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1.0 INTRODUCTION

AHA3540isasingle chip lossless compression
and decompression integrated circuit implementing
the industry standard lossless adaptive data
compression algorithm, also known as ALDC. The
device compresses, decompressesor passesthrough
data unchanged depending on the operating mode
selected. This device achieves an average
compression ratio of 2:1 on typical computer files.
The flexible hardware interface makes this part
suitable for many applications.

AHA3540isalgorithm compatibleto the I BM;
ALDC device, ALDC1-20S-LP, aswell asAHA's
first generation ALDC device, AHA3520. Files
compressed on one device can beinterchanged and
decompressed on other devices.

Content Addressable Memory (CAM) within
the compressi on/decompression engine eliminates
the need for external SRAMS.

Included in this specification is afunctiona
overview, operation modes, register descriptions,
DC and AC Electrical characteristics, ordering
information, and a listing of related technical
publications. It isintended for hardware and
software engineers designing acompression system
using AHA3540.

AHA designs and devel ops lossless
compression, forward error correction and data
storage formatter/controller 1Cs. Technical
publications are available upon request.

1.1  CONVENTIONS, NOTATIONS AND
DEFINITIONS

—Active low signals have an “N” appended to the
end of the signal name. For example, CSN and
WRITEN.

—"“Signal assertion” meansthe signal islogically
true.

—Hex values are represented with a prefix of “0x”,
such as Register “0x00". Binary values do not
contain a prefix, for example, MMODE = 1.

— A prefix or suffix of “x” indicates aletter missing
in aregister name or signal name. For example,
XCNFO refers to the ACNFO or BCNFO register.

— A range of signal namesor register bitsisdenoted
by a set of colons between the numbers. Most
significant bit is always shown first, followed by
least significant bit. For example, MDATA[7:0]
indicates signal names MDATAY through
MDATADO.

—Mega Bytes per second is referred to as M Bytes/
sec or MB/sec.

—IBM isaregistered trademark of IBM.
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1.2 FEATURES

PERFORMANCE:

* 40 MB/s data compression, decompression or
pass-through rate with asingle 80 MHz clock; 20
MB/s data compression, decompression or pass-
through rate with asingle 40 MHz clock

* 2:1 average compression ratio

« A four byte Record Length register allows record
lengths up to 4 gigabytes

* Four byte Record Count register allows multiple
record transfers

* Error checking in decompression mode
reportable via an interrupt

FLEXIBILITY:

* Polled or interrupt driven 1/O

 Programmable polarity for DMA control signals

* DMA FIFO access via microprocessor port at
Port A Interface

SYSTEM INTERFACE:

» Single chip data compression solution

» Two selectable microprocessor interfaces

* Programmable Interrupts

* Interfaces directly with industry standard SCSI
chips, FAS368, AIC-43C97C and AlIC-33C94C

OTHERS:

* Open standard ALDC adaptive lossless
compression algorithm

» Compliesto QIC-154, ECMA 222, ANSI
X3.280-1996 and 1SO 15200 standard
specifications

* Algorithm compatible to IBM ALDC1-20S-HA,
IBM ALDC1-20S-LP and AHA 3520

* 100 pin package in 14 x 14 mm TQFP body

* Lower power 3.3 Volt device

1.3 APPLICATIONS

* Tapedrives
* Network Communications —wired and wireless
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14  FUNCTIONAL DESCRIPTION

AHA3540 is a compressi on/decompression
device residing between the host interface, usually
SCSl, and the buffer manager ASIC. Major blocks
inthisdevice arethe Microprocessor Interface, Port
A Interface, Port B Interface, and the Compression/
Decompression Engine. The Microprocessor
Interface provides status and control information by
register access. Port A and Port B Interfaces are
configurable for polarity, handshaking modes, and
other options. The operating mode establishes the
direction of both the Port A and Port B Interfaces.
Compression or Compression Pass Through setsthe
Port A Interface as aninput and the Port B Interface
as an output. Conversely Decompression or

Decompression Pass Through sets the Port A
Interface as an output and the Port B Interface asan
input. Decompression Output Disabled mode
allowsthe deviceto decompressauser programmed
number of records while dumping the
uncompressed data, then automatically begin
outputting the remaining uncompressed records.

A four byte Record Length register and afour
byte Record Count register allow the user to
partition the datainto multiple records.
Compression Pass Through mode and
Decompression Pass Through modes allow data
transfers through the device without changing the
data. Both interfaces, Port A and Port B, have
selectable transfer modes.

Figure 1:  Functional Block Diagram
AHA3540 Compression Chip
AoATALs 0l <l PORTA PORT B
[15:0] <= \\TERFACE INTERFACE | |
APARITY[1:0] < > € » BDATA[15:0]
ACOUT < «—> BPARITY[L:0]
AWR < PORT A IBM, PORT B > BCOUT
ARD < DMA ALDC DMA BCIN
| | STATE STATE
ACIN > | MACHINE CORE MACHINE BRD
BWR
,|  CLOCK
CLOCK =1 GENERATION
PROCESSOR INTERFACE
PROCESSOR INTERFACE STATE MACHINE
A A A A A

<
T

MDATA[:0]
MCIN[L:0]
WAITN <

IBM is a registered trademark of [BM.
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MMODE
RESETN
IREQN <
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141 PORT A AND PORT B INTERFACES
L

Both Port A and Port B Interfaces are
independently configurable viathe Port A
Configuration register (ACNF), the Port A Polarity
register (APOL), the Port B Configuration register
(BCNF), and the Port B Polarity register (BPOL).
Port A may be configured to operate in burst mode
(20 MB/sec, Slave), 43C97C mode (40 MB/sec,
Slave) or FAS368 mode (40 MB/sec, Slave). Port B
may be configured to operate in burst mode (20 MB/
sec, Master), 43C97C mode (40 MB/sec, Master) or
FAS368 mode (40 MB/sec, Master).

