B COMPARATOR INT:
The PORT B COMPARATOR INTERRUPT hit is set after abyteistransferred over the Port B databus
pins, when the Port B Byte Count register is updated and then equals or exceeds the value in the Port B
Byte Comparator register. The PORT B COMPARATOR INT bit iscleared to zero whenthe chipisreset
from the RESETN pin. Note that the PORT B COMPARATOR INTERRUPT bit can only be set when
the ENABLE PORT B COMPARATOR bhit in Port B Control 1 register is one (active).

DCLZ ERRORINT:
The DCLZ ERROR INTERRUPT bhit is set when any of the following errors occur during
decompression or decompression output disabled modes: agrow codeword was read when the codeword
size was already at the maximum 12 bits in length; an unknown codeword was read; a codeword was
read which corresponded to greater than the maximum limit of 128 uncompressed bytes. Oncethe DCLZ
ERROR INT bit is set, the reset code should be written to the DCLZ MODE bitsin the DCLZ Control
register, followed by writing aoneto the CLEAR DCLZ ERROR bit in the Interrupt Clear register. The
DCLZ ERROR INT hit is cleared to zero when the chip is reset from the RESETN pin.

PORT B PARITY ERROR INT:
The PORT B PARITY ERROR INTERRUPT is set when Port B parity is enabled, and erroneous parity
is detected when datais read into Port B. Once the PORT B PARITY ERROR INT bit is set, the reset
code should bewritten tothe DCLZ MODE bitsinthe DCLZ Control register, followed by writing aone
to the CLEAR PORT B PARITY ERROR bit in the Interrupt Clear register. The PORT B PARITY
ERROR INT bhit is cleared to zero when the chip is reset from the RESETN pin.
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PORT A PARITY ERROR INT:

The PORT A PARITY ERROR INTERRUPT is set when Port A parity isenabled, and erroneous parity
is detected when dataisread into Port A. Once the PORT A PARITY ERROR INT bit is set, the reset
code should bewritten to the DCLZ MODE bitsinthe DCLZ Control register, followed by writing aone
to the CLEAR PORT A PARITY ERROR bit in the Interrupt Clear register. The PORT A PARITY

ERROR INT bit is cleared to zero when the chip is reset from the RESETN pin.

PORT B END OF TRANSFER INT:

The PORT B END OF TRANSFER INTERRUPT is used in compression, compression flush, and pass
through A to B modes. Theinterrupt occurswhen the Record Count register and the Record Length register
are both zero, and the last byte of the last record has been transferred through the Port B interface. The
PORT B END OF TRANSFER INT hit is cleared to zero when the chip is reset from the RESETN pin.

PORT A END OF TRANSFER INT:

The PORT A END OF TRANSFER INTERRUPT is used in decompression, decompression output
disabled, and pass through B to A modes. The interrupt occurs in pass through B to A mode when the
Record Count register and the Record Length register are both zero, and the last byte of the last record
has been transferred through the Port A interface. The interrupt occurs in decompression and
decompression output disabled modes when the Record Count register is zero, and the last byte of the
last record has been transferred through the Port A interface. The PORT A END OF TRANSFER INT
bit is cleared to zero when the chip is reset from the RESETN pin.

3.17 INTERRUPT CLEAR: ADDRESS 19 HEX - WRITE ONLY
]
bit7  bit6 bit5 bit4 bit3 bit2 bitl bit0
CLEAR | CLEAR
CLEARPORTB| CLEAR | CLEAR | CLEAR | ooprp | poRT A
DCLZ | PORTB | PORTA
0x19 res  |COMPARATOR| ot | FORTS | PORIA | ENDOF | ENDOF
INT TRANSFER | TRANSFER
INT | ERROR INT| ERROR INT| TRANS e

res -Reserved. Bit reads back a zero.

All other bitsin the register clear the interrupt bitsin the Interrupt Status register. Writing aoneto a
clear hit creates a pulse which clears the corresponding bit in the Interrupt Status register. Writing a zero to
aclear bit has no effect on the corresponding interrupt bit in the Interrupt Status register.

3.18 INTERRUPT DISABLE: ADDRESS 1A HEX - READ/WRITE
]
bit7  bit6 bits bit4 bit3 bit2 bitl bit0
DISABLE  |DISABLE| DISABLE | DISABLE | D!SABLE | DISABLE
PORTB | PORTA
Ox1A|  res PORT B DCLZ | PORTB | PORTA | e\ynor | ENDOE
COMPARATOR| ERROR | PARITY | PARITY | FNOOF | FROOF
INT INT  |ERRORINT|ERRORINT | TRANS] pse

res -Reserved. Bit reads back a zero.

All other bitsin the register gate the interrupts between the Interrupt Status register and the INTN/INT

pin of the chip. Writing aoneto adisable bit disables the corresponding interrupt. Writing azeroto adisable
bit enables the corresponding interrupt. Note that software polling is possible by disabling al theinterrupts,
and using the Interrupt Status register and Interrupt Clear registers. The disable bits are one when the chip
isreset by the RESETN pin.