Burst mode is an asynchronous DMA transfer
mode requiring a request followed by one or more
acknowledges. Datais latched on the trailing edge
of the acknowledge pul ses.

FAS368 modeisaDMA transfer mode
compatible with FAS368 devices. In thismode
DACKA (ACOUT) is asserted low for the entire
burst transfer and 16-bit datais strobed into or out of
Port A using ARD or AWR respectively. ACOUT,
AWR and ARD must be programmed as active low
signalsin the APOL register. ACIN (DREQ) must
be programmed as active high.

Port A and Port B Interfaces both contain
sixteen-byte FIFOs.

142 DATA EXPANSION DURING

COMPRESSION
L

Data expansion occurswhen the size of the data
increases during a compression operation. This
typically occurs when the datais compressed prior
to input into the chip.The EXPAND status bit is set
if the Port B Transfer Count is larger than the Port
A Transfer Count register. If data expansion caused
the Port B Transfer Count to exceed its maximum 4-
byte value then the BTC Overflow Error status gets
set. Worst case expansion allowable by the
algorithmis 12.5% or (9/8 times the uncompressed
Record Length).

143 MULTIPLE RECORDS
_________________________

The AHA3540 device has two provisions to
manage compressing a block of data into multiple
records: automatic segmentation into multiple
records at the Port A interface and the Reset history
buffer command. During compression operation,
the Port A interface automatically partitions the
uncompressed data into equal length records
according to the Record Count and Record Length
registers. The two sets of registers determine the
number of records and length of each record in the
datatransfer operation. When compressing multiple
recordsthe device retainsthe contents of the history
buffer between records. This usually improves
compression ratio by allowing datafrom the current
record to match against data from the previous
record. During decompression, the previous record
must be decompressed prior to the current record
unless the history buffer isreset just before
compressing thecurrent record. For example, Figure
2 shows three records with a history buffer reset
beforerecord three. In this case, record three can be
decompressed without previously decompressing
records one and two. However, decompressing
record two requires decompressing record one first.

When processing multiple records (Record
Count is greater than one), the Record Length must
be greater than 0x22.

144 BYTE ALIGNMENT
L

BoththePort A and Port B interfaces support the
insertion and removal of padding bytesto align data
transfers to any byte boundary within atwo-byte or
four-byte wide memory system. Figure 3 showsthe
four padding possibilities. In this figure, padding
bytes are designated P;, and normal data bytes are
designated D;. Four bits within the command
register are used to specify the desired input and
output padding for a given command.

Pad bytesare not counted by any of the counters.

Figure 2:  Multiple Record Compression
History History Buffer Reset
Buffer Reset (optional)
y Y
Port A
Uncompressed RECORD 1 RECORD 2 RECORD 3
Data
AN /
AN /
Port B
Compressed Compressed | Compressed | Compressed
Data RECORD 1 RECORD 2 RECORD 3
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Figure 3: Port A Interface Input Padding
Port A Data Transfers
ADATA
n+8 [Dy1[Dyo| Dg | Dg [15:8]  [7:0]
n+4 | D7 | Dg | Ds | Dy D1 Do
n|Ds|D,|D;|Dg D3 D,
Ds D,
Dy Ds

Part (a): Zero Bytes of Padding

Port A Data Transfers
ADATA
n+8 |Dyo| Dg | Dg | Dy [15:8]  [7:0]
n+4 | Dg | Ds | Dy | Dy Do Po
n|D,|D; | D D; Dy
Dy Dj
D¢ Ds

Part (b): One Byte of Padding

2.0 COMPRESSION OPERATION

2.1 COMPRESSION PASS THROUGH

Compression Pass Through mode allows datato
enter the Port A Interface, transfer throughthe ALDC
core, and exit through the Port B I nterface unchanged.
Pass through mode uses the Port A Transfer counter,
Port B Transfer counter and Record Length and
Record Count registers. The DONE status bit and
interrupt (if not masked) are set when the transfer
completes.

2.2 COMPRESSION

During compression operation, uncompressed
dataflowsinto the Port A Interface, is compressed
by the compression engine, and the compressed data
transferred out of the Port B Interface.

The device contains a Content Addressable
Memory (CAM). The CAM isthe history buffer
during compression operation. The compressor
appendsan end marker control codeto theend of the
compressed data. It also padstheend of atransfer to
a byte boundary with zeroes.
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Port A Data Transfers
ADATA
n+8 | Dg | Dg | D; | Dg [15:8]  [7:0]
n+4 | Ds | Dy | D3| D, Py Po
n | Dy | Do Dy Do
D3 D;
Ds D,

Part (c): Two Bytes of Padding

Port A Data Transfers
ADATA
n+8 | Dg | Dy | Dg | Ds [15:8]  [7:0]
n+4 | Dy | D3| D, | Dy Py Po
n | Do Do P,
D, Dy
D, Dy

Part (d): Three Bytes of Padding

The compression engine constantly monitors the
performance of compression for expansion during
compression operation. When the Port B Transfer
Count islarger than the Port A Transfer Count the
EXPAND hit in the Satus O register is set indicating
data expansion during compression operation.

Port A Interface count increments with each
byte received and when this count equals the
transfer size, al bytesin thistransfer have been
received into Port A.

A compression operation is complete when the
last bytetransfers out of the Port B Interface and the
Record Length is zero and the Record Count is one,
thus setting the DONE status bit and generating a
Done Interrupt if it is not masked.
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30 DECOMPRESSION OPERATION

31 DECOMPRESSION PASS THROUGH

Decompression Pass Through modeallowsdata
to enter the Port B Interface, transfer through the
ALDC core, and exit through the Port A Interface
unchanged. Pass through mode uses the Port A
Transfer counter, Port B Transfer counter, Record
Length and Record Count registers. The DONE
statusbit and interrupt (if not masked) are set when
the transfer compl etes.

3.2 DECOMPRESSION

During Decompression mode, compressed data
flowsinto the Port B Interface and is decompressed.
The resulting uncompressed datais transferred out of
the Port A Interface.

A decompression operation is complete when
the last byte transfers out of the Port A Interface,
thus setting the DONE status bit and generating a
Done Interrupt if it is not masked.

Decoder Control Code Errors are generated if
invalid control codesare detected in the compressed
data stream. This error is reported in the Error
Satus register.

Multiple records can be decompressed by
programming the Record Count register. The
Record Count register decrements every time an
End of Record is decoded.

3.3 DECOMPRESSION OUTPUT
DISABLED MODE

Decompression output disabled mode allows
the user to program the number of records into the
Data Disable Count register to decompress while
discarding the output. The device then switches to
normal decompression mode and continues to
decompress the remaining records determined by
the remaining number of recordsin the Record
Count register, and transfers this data out of Port A.

40 MICROPROCESSOR INTER-
FACE AND REGISTER ACCESS

41 MICROPROCESSOR INTERFACE

Microprocessor Interface configuration is
determined by the MM ODE pin. If MMODE istied
high, transfers are controlled by achip select signa
(CSN) and aread/write signal (RWN), if MMODE
istied low, transfers are controlled by separate read
(READN) and write (WRITEN) signals. Refer to
Section 10.0 Timing Specifications for timing
diagrams.

Table 1:  Microprocessor Interface Control Signals
PIN NAME MMODE TIED LOW MMODE TIED HIGH

MCIN[O] READN CSN

MCIN[1] WRITEN RWN

WAITN WAITN WAITN

ADDR[0] ADDR[0] = 0 selectsregister bits 7.0 | ADDR[0] = 0 selectsregister bits 15:8

ADDRIQ] = 1 selectsregister bits 15:8 | ADDR[0Q] = 1 selectsregister bits 7:0

4.1.1 INTERRUPTS Theinterrupt signals are reset to their inactive

IREQN isthe hardware interrupt signal.
IREQN isastandard TTL output. When active, it
indicates an interrupt is set in the device. The
microprocessor can determine the cause of the
interrupt by reading the Interrupt Satus register.

Masking individual interrupts with the
Interrupt Mask register disables particular
interrupts from causing the interrupt signal pin to
assert (IREQN).

PS3540-1100

state when either a hardware or software reset
occurs, new compression operation begins, or by
writing a zero to the Interrupt Satus hit.

In general, the Interrupt Satus and Satus bits
get set even if the Interrupt Mask bits are set. The
exceptions are the One Byte at Port B, End of
Record at Port B, One Byte at Port A, and End of
Record at Port A. If theseinterruptsare masked, this
statusinformation can only be provided at the end of
transfer, not at end of records because the ALDC
core does not identify end of recordsin the data
stream.
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412 RESETS

Thereisahardware reset signal and a software
reset. When the RESETN signal is asserted all
registersarereset, current operations are cancelled,
and the history buffer is cleared. The software reset
via the Command register does not affect the
Configuration registers (ACNF or BCNF),
Identification register (1D), the Polarity registers
(APOL or BPOL), or the Command register
(CMND). All other registers are reset, current
operations cancelled and the history buffer cleared.

Section 6.0 Register Description liststhe
register values after ahardware reset, software reset
command, and after a transfer command.

A new transfer command does not reset the data
path; therefore, ahardwarereset or softwareresetis
generally required prior to issuing a new transfer
command.

4.1.3 PORT AINTERFACE FIFO ACCESS

Itispossibleto accessthe Port A Interface FIFO
from the microprocessor interface. This allows the
uncompressed data stream to be altered from the
microprocessor. This may be useful to properly
handle exception conditions. Both read and write
accesses are available. Only the Port A Interface
FIFO is accessible from the microprocessor
interface. In order to access the FIFO from the
microprocessor interface, data transfers on the Port
A interface must be suspended. The DMA device
attached to the Port A interface must deactivate the
DREQA line before attempting to access the FIFO
from the microprocessor interface. Unpredictable
results occur if DREQA is active during FIFO
access from the microprocessor interface.