3.19 IDENTIFICATION: ADDRESS 1F HEX - READ ONLY

Thisregister provides an identification code for firmware to read. For the AHA3210B, the
identification code is 0x41.
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4.0 PIN DESCRIPTION

This section describes the function of the pins of the chip. A low active signal has an “N” appended to
the end of the signal name.

4.1 PROCESSOR INTERFACE

NAME

TYPE

DESCRIPTION

PROCMODE

PROCessor MODE select pin. Connect to VDD to select a processor in

erface

controlled by a data strobe (DSN), a read/write signal (RWN), with an open

drain data transfer acknowledge output (DTACKN), and an open drain,
active interrupt (INTN). Connect to GND to select processor interface

ow

controlled by an I/O read strobe (IORDN), an I/O write strobe (IOWRN), with

a high active ready output (READY), and a high active interrupt (INT).

A[4:0]

Address for registers accessed through the processor interface.

RWN/IOWRN

When the PROCMODE pin is a high voltage this signal functions as

ReadWriteN. A high voltage denotes a processor read cycle. A low voltage
denotes a write cycle. When the PROCMODE pin is a low voltage, this signal
functions as I/O WRiteN. A low voltage denotes a processor I/O write cygle is

occurring, and the rising edge denotes the end of the processor access
IOWRN, this signal is used as a strobe signal, and must not glitch.

CSN

Chip SelectN. When the PROCMODE pin is a high voltage, a low voltag
this signal and on the DSN/IORDN signal denotes the start of a process

access to a register internal to the chip. This signal can glitch when DSN/

As

e on
or

IORDN is a high voltage. It must not glitch once DSN/IORDN is a low voltage.
When the PROCMODE pin is a low voltage, a low voltage on CSN and either
DSN/IORDN or RWN/IOWRN denotes the start of a processor access tp a

register internal to the chip. The CSN signal can glitch when both DSN/IQ
and RWN/IOWRN are at high voltage. CSN must not glitch once DSN/IO
or RWN/IOWRN are at low voltage. CSN is active low.

PORTACSN

Port A Chip SelectN. When the PROCMODE pin is a high voltage, a loy
voltage on this signal and on the DSN/IORDN signal denotes the start 0
processor access to a peripheral chip on Port A. This signal can glitch w
DSN/IORDN is a high voltage. It must not glitch once DSN/IORDN is a |
voltage. When the PROCMODE pin is a low voltage, a low voltage on

PORTACSN and either DSN/IORDN or RWN/IOWRN denotes the start

RDN
RDN

v
fa
hen
ow

of a

processor access to a peripheral chip on Port A. The PORTACSN signal can

glitch when both DSN/IORDN and RWN/IOWRN are at high voltage.
PORTACSN must not glitch once DSN/IORDN or RWN/IOWRN are at Iq
voltage. PORTACSN is active low.

W

DSN/IORDN

When the PROCMODE pin is a high voltage, this pin functions as DataStr,
Allow voltage on this signal and on the CSN signal denotes the start of
processor access. The rising edge of DSN/IORDN denotes the end of a
processor access. This signal is used as a strobe signal. It must not glitc
IORDN is active low. When the PROCMODE pin is a low voltage, this p
functions as I/0 ReaDN. A low voltage denotes a processor I/O read cy
occurring, and the rising edge denotes the end of the processor access

obeN.
i1

h. DSN/
n

cle is
As

IORDN, this signal is used as a strobe signal, and must not glitch.
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NAME

TYPE

DESCRIPTION

DTACKN/READY

When the PROCMODE pin is a high voltage, this signal functions as a Data
Transfer Acknowledge open drain output. A low voltage indicates that
processor datahas been | atched on processor write cycles. Onread cycles, alow
voltage indicates that datais valid on the D[7:0] bus for the processor to latch.
When the PROCMODE pinisalow voltage, thissignal functionsasaREADY
output. At the beginning of processor cycles, this output isdriven to alow
voltage, indicating that the chip is not ready. The pin is driven high when data
isvalid on the D[ 7:0] bus during read cycles, and after data has been internally
latched during write cycles. Thissignal is tristated when processor cycles are
inactive. The reset state of this pin is high impedance.

D[7:0]

110

Bidirectional processor data bus, to access al registersinternal to the chip. The
reset state of these pinsis high impedance.

INTN/INT

When the PROCMODE pin is a high voltage, this signal functions as a low
active interrupt, with an open drain output. A low voltage indicates that an
internal interrupt is active. The reset state of the pin in thismode is tristate.
When the PROCMODE pinisalow voltage, this signal functions as a high
activeinterrupt. A high voltagedenotesthat aninterna interruptisactive. Inthis
mode, the pinis never tristated. The reset state of the pin in thismodeislow
voltage.

CLK

Input Clock.

RESETN

A low voltage on this pin will reset the chip.

TRISTATEN

A low voltage on this pin will tristate all 1/O and output signal drivers, and will
disable the pad pullup resistors on all other pins. The TRISTATEN pin hasa
pullup resistor on the pin. For normal operation, it should be left open circuited
on the PC board.