Two registers are used to control accessto the
FIFO: thePort AFIFO Control (AFCT) register and
the Port A FIFO Data (AFIF) register. AFIF isa
two-byte register used to hold data to be written to
the Port A Interface FIFO during compression
operations and to hold data read from the Port A
Interface FIFO during decompression operations.
Two bitswithin AFCT are defined: Access Port A
FIFO (ACCF) and Request Port A FIFO (REQF).
The Access Port A FIFO bit must be set for the
entireduration of aread or write accessto the Port A
FIFO. Thisbit controls whether the Port A FIFO is
accessed from the Port A interface or the
microprocessor interface. The REQF bitisusedasa
semaphore to request aread or awrite to the Port A
Interface FIFO. Read or write is determined by the
current command being executed. The FIFO can be
read only during decompression commandsand can
be written only during compression commands.
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Writing to the Port A Interface FIFO, assuming
a compression or compression bypass operation is
being executed, requires the following:

1) Suspend transferson Port A Interface
(DREQA input must be deasserted).

2) WriteaSelect Port A Command.

3) Set ACCF.

4) Place datato be written to the original data
interface FIFO in AFIF.

5) Set REQF.

6) Read REQF until REQF returnsto a zero.

7) Repeat steps 310 5 as necessary.

8) Clear ACCF and resume DMA operations.

Reading from the Port A Interface FIFO,
assuming a decompression bypass, decompression
or decompression output disabled operationisbeing
executed, requires the following:

1) Suspend transferson Port A Interface
(DREQA input must be deasserted).

2) Write a Select Port A Command.

3) Set ACCF.

4) Set REQF.

5) Read REQF until REQF returns zero.
REQF is reset when two bytes have been read
from the Port A Interface FIFO and placed in
AFIF.

6) Read datafrom AFIF.

7) Repeat steps 3to 5 as necessary.

8) Clear ACCF and resume DMA operations.

All Port A interface status indicators are
updated exactly asif the dataisread from or written
to the Port A interface data bus. For instance:

* ThePort A Interface Transfer Count (ATC)
will increment as bytes are transferred through
the microprocessor interface.

» All Status bits (STATO and STAT1) and
Interrupt Status bits (INTS) will operate when
dataistransferred through the microprocessor
interface.

» Padding bytes are supported at command
boundaries.

» Padding bytes may haveto be inserted to
ensure that the last transfer from the
microprocessor ends on an even-byte
boundary.
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42  REGISTER ACCESS

MM ODE determineswhether ADDR[0] selects
even or odd addressed registers. WhenMMODE =1
and ADDR[0]=0, odd addressed registers are
accessible. MMODE=1 causes ADDR[0] input
signal to be inverted.

The registers may not be stable if PAUSED is
not set. Registers should only be written when they
are stable.

When writing to registers that are defined as 16-
bit registers, both bytes must be written before the
register is updated. When writing the 16-bit
Command register, the command is executed when
themost significant byteiswritten. ADDR[0] selects
between the upper and lower bytes of 16-bit registers.

Registersin the ALDC core require longer to
access than the external microprocessor interface
permits. Therefore, if back to back writesto the
same address ever occur, they must be separated by
aminimum of 8 clocks.

4.3  PAUSING / RESUME

When a Pause command isissued or an
unmasked data transfer interrupt occurs, the device
pauses at the next break in the DMA handshaking.
Thefollowing unmasked interrupts causethedevice
to pause: ODT (Output Disable Terminated),
EORPA (End of Record at Port A), BPA (One Byte
at Port A), EORPB (End of Record at Port B), BPB
(One Byte at Port B), BCMP (Port B Interface
Compare), and EORD (End of Record at Decoder).
A Slave port pauses after ACOUT (DACKA)
deasserts. For aMaster port, the PAUSED status bit
will get set even if BCOUT (DREQB) is asserted.
The master port may have several transfersin its
output pipe. Therefore, several transfers could
occur before the interface pauses and DREQB
remains deasserted. Once paused and the last
transfer is complete, the data busses are put in high
impedance. Operation is continued by issuing a
resume command

Registersin the ALDC core require longer to
access than the external microprocessor interface
permits. Therefore, these registers must be
prefetched for external reads. To assure that the
values read from these registers are current, it is
recommended that a Pause command beissued and
Paused Status read prior to reading these registers.
When a pause command is received, it takes up to
40 clock cyclesto update these registers. The
PAUSED status bit is not set until the registers are
updated. Additional microprocessor accesses
during thistimewill delay the prefetched reads and

PS3540-1100

Paused status. Registers that must be prefetched
include the Compressed Bytes Processed, Error
Satus, Interrupt Satus, Record Count and Data
Disable Count registers.