TEST[3:0]

Test input pins. These pins should always be grounded on the PC board.

PS3210B-1299
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42 PORT A INTERFACE

NAME

TYPE

DESCRIPTION

DREQA

I1/0

Port A DMA request pin, with programmable polarity. This pin is an output
when Port A isaDMA bus master, and an input when Port A isaDMA bus
dlave. This signal pulses once for every DMA transfer into or out of Port A in
master mode. This signal may be held active for multiple transfersin slave
mode. The reset state of this pin is high impedance.

DACKA

I1/0

Port A DMA channel DM A acknowledge pin, with programmable polarity. This
pinisaninput when Port A isaDMA bus master, and an output when Port A is
aDMA bussdlave. Thissignal pulsesoncefor every DMA transfer into or out of
Port A. The reset state of this pin is high impedance.

ACSN

Port A peripheral chip select pin. Thissigna pulses low during read and write
accessesto registersto a peripheral chip connected to Port A. The reset state of
this pinishigh voltage.

AWE

1/0

Port A write enable pin, with programmable polarity. This pin pulses during
each DMA transfer into Port A. AWE isaninput pinwhen Port A isaDMA bus
master, and is used by an external DMA bus slave to strobe datainto Port A.
AWE isan output pin when Port A isaDMA bus dave, and isused to enable an
external DMA bus master’s data output drivers. This pin can be enabled/
disabled withthe AWE ENABLE bit in Port A Control O register. Thereset state
of this pin is high impedance.

AOE

110

Port A output enable pin, with programmable polarity. This pin pulses during
each DMA transfer out of Port A. AOE isaninput pin when Port A isaDMA
bus master, and is used by an external DMA bus slave to enable Port A data
output drivers. AOE is an output pin when Port A isaDMA bus slave, and is
used to latch datainto an external DMA bus master. This pin can be enabled/
disabled withthe AOE ENABLE bitin Port A Control O register. The reset state
of this pinishigh impedance.

DA[15:0]

1/0

Port A bidirectional data bus. These pins have internal 10K ohm pullup
resistors, which are enabled by the ENABLE DA PULLUPbitin Port A Control
0 register. When Port A isin 16 bit mode, datais transferred on DA[15:0]. In
referenceto abyte ordered dataflow, thefirst byteistransferred on DA[7:0] and
the second byte on DA[15:8]. When Port A isin 8 bit mode, datais transferred
on DA[7:0]. Thereset state of these pins hasthe output driverstristated, and the
internal pullup resistors disabled.

DAPTY[L:0]

/0

Bidirectional parity bits for the DA[15:0] bus. Parity can be enabled/disabled,
and odd/even parity programmed through Port A Control 1 register. DAPTY[1]
provides parity for the DA[15:8] bus. DAPTY|[Q] provides parity for the
DA[7:0] bus. If Port A parity isdisabled, these pins are always tristated. These
pins have an internal 10K ohm pullup resistors, which are enabled with the
ENABLE DAPTY PULLUP bitin Port A Control O register. The reset state of
these pinsis high impedance, with the internal pullup resistors disabled.
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43 PORT B INTERFACE

NAME

TYPE

DESCRIPTION

DREQB

1/0

Port B DMA request pin, with programmable polarity. This pin is an output
when Port B isa DMA bus master, and an input when Port B isa DMA bus
slave. This signal pulses once for every DMA transfer into or out of Port B in
master mode. This signal may be held active for multiple transfersin slave
mode. The reset state of this pin is high impedance.

DACKB

I1/10

Port B DMA channel DMA acknowledge pin, with programmablepolarity. This
pinisan input when Port B isaDMA bus master, and an output when Port B is
aDMA bussdlave. Thissignal pulsesoncefor every DMA transfer into or out of
Port B. The reset state of this pinis high impedance.

BWE

1/0

Port B write enable pin, with programmable polarity. This pin pulses during
each DMA transfer into Port B. BWE isan input pin when Port B isaDMA bus
master, and is used by an external DMA bus slave to strobe datainto Port B.
BWE isan output pin when Port BisaDMA bus dave, and is used to enable an
external DMA bus master's data output drivers. This pin can be enabled/
disabled withthe BWE ENABLE bit in Port B Control O register. Thereset state
of this pin is high impedance.

BOE

110

Port B output enable pin, with programmable polarity. This pin pulses during
each DMA transfer out of Port B. BOE is an input pin when Port B isaDMA
bus master, and is used by an external DMA bus slave to enable Port B data
output drivers. BOE is an output pin when Port B isaDMA bus slave, and is
used to latch datainto an external DMA bus master. This pin can be enabled/
disabled with the BOE ENABLE bit in Port B Control Oregister. Thereset state
of this pin is high impedance.