5.0 PORTAAND PORT B
CONFIGURATION

Port A and Port B are both 16-bit bidirectional
data portswith parity checking and generation. The
ports are controlled by the configuration registers
ACNF[15:0] and BCNF[15:0], and polarity
registers APOL[7:0] and BPOL[7:Q].
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6.0 REGISTER DESCRIPTION

ADDRJ4:0] (l\)l REGISTER RESET VALUE K
MMODE | MMoDE | MNEMONIC REGISTER NAME RW) T | iaroware | Rreser | NEWL | G
=0 =1 S RESET COMMAND COMMAND | #
0x00 | OxO1 STATO | Status, ByteO R 1 0x00 0x00 0x80 9
0x01 | 0x00 STAT1 | Status, Byte1 R |14 0x0C 0x0C |0000UUOO| 10
0x00 | Ox01 | ACNFO | Port A Configuration, Byte0 |R/W| 2 0x00  |unchanged|unchanged| 11
OxO1 | Ox00 | ACNF1 | PortA Configuration, Bytel |R/W| 2 0x00  |unchanged|unchanged| 11
0x00 | 0x01 | BCNFO | Port B Configuration, ByteO |R/W| 3 0x00  |unchanged|unchanged| 11
0x01 | 0x00 BCNF1 | Port B Configuration, Bytel |R/W| 3 0x00 unchanged|unchanged| 12
0x02 | 0x03 IDO Identification O R 1 0x40 0x40 0x40 12
0x03 | 0x02 ID1 Identification 1 R 1 0x35 0x35 0x35 12
0x02 | 0x03 APOL | Port A Polarity RW| 2 OxFF  |unchanged|unchanged| 12
0x03 | 0x02 res Reserved
0x02 | 0x03 BPOL Port B Polarity R/W| 3 OXxDF  |unchanged|unchanged| 13
0x03 | 0x02 res Reserved
0x04 | Ox05 | ATCHO | Port A Transfer Count, Byte 2 R 1 0x00 0x00 0x00 13
Ox05 | Ox04 | ATCH1 | Port A Transfer Count, Byte 3 R 1 0x00 0x00 0x00 13
0x04 | 0x05 RCHO | Record Count, Byte 2 RW| 2 0x00 0x00 0x00 14
0x05 | 0x04 RCH1 | Record Count, Byte 3 R/W| 2 0x00 0x00 0x00 14
0x04 | 0x05 | BCCHO | Port B Compare Count, Byte2 |R/W| 3 0x00 0x00 0x00 14
0x05 | 0x04 | BCCH1 | Port B Compare Count, Byte3 |[R/W| 3 0x00 0x00 0x00 14
0x06 | Ox07 | ATCLO | Port A Transfer Count, Byte O R 1 0x00 0x00 0x00 13
0x07 | Ox06 | ATCL1 | Port A Transfer Count,Bytel | R 1 0x00 0x00 0x00 13
0x06 | 0x07 RCLO | Record Count, Byte O RW| 2 0x00 0x00 0x00 14
0x07 | 0x06 RCL1 | Record Count, Bytel RW| 2 0x00 0x00 0x00 14
0x06 | 0x07 | BCCLO | Port B CompareCount, ByteO |R/W| 3 0x00 0x00 0x00 14
0x07 | 0x06 | BCCL1 | Port B Compare Count, Bytel |[R/W| 3 0x00 0x00 0x00 14
0x08 | 0x09 | BTCHO | PortB Transfer Count, Byte 2 R 1 0x00 0x00 0x00 15
0x09 | 0x08 | BTCH1 | Port B Transfer Count, Byte 3 R 1 0x00 0x00 0x00 15
0x08 | 0x09 AFIFO | Port A FIFO DataAccess, ByteO|R/W| 2 0x00 0x00 0x00 15
0x09 | 0x08 AFIF1 | Port A FIFO DataAccess, Byte1|R/W| 2 0x00 0x00 0x00 15
O0x08 | 009 | CBPHO g;{ggm BytesProcessed, | p | 3 | k00 00 | ox00 | 16
0x09 | 0x08 | CBPHI g;t”;gm Bytes Processed, 3 | ox0 | oxo0 | o0x00 | 16
Ox0A | Ox0B BTCLO | Port B Transfer Count, Byte O R 1 0x00 0x00 0x00 15
0x0OB | OXOA | BTCL1 | Port B Transfer Count, Byte 1 R 1 0x00 0x00 0x00 15
OxO0A | Ox0OB AFCT | Port A FIFO Control R/W| 2 0x00 0x00 0x00 16
0x0B | Ox0A res Reserved 2
OXOA | OXOB | CBPLO g;t”é‘g&md BytesProcessed, | p | 3 | k00 00 | oxo0 | 16
OXOB | OX0A | CBPL1 g;'/{gﬂrm Bytes Processed, 3| o0x00 | Ox00 | Ox00 | 16
0x0C | O0x0D ERRS | Error Status 1 0x00 0x00 0x00 17
0x0D | 0x0C res Reserved
OxOE | OxOF INTSO | Interrupt Status, Byte O RW| 1 0x00 0x00 0x00 17
OxOF | OxOE INTS1L | Interrupt Status, Byte 1 RW| 1 0x00 0x00 0x00 18
0x10 | 0x11 | CMNDO | Command O R/W 0x00 0x00 0x00 19
0x11 | 0x10 | CMND1 | Command 1 R/W 0x00 O0xAO0 0x00 19
0x12 | 0x13 res Reserved
0x13 | 0x12 res Reserved
0x14 | 0x15 RLHO | Record Length, Byte2 R/W 0x00 0x00 |unchanged| 20
0x15 | 0x14 RLH1 | Record Length, Byte3 R/W 0x00 0x00 |unchanged| 20
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ADDR[4:0] (N) REGISTER RESET VALUE K
MNEMONIC REGISTER NAME RW| T NEW G
MMODE | MMICDE E | "RESET " | convianp | TRANSFER | E
- - S COMMAND | #
0x16 | Ox17 RLLO | Record Length, Byte O R/W 0x00 0x00 |unchanged| 20
0x17 | 0x16 RLL1 | Record Length, Byte1l R/W 0x00 0x00 |unchanged| 20
0x18 | 0x19 | DDCHO | DataDisabled Count, Byte2 |R/W 0x00 0x00 |unchanged| 20
0x19 | 0x18 | DDCH1 | DataDisgbled Count, Byte3 |R/W 0x00 0x00 |unchanged| 20
Ox1A | Ox1B | DDCLO |DaaDisabled Count, ByteO0 |R/W 0x00 0x00 |unchanged| 20
0x1B | Ox1A | DDCL1 | DataDisabled Count, Bytel |R/W 0x00 0x00 |unchanged| 20
0x1C | 0x1D EMSK | Error Mask R/W 0x00 0x00 |unchanged| 21
0x1D | 0x1C res Reserved
Ox1E | Ox1F | IMSKO | Interrupt Mask 0 R/W 0x00 0x00 |unchanged| 22
Ox1F | Ox1E | IMSK1 | Interrupt Mask 1 RIW 0x00 0x00  |unchanged| 22
Notes:
1) When CMND is not a Selection Command.
2) When CMND isa Select Port A Configuration Command.
3) When CMND isa Select Port B Configuration Command.
4) U identifies a bit that is unchanged.
6.1  STATUS 0 (STATO)
|
Read Only
Hardware Reset Value = 0x00
Reset Command = 0x00
MMODE = : . . : : : . :
0 1 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