DB[15:0]

1/0

Port B bidirectional data bus. These pins have internal 10K ohm pullup
resistors, which areenabled by the ENABLE DB PULLUPbitin Port B Control
0 register. When Port B isin 16 bit mode, data is transferred on DB[15:0]. In
referenceto abyte ordered dataflow, thefirst byteistransferred on DB[7:0] and
the second byte on DB[15:8]. When Port B isin 8 bit mode, datais transferred
on DB[7:0]. Thereset state of these pins hasthe output driverstristated, and the
internal pullup resistors disabled.

DBPTY[1:0]

1/0

Bidirectional parity bits for the DB[15:0] bus. Parity can be enabled/disabled,
and odd/even parity programmed through Port B Control 1 register. DBPTY[1]
provides parity for the DB[15:8] bus. DAPTY[0] provides parity for the
DB[7:0] bus. If Port B parity is disabled, these pins are aways tristated. These
pins have an internal 10K ohm pullup resistors, which are enabled with the
ENABLE DBPTY PULLUP bitin Port B Control O register. The reset state of
these pinsis high impedance, with the internal pullup resistors disabled.

PS3210B-1299
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5.0 PINOUT

Figure 11: Pinout Diagram
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6.0 ELECTRICAL SPECIFICATIONS

6.1 ABSOLUTE MAXIMUM RATINGS

.
SYMBOL PARAMETER MIN MAX UNITS
Vdd Power supply voltage 7.0 Volts
Vpin Voltage applied to any pin -0.5 7.0 Volts

Absolute maximum voltage ratings are for voltage excursions which are transitory in nature.

6.2 RECOMMENDED OPERATING CONDITIONS
.
SYMBOL PARAMETER MIN MAX UNITS
Vdd Power supply voltage 4.75 5.25 Volts
Ta Operating temperature 0 70 DegreesC
6.2.1 DC SPECIFICATIONS
.
SYMBOL PARAMETER CONDITIONS MIN MAX | UNITS
Input low voltage
Vil CLK 0.8 Volts
All other inputs
Input high voltage
Vih CLK 20 Volts
All other inputs
Vol All output low voltage lol = 4.0 mAmps 04 Volts
Voh Output high voltage loh = 4.0 mAmps 24 Volts
lil Input low current Vin =0 Volts -10 HAMps
lih Input high current Vin=VDD Volts 10 HAMps
lozl Output tristate low current Vout 0 Volts 10 HAMps
lozh Output tristate high current Vout VDD Volts -10 HAMps
ldd Active |dd current, Compression | Compression, CR=1:1 200 | mAmps
Idd Active ldd current, Decompression| Decompression, CR=1:1 150 | mAmps
ldd Supply current (static) 1.0 |mAmps
ldd Standby current gg'&pau%d’ 20MHz 20 mAmMps
DTACKN/READY, INTN/INT 8
lol All other inputs 4 MAMPs
DTACKN/READY, INTN/INT 8
loh All other inputs 4 mAmps
6.2.2 AC SPECIFICATIONS
.
PIN NAMES MAXIMUM CAPACITIVE LOAD
DTACKN/READY, D[7:0], INTN/INT 50 pF
DREQA, DACKA, AOE, DA[15:0], DAPTY[1:0], ACSN, DREQB, 50 pF
DACKB, BOE, BWE, DB[15:0], DBPTY[1:0] P

PS3210B-1299
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6.2.3 PIN CAPACITANCE

SYMBOL PARAMETER MAX UNITS
Cin Input capacitance 10 pF
Cout Output capacitance 10 pF
Cio 1/O capacitance 10 pF

Figure 12: Dynamic Current - Idd vs. Compression Ratio
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7.0 TIMING SPECIFICATIONS

Figure 13: Clock Timing
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CLOCK /
4 5 —>|
Table 8:  Clock Timing Specification
NUMBER PARAMETER MIN MAX | UNITS | NOTES
1 CLK period 50 nsec 1
2 CLK low pulsewidth 20 nsec 1
3 CLK high pulsewidth 20 nsec 1
4 CLK risetime 5 nsec 2,3
5 CLK fall time 5 nsec 2,3
Notes:

1) All AC Timings are referenced to 1.4 Volts.

2) Riseand fall timesare between 0.6 \olts and 2.4 \olts.

3) Refer to AHA Application Brief (ABDC15-0798) “AHA3210B Clock Specification Clarification” for rise/fall
conditions.

Figure 14: Reset Timing - Power Up

4

CLK

RESETN -, /

S8

Refer to Table 9 for Timing Specification

Figure 15: Reset Timing

CLK

RESETN —‘

Table 9:  Reset Timing Specifications

NUMBER PARAMETER MIN MAX | UNITS | NOTES
1 RESETN low pulsewidth 5 clocks
2 RESETN setup to CLK rise 10 nsec 1
3 RESETN power up period 5 clocks 2
Notes:

1) The RESETN signal can be asynchronous to the CLK signal. It is internally synchronized to the rising edge of CLK.
2) RESETN signal must stay low until a minimum of 5 clocks occur. See Figure 14.
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Figure 16: Processor Read Cycle - DSN, RWN Controlled
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Table 10:  Processor Read Cycle Timings - DSN, RWN Controlled

NUMBER PARAMETER MIN MAX | UNITS
1 CSN, DSN/IORDN, RWN/IOWRN and A[4:0] setup to CLK rise 10 ns
2 CLK riseto D[7:0] valid and DTACKN/READY low 0 20 ns
3 CSN hold from DSN/IORDN high 0 ns
4 RWN/IOWRN hold from DSN/IORDN high 0 ns
5 A[4:0] hold from DSN/IORDN high 0 ns
6 DSN/IORDN high to D[7:0] and DTACKN/READY high-Z 0 20 ns

Notes:

1) CSN, DSN/IORDN and RWN/IOWRN are assumed to be asynchronouswith respect to the AHA3210B clock. These
signals are synchronized internally to the AHA3210B clock to drive internal state machines.

2) CSN may be held low during back-to-back register access cycles.

3) Ifastrobeto clock setupismissed at the beginning of an access cycle, then the access cycle begins on the following
clock cycle at which the specification is met.

4) If astrobeto clock setup is missed at the end of an access cycle, then the access cycle terminator is delayed until
the low to high transition of the strobe meets the specified setup time.
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Figure 17: Processor Write Cycle - DSN, RWN Controlled
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Table 11:  Processor Write Cycle Timings - DSN, RWN Controlled

NUMBER PARAMETER MIN MAX | UNITS

CSN, DSN/IORDN, RWN/IOWRN, A[4:0] and D[7:0] setup to

1 : 10 ns
CLK rise

2 CLK riseto DTACKN/READY low 0 20 ns

3 CSN hold from DSN/IORDN high 0 ns

4 RWN/IOWRN hold from DSN/IORDN high 0 ns

5 A[4:0] hold from DSN/IORDN high 0 ns

6 DSN/IORDN high to DTACKN/READY high-Z 0 20 ns

7 D[7:0] hold from DSN/IORDN high 0 ns

Notes:

1) CSN, DSN/IORDN and RWN/IOWRN are assumed to be asynchronouswith respect tothe AHA3210B clock. These
signals are synchronized internally to the AHA3210B clock to drive internal state machines.

2) CSN may be held low during back-to-back register access cycles.

3) Ifastrobeto clock setup ismissed at the beginning of an access cycle, then the access cycle beginson thefollowing
clock cycle at which the specification is met.

4) If astrobeto clock setup is missed at the end of an access cycle, then the access cycle terminator is delayed until
the low to high transition of the strobe meets the specified setup time.
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Figure 18: Processor Read Cycle - IORDN Controlled
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Table 12:  Processor Read Cycle Timings - IORDN Controlled

NUMBER PARAMETER MIN MAX | UNITS
1 CSN, DSN/IORDN and A[4:0] setup to CLK rise 10 ns
> CSN a_nd DSN/IORDN_ low to DTACKN/READY !OW; 0 20 ns

CLK riseto D[7:0] valid and DTACKN/READY high
3 CSN hold from DSN/IORDN high 0 ns
4 A[4:0] hold from DSN/IORDN high 0 ns
5 DSN/IORDN high to D[7:0] and DTACKN/READY high-Z 0 20 ns

Notes:

1) CSNand DS\N/IORDN are assumed to be asynchronous with respect to the AHA3210B clock. These signals are
synchronized internally to the AHA3210B clock to driveinternal state machines.

2) CSN may be held low during back-to-back register access cycles.

3) Ifastrobeto clock setup ismissed at the beginning of an access cycle, then the access cycle beginson thefollowing
clock cycle at which the specification is met.

4) If astrobeto clock setup is missed at the end of an access cycle, then the access cycle terminator is delayed until
the low to high transition of the strobe meets the specified setup time.
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Figure 19: Processor Write Cycle - IOWRN Controlled
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Table 13:  Processor Write Cycle Timings - IOWRN Controlled

NUMBER PARAMETER MIN MAX | UNITS
1 CSN, RWN/IOWRN, A[4:0] and D[7:0] setup to CLK rise 10 ns
> CSN a_nd RWN/IOWRN low to D_TACKN/READY low; 0 20 ns

CLK riseto DTACKN/READY high
3 CSN hold from RWN/IOWRN high 0 ns
4 A[4:0] hold from RWN/IOWRN high 0 ns
5 D[7:0] hold from RWN/IOWRN high 0 ns
6 RWN/IOWRN highto DTACKN/READY high-Z 0 20 ns

Notes:

1) CSNand RWN/IOWRN are assumed to be asynchronous with respect to the AHA3210B clock. These signalsare
synchronized internally to the AHA3210B clock to driveinternal state machines.

2) CSN may be held low during back-to-back register access cycles.

3) Ifastrobeto clock setup ismissed at the beginning of an access cycle, then the access cycle begins on thefollowing
clock cycle at which the specification is met.