0x00 | 0x01 | BUSY [PAUSED]| OUTDIS[ BYPASS [EXPAND[ANYINT [ANYERR| DONE |

Any status bit which is active when the device pauses, due to an interrupt or Pause Command, will
remain active until there is a Resume Command. See Appendix A.1 for differences between AHA 3540 and
IBM ALDC1-20S-LP.

BUSY - Busy. This hit is set when a data transfer operation begins. It is cleared when the data transfer
operation completes successfully, when an unmasked error occurs, when areset occurs.

PAUSED - Paused. This bit is set when a data transfer operation is currently paused. It is cleared when a
paused data transfer operation is resumed, when areset occurs, or on a new transfer.

OUTDIS- Output Disabled. Thishit isset when Port A Interface output isdisabled. It is cleared when Port
A Interface output is re-enabled, when areset occurs, or on anew transfer.

BYPASS- Bypass. Thishit is set after a Start Compression Bypass or a Start Decompression Bypass
command is written to the Command register. It is cleared after a Start Compression, Start
Decompression, Start Decompression Output Disable, when areset occurs, when an unmasked
error occurs, or when atransfer is complete.

EXPAND - Expansion. Thishit is set when the Port B Transfer Count register is larger than the Port A
Transfer Count register. It may toggle many times during a compression operation. Itiscleared
when another data transfer operation begins or when a reset occurs.

ANYINT - Any Interrupt. Thisbit is set while an unmasked interrupt is active. Cleared on anew transfer,
and when all unmasked interrupts have been cleared.

ANYERR - Any Error. This bit is set when an unmasked error occurs. It is cleared when a data transfer
operation begins or when areset occurs.

DONE - Done. Thishit is set when the current data transfer operation is complete. It is cleared when a
datatransfer operation begins or when areset occurs.
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6.2 STATUS 1 (STAT)

Read Only
Hardware Reset Value = 0x0C
Reset Command = 0x0C

MMODE = : : : : : : : :
0 1 bit15 bit14 bit13 bit12 bit1l bit10 bit9 bit8

O0xO1| 0x00 | EORD | BCMP | BPB | EORPB | EMPB | EMPA | BPA | EORPA |

The Satus bits BPB, EORPB, BPA and EORPA will only get set after the last word istransferred if the
following Interrupt Mask bits are set: BPBM, EORPBM, BPAM and EORPAM. If these bits are set, the
ALDC core provides end of transfer information, but no end of record information. See Appendix A.1 for
differences between AHA3540 and IBM ALDC1-20S-LP.

EORD -  End of Record at Decoder. This bit is set when the ALDC decoder detects an End of Record
control code in the compressed data stream or when an ALDC Decoder Control Code Error
occurs. Thishit iscleared after reset, when the decoder begins processing the first codeword of
the next record, or when anew datatransfer operation begins. Itisvalid for Decompression and
Decompression Output Disable modes.

BCMP -  Port B Interface Compare. Thishit is set when Port B Transfer Count is greater than or equal to
Port B Interface Compare Count. Otherwise, itiscleared. Thishit is cleared after reset or when
anew data transfer operation begins. This bit isvalid for all modes of operation.

BPB - OneByteat Port B. During compression bypass and compression operations, thishit is set at the
same time the End of Record at Port B (STAT1[4] and INTS1[4]) is set if only one byte at the
Port B Interfaceis part of the current record. During decompression bypass operation, this bit
is set during the last datatransfer of the record at the Port B Interface if only one byte belongs
to the current record. This bit is cleared after reset, when a new data transfer operation begins,
or when the first byte of the next record is transferred. Not valid during Decompression and
Decompression Output Disable modes.