4) If astrobeto clock setup is missed at the end of an access cycle, then the access cycle terminator is delayed until
the low to high transition of the strobe meets the specified setup time.
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Figure 20: Processor Read Cycle from Port A Peripheral - DSN, RWN Controlled
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Table 14:  Processor Read Cycle Timings from Port A Peripheral - DSN, RWN Controlled

NUMBER PARAMETER MIN MAX | UNITS

PORTACSN, DSN/IORDN, RWN/IOWRN and A[4:0] setup to

1 . 10 ns
CLK rise

2 CLK riseto D[7:0] valid and DTACKN/READY low 0 20 ns

3 PORTACSN hold from DSN/IORDN high 0 ns

4 RWN/IOWRN hold from DSN/IORDN high 0 ns

5 A[4:0] hold from DSN/IORDN high 0 ns

6 DSN/IORDN high to D[7:0] and DTACKN/READY high-Z 0 20 ns

7 CLK riseto ACSN/AWE Valid 25 ns

8 DA[7:0] setup to CLK fall 5 ns

9 DA[7:0] hold from CLK fall 20 ns

Notes:

1) PORTACSN, DSN/IORDN and RWN/IOWRN are assumed to be asynchronous with respect to the AHA3210B
clock. These signals are synchronized internally to the AHA3210B clock to drive internal state machines.

2) PORTACSN may be held low during back-to-back register access cycles.

3) Ifastrobeto clock setup ismissed at the beginning of an access cycle, then the access cycle begins on the following
clock cycle at which the specification is met.

4) If astrobeto clock setup is missed at the end of an access cycle, then the access cycle terminator is delayed until
the low to high transition of the strobe meets the specified setup time.
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Figure 21: Processor Write Cycle to Port A Peripheral - DSN, RWN Controlled
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Table 15:  Processor Write Cycle to Port A Peripheral Timings - DSN, RWN Controlled
NUMBER PARAMETER MIN MAX | UNITS
PORTACSN, DSN/IORDN, RWN/IOWRN, A[4:0] and D[7:0]
1 . 10 ns
setupto CLK rise
2 CLK riseto DTACKN/READY low 0 20 ns
3 PORTACSN hold from DSN/IORDN high 0 ns
4 RWN/IOWRN hold from DSN/IORDN high 0 ns
5 A[4:0] hold from DSN/IORDN high 0 ns
6 DSN/IORDN high to DTACKN/READY high-Z 0 20 ns
7 D[7:0] hold from DSN/IORDN high 0 ns
8 CLK riseto ACSN/AQE, DA[7:0] valid 0 25 ns
Notes:

1) PORTACSN, DSN/IORDN and RWN/IOWRN are assumed to be asynchronous with respect to the AHA3210B
clock. These signals are synchronized internally to the AHA3210B clock to drive internal state machines.

2) PORTACSN may be held low during back-to-back register access cycles.

3) Ifastrobeto clock setup ismissed at the beginning of an access cycle, then the access cycle beginson the following
clock cycle at which the specification is met.

4) If astrobeto clock setup is missed at the end of an access cycle, then the access cycle terminator is delayed until
the low to high transition of the strobe meets the specified setup time.
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Figure 22: Processor Read Cycle from Port A Peripheral - IORDN Controlled

| © | ©o | o | © | 8 | v | 5 |
(01N, o I A A S O R A
-1 [ Sle3
PORTACSN
— 1 [ -1
DSN/IORDN
>4
— 1 |
RWN/IOWRN |
— 1 [ 5
Al4:0] 7/ [T
I I
ACSN |
S I
AWE | 1
et
tristat _>|8 tristat
DA[70] ristate E ristate
2 6
D[7:0] tristate /—:yistate
| 2 2 6 |
DTACKN/READY (ristate |—|_trlstate
Table 16: Processor Read Cycle from Port A Peripheral Timings - IORDN Controlled
NUMBER PARAMETER MIN MAX | UNITS
PORTACSN, DSN/IORDN, RWN/IOWRN and A[4:0] setup to
1 . 10 ns
CLK rise
5 PORTACSN and DSN/IORDN low to DTACKN/READY low; 0 20 ns
CLK riseto D[7:0] valid and DTACKN/READY high
3 PORTACSN hold from DSN/IORDN high 0 ns
4 RWN/IOWRN hold from DSN/IORDN high 0 ns
5 A[4:0] hold from DSN/IORDN high 0 ns
6 DSN/IORDN high to D[7:0] and DTACKN/READY high-Z 0 20 ns
7 CLK riseto ACSN/AWE Valid 25 ns
7 DA[7:0] setup to CLK fall 5 ns
9 DA[7:0] hold from CLK fall 20 ns
Notes:
1) PORTACSN, DSN/IORDN and RWN/IOWRN are assumed to be asynchronous with respect to the AHA3210B

clock. These signals are synchronized internally to the AHA3210B clock to drive internal state machines.

2)
3

PORTACSN may be held low during back-to-back register access cycles.

If a strobeto clock setup is missed at the beginning of an access cycle, then the access cycle begins on the following
clock cycle at which the specification is met.

If a strobeto clock setup is missed at the end of an access cycle, then the access cycle terminator is delayed until
the low to high transition of the strobe meets the specified setup time.