EORPB - End of Record at Port B. During compression bypass and compression operations, thishit is set
when the last byte of a compressed record is transferred out of the Port B interface. During
decompression bypass operations, thisbit is set when the last byte of arecord istransferred into
the Port B interface. This bit is cleared after reset, when a new data transfer operation begins,
or when the first byte of the next record is transferred. Not valid during Decompression and
Decompression Output Disable modes.

EMPB -  Empty at Port B. Thisbit is set when there is no datain the Port B interface data path. This bit
must be set when writing to the Record Length register during Decompression bypass operation
and when writing to the Record Count register during Decompression and Decompression
Output disabled operations. Set after reset.

EMPA - Empty at Port A. Thisbit is set when thereis no datain the Port A interface data path. This bit
must be set when writing to the Record Length or Record Count registers during Compression
and Compression Bypass operations. Set after reset.

BPA - OneByteat Port A. During compression bypass and compression operations, thisbitisset during
the last data transfer of the record at the Port A interface if only one byte belongs to the current
record. During decompression bypass, decompression, and decompression output disabled
modes, this bit is set the same time the End of Record at Port A interface bit (STAT1[0] and
INTS1[Q]) issetif only one byte at the Port A interface is part of the current record. Thisbit is
cleared after reset, when a new data transfer operation begins, or when the first byte of the next
record istransferred.

EORPA - Endof Record at Port A. During compression bypass and compression operations, thisbit is set
each time the Record Length (RL) is decremented to zero. During decompression bypass,
decompression, and decompression output disabled operations, thisbit is set when the last byte
of arecord istransferred out the Port A interface. Thisbit is cleared after reset, when anew data
transfer operation begins, or when the first byte of the next record is transferred.
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6.3 PORT A CONFIGURATION 0 (ACNFO)

Reserved
Hardware Reset Value = 0x00
Reset Command = unchanged

MMODE = . . . . .
0 1 bit15 bit14 bit13 bit12 bit1l

bit10 bit9 bit8

0x00 | 0x01 reserved

6.4 PORT A CONFIGURATION 1 (ACNF1)

Read/Write
Hardware Reset Value = 0x00
Reset Command = unchanged

MMODE = . ) . ] .
0 1 bit15 bit14 bit13 bit12 bit1l

bit10 bit9 bit8

0x01 [ Ox00 | PARITY | ODD | SLAVE |

MODE[2:0]

| reserved |

PARITY - Parity. When set, parity checking is enabled for the ADATA[15:0] data bus. When cleared,

parity checking is disabled for the ADATA[15:0] bus.

Odd. Setting this bit along with PARITY enables odd parity checking and generation on the

ADATA[15:0] databus. When cleared with PARITY set even parity checking and generation is

ODD -
enabled on the ADATA[15:0] data bus.
SLAVE - Slave. Must always be written with a one.
MODE[2:0]-DMA Mode. These bits configure the interface DMA mode of the Port A Interface with values
as defined below.
MODE[2:0] DMA TYPE
000 Reserved
001 FAS368 mode
010 43C97 ATA
011 Burst
100 Reserved
101 Reserved
110 Reserved
111 Reserved

6.5 PORT B CONFIGURATION 0 (BCNFO0)

Reserved
Hardware Reset Value = 0x00
Reset Command = unchanged

MMODE = . ) . . .
0 1 bit15 bit14 bit13 bit12 bit1l

bit10 bit9 bit8

0x00 | 0x01 reserved

PS3540-1100
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6.6 PORT B CONFIGURATION 1 (BCNF1)

Read/Write
Hardware Reset Value = 0x00
Reset Command = unchanged

MMODE = . . . . . . . .
0 1 bit15 bit14 bit13 bit12 bitll bit10 bit9 bit8
Ox01| Ox00 | PARITY | ODD | reserved | MODE[2:0] | reserved |

PARITY - Parity. When set, parity checking is enabled for the BDATA[15:0] data bus. When cleared,
parity checking is disabled for the BDATA[15:0] bus.

ODD - Odd. When set, odd parity checking and generationisused onthe BDATA[15:0] databus. When
cleared, even parity checking and generation is used on the BDATA[15:0] data bus.

MODE[1:0]-DMA Mode. These bits configure the interface DMA mode of the Port B Interface with values

as defined below.

MODE[2:0] DMA TYPE
000 Reserved
001 FA S368 mode
010 43C97 ATA
011 Burst
100 Reserved
101 Reserved
110 Reserved
111 Reserved

6.7  IDENTIFICATION (IDO, ID1)

Read Only
Hardware Reset Value = 0x3540
Reset Command = 0x3540

MMODE =

0 | 1
O0x02 | 0x03 ID[7:0]
0x03 | 0x02 ID[15:9]

ID[15:0]- The bits of this register correspond to the identification code of the chip. Thisregister is
accessible when CMND is not a Selection Command.