4)
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Figure 23: Processor Write Cycle to Port A Peripheral - IOWRN Controlled
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Table 17:  Processor Write Cycle to Port A Peripheral Timings - IOWRN Controlled

NUMBER PARAMETER MIN MAX | UNITS
1 PORTACSN, RWN/IOWRN, A[4:0] and D[7:0] setupto CLK rise| 10 ns
> PORTACSN and RWN/IOWRN I_ow to DTACKN/READY low; 0 20 ns

CLK riseto DTACKN/READY high
3 PORTACSN hold from RWN/IOWRN high 0 ns
4 A[4:0] hold from RWN/IOWRN high 0 ns
5 D[7:0] hold from RWN/IOWRN high 0 ns
6 CLK riseto ACSN/AQE, DA[7:0] valid 0 25 ns
7 RWN/IOWRN high to DTACKN/READY high-Z 0 20 ns

Notes:

1) PORTACSN and RWN/IOWRN are assumed to be asynchronous with respect to the AHA3210B clock. These
signals are synchronized internally to the AHA3210B clock to drive internal state machines.

2) PORTACSN may be held low during back-to-back register access cycles.

3) Ifastrobeto clock setupismissed at the beginning of an access cycle, then the access cycle begins on the following
clock cycle at which the specification is met.

4) If astrobeto clock setup is missed at the end of an access cycle, then the access cycle terminator is delayed until
the low to high transition of the strobe meets the specified setup time.
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Figure 24: DMA Slave Transfer Timing for Data Into Port A,B
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Table 18: DMA Slave Transfer Timing for Data Into Port A,B

NUMBER PARAMETER MIN | MAX [UNITS|NOTES
1 DREQA valid setup to CLK rise 5 nsec 1
2 CLK riseto DACKA valid 0 25 | nsec
3 CLK riseto AWE valid 0 25 | nsec 2
4 DA[15:0], DAPTY[1:0] setup to CLK fall 5 nsec
5 DA[15:0], DAPTY[1:0] hold from CLK fall 20 nsec
Notes:

1) TheDREQA signal can be asynchronoustothe CLK signal. It isinternally synchronized to the rising edge of CLK.
The DREQA signal ispolled at T1. If the setup time number 1 is met, the maximum data transfer rate will be

achieved.
2) Ifthe AWE pinis programmed to be disabled, the pin will be tristated.

Port A and Port B have the same timing for their DM A interfaces. For Port B specifications, substitute

the Port B name for the corresponding Port A name.

Thetiming diagram is for atransfer of two consecutive DMA cycles. The signals DACKA, and AWE
are chip outputs. DREQA, DAPTY[1:0] and DA[15:0] are chip inputs. DREQA, DACKA, AWE are

programmed to be active high.
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Figure 25: DMA Slave Transfer Timing for Data Out of Port A,B
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Table 19: DMA Slave Transfer Timing for Data Out of Port A,B

NUMBER PARAMETER MIN | MAX [UNITS|NOTES
1 DREQA valid setup to CLK rise 5 nsec 1
2 CLK riseto DACKA valid 0 25 | nsec
3 CLK riseto AOE valid 0 25 | nsec 2
4 CLK riseto DA[15:0], DAPTY[1:0] valid 0 25 | nsec 3
5 CLK riseto DA[15:0], DAPTY[1:0] tristate 0 25 | nsec| 3,4
Notes:

1) TheDREQA signal can be asynchronoustothe CLK signal. It isinternally synchronized to the rising edge of CLK.
The signal DREQA ispolled at T1. If the setup time number 1 is met, the maximum data transfer rate will be
achieved.

2) Ifthe AOE pinis programmed to be disabled, the pin will be tristated.

3) Ifthe ENABLE PARITY bit in Port A Control 1 register is zero (inactive), the DAPTY[ 1:0] pinswill always be
tristated.

4) This specification has been proven by worst case timing simulations. It is not fully tested in production.

Port A and Port B have the same timing for their DM A interfaces. For Port B specifications, substitute
the Port B name for the corresponding Port A name.
Thetiming diagramis for atransfer of two consecutive DMA cycles. The signals DACKA, AOE,

DAPTY[1:0], and DA[15:0] are chip outputs. DREQA is achip input. DREQA, DACKA, ACE are

programmed to be active high.
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Figure 26: DMA Master Transfer Timing for Data Into Port A,B
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Table 20: DMA Master Transfer Timing for Data Into Port A,B

NUMBER PARAMETER MIN | MAX [UNITS|NOTES
1 CLK riseto DREQA high 0 25 | nsec
2 DREQA high to DACKA high 0 nsec
3 DACKA highto DREQA low 0 25 | nsec
4 DACKA low setup to CLK rise 5 nsec 1
5 DACKA high pulsewidth 25 nsec
6 DACKA highto AWE high 0 nsec
7 AWE high pulsewidth 25 nsec
8 AWE low to DACKA low 0 nsec
9 DA[15:0], DAPTY[1:0] setup to AWE fall 10 nsec | 2
10 DA[15:0], DAPTY[1:0] hold from AWE fall 10 nsec 2
Notes:

1) TheDACKA signal can beasynchronoustothe CLK signal. Itisinternally synchronized to therising edge of CLK.
If the setup time number 4 is met at T3, the maximum data transfer rate will be achieved.
2) If the AWE pinis programmed to be disabled, substitute the DACKA pin for the AWE pin in the timing
specifications.
3) If AWE isused asan input to the AHA3210B part it may be valid only during DACKA valid. Thisrestriction also
applies to BWE being valid during DACKB.
Port A and Port B have the same timing for their DM A interfaces. For Port B specifications, substitute
the Port B name for the corresponding Port A name.
The signal DREQA isachip output. DACKA, AWE, DAPTY[1:0] and DA[15:0] are chip inputs.
DREQA, DACKA, AWE are programmed to be active high.
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Figure 27: DMA Master Transfer Timing for Data Out of Port A,B
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Table 21: DMA Master Transfer Timing for Data Out of Port A,B
NUMBER PARAMETER MIN | MAX [UNITS|NOTES
1 CLK riseto DREQA high 0 25 | nsec
2 DREQA high to DACKA high 0 nsec
3 DACKA high to DREQA low 0 25 | nsec
4 DACKA low setup to CLK rise 5 nsec 1
5 DACKA high pulsewidth 25 nsec
6 DACKA high to AOE high 0 nsec
7 DACKA low to AOE low 50 | nsec
8 AOE high to DA[15:0], DAPTY[1:0] valid 0 25 | nsec 2
9 AOE low to DA[15:0], DAPTY[1:0] tristate 0 25 | nsec 2
Notes:

1) TheDACKA signal can beasynchronoustothe CLK signal. Itisinternally synchronized to therising edge of CLK.
If the setup time number 4 is met at T3, the maximum data transfer rate will be achieved.
2) Ifthe AOE pinis programmed to be disabled, substitute the DACKA pin for the AOE pinin the timing
specifications.
Port A and Port B have the same timing for their DM A interfaces. For Port B specifications, substitute
the Port B name for the corresponding Port A name.
The signals DREQA, DAPTY[1:0], and DA[15:0] are chip outputs. DACKA, AOE, are chip inputs.
DREQA, DACKA, AOE are programmed to be active high.
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8.0 PACKAGING

Figure 28: AHA3210B Package Specifications

R
100009A8AAA00000ARAAAA00AARA
= AHARI0BO20PQC =
i
lf@W
[ e +

Notes: All dimensions arein millimeters
Package type is 100 pin quad flat pack
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9.0 ORDERING INFORMATION

9.1 AVAILABLE PARTS
PART NUMBER DESCRIPTION
AHA3210B-020 PQC| 10 MBytes/sec DCLZ Data Compression Coprocessor |C
9.2 PART NUMBERING
AHA 3210 B- 020 P Q C
Manufacturer I\IlDl?/rr:g:r Rliw(-:ivilon Deﬂs'g‘raﬁa(tjion IE)/Iagtl:aralga? Pél"(;/ksg ) Spec-irfeif:[ation

Device Number:

3210

Revision Letter:

B

Package Material Codes:

P Plastic

Package Type Codes:

Q Q- Quad Flat Pack
Test Specifications:
CCommercial0°C to +70°C

10.0 AHA RELATED TECHNICAL PUBLICATIONS

DOCUMENT #

DESCRIPTION

ABDCO02

AHA Application Brief — DCLZ Software Licensing Procedure

r1C

ABDCO05 AHA Application Brief — Interfacing Requirements to CMOS Devices

ABDCO07 AHA Application Brief — Compression Optimization in AHA3101 and AHA3210 Systems

ABSTD1 AHA Application Brief — AHA Data Compression and Forward Error Correction Standards

ANDCO1 AHA Application Note — Primer: Data Compression Lempel Ziv (DCLZ)

ANDCO04 AHA Application Note — Data Management for the AHA3210B

ANDCO05 AHA Application Note — AHA3210B Designer’s Guide

ANDCO7 AHA Application Note — DCLZ Evaluation Software

ANDCO9 AHA Application Note — Error Detection and Recovery in Data Compression Syst
Using AHA3210B
AHA Application Note — Compression Performance: DCLZ Algorithm on the

ANDC10 Calgary Corpus

GLGENL1 General Glossary of Terms

PB3101 AHA3101 Product Brief — DCLZ 2.5 MBytes/sec Data Compression Coprocesso

PB3210B AHA3210B Product Brief — DCLZ 10 MBytes/sec Data Compression Coprocessor IC

PS3101 AHA3101 Product Specification — DCLZ 2.5 MBytes/sec Data Compression Coprocessor IC
“DCLZ Emerges as an Open Data Compression Standard,” article répniptiter

RAECMA-07L Technology Rgview, Summgr 1991 P i

DCEVAL DCLZ Evaluation Software (Windowis 3.1)
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