6.8 PORT A POLARITY (APOL)

Read/Write
Hardware Reset Value = OxFF
Reset Command = unchanged

MMODE = . . . . . : : :
0 1 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
0x02 | 0x03| ACIN [reserved| ACOUT | AWR | ARD | reserved | reserved |

The bits of this register correspond to Port A Interface signals. A set bit programs the corresponding
signal to be active low. A cleared bit programs the corresponding signal to be active high. Thisregister is
only accessible when CMND is Select Port A Configuration.
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6.9 PORT B POLARITY (BPOL)

Read/Write
Hardware Reset Value = OxDF
Reset Command = unchanged

MMODE = _ _ . : . : : :
0 1 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
0x02 | 0x03| BCIN [reserved] BCOUT | BWR | BRD | reserved |

The bits of this register correspond to Port B Interface signals. A set bit programs the corresponding
signal to be active low. A cleared bit programs the corresponding signal to be active high.Thisregister is
only accessible when CMND is Select Port B Configuration.

6.10 PORT A TRANSFER COUNT (ATCLO, ATCL1, ATCHO, ATCH1)

Read Only
Hardware Reset VValue = 0x00000000
Reset Command = 0x00000000

Port A Transfer Count Low

MMODE =
0 1
0x06 | 0x07 ATCL[7:0]
0x07 | Ox06 ATCL[15:8]
Port A Transfer Count High
MMODE =
0 1
Ox04 | 0x05 ATCHI[7:0]
0x05 | 0x04 ATCH[15:8]

ATCJ[31:0]- Port A Transfer Count. These registers provide status information on the number of bytes
transferred for a current data transfer operation. During a compression operation, ATC is
incremented as each original databyteisreceived by the Port A Interface. When ATC equalsthe
product of the Record Count and Record Length during compression, al bytesin the
compression operation have been received by the AHA3540. During a decompression
operation, AT C isincremented as each decompressed data byte is sent by the Port A Interface.
Thisregister is only accessible when CMND is not a Selection Command.

In the case where only one byteisrequired to complete atransfer operation (i.e., an odd number
of bytesinthetransfer), the AT C isincremented by one after the bytetransfers. AT C should not
be used to determine the decompression operation iscompl ete. Instead, usethe DONE statusbit
and/or interrupt. Data blocks of Record Count times Record Length must be smaller the (23—
1) to prevent overflow of this 4-byte Transfer Count register. Reset on new transfer commands.
Pad bytes are not counted.
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6.11 RECORD COUNT (RCLO, RCL1, RCHO, RCH1)
I

Read/Write
Hardware Reset VValue = 0x00000000
Reset Command = 0x00000000

Record Count Low

MMODE =

0 1

0x06 | 0x07 RCL[7:0]

0x07 | Ox06 RCL[15:8]
Record Count High

MMODE =

0 1

0x04 | 0x05 RCHI[7:0]

Ox05 | Ox04 RCH[15:8]

RC[31:0]- Record Count indicates the number of records to be compressed or decompressed. Record
Count must be set to 0x00000001 during Decompression Bypass. If the Record Count must be
written to during acompression operation, then the Empty at Port A (EM PA) Satus bit must be
set. If the Record Count must be written to during a decompression operation, then the Empty
a Port B (EMPB) Satus bit must be set.

6.12 PORT B COMPARE COUNT (BCCLO, BCCL1, BCCHO, BCCH1)
I ——

Read/Write
Hardware Reset Value = 0x00000000
Reset Command = 0x00000000

Port B Compare Count Low

MMODE =
0 1
0x06 | 0x07 BCCL[7:0]
0x07 | Ox06 BCCL[15:8]
Port B Compare Count High
MMODE =
0 1
0x04 | 0x05 BCCHI[7:0]
0x05 | Ox04 BCCH[15:8]

BCCJ[31:0] Port B compare count register is used to pause the device after a specified number of bytes are
transferred at the Port B interface. Port B Compare Count is afour byte register with the two
most significant bytes contained in Port B Compare Count High (BCCH), and the two |east
significant bytes contained in the Port B Compare Count Low register (BCCL).
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6.13 PORT B TRANSFER COUNT (BTCLO, BTCL1, BTCHO, BTCH1)
O

Read Only
Hardware Reset VValue = 0x00000000
Reset Command = 0x00000000

Port B Transfer Count Low

MMODE =

0 1
OxOA | 0x0B BTCL[7:0]
0x0B | OX0A BTCL[15:8]

Port B Transfer Count High

MMODE =

0 1
Ox08 | 0x09 BTCH[7.0]
Ox09 | Ox08 BTCH[15:8]

BTC[31:0] -Port B Transfer Count. These registers provide status information on the number of bytes
transferred for a current data transfer operation. During a compression operation, BTC is
incremented as each compressed data byte is sent by the Port B Interface. During a
decompression operation, BTC isincremented as each compressed data byteisreceived by the
Port B Interface. Thisregister is only accessible when CMND is not a Selection Command.

In the special case where only one byte isrequired to complete atransfer operation (i.e., an odd
number of bytesin the transfer), the BTC isincremented by one after the byte transfers. BTC
should not be used to determine the decompression operation is complete. Instead, use the
DONE status bit and/or interrupt. Data blocks of Record Count times Record Length must be
smaller than (2%2 —1) to prevent overflow of this 4-byte transfer count register.

Reset by anew compression mode transfer command, but not by a new decompression mode
transfer. Pad bytes are not counted.

6.14 PORT A FIFO DATA ACCESS (AFIFO, AFIF1)
O —

Read/Write
Hardware Reset Value = 0x0000
Reset Command = 0x0000

MMODE =
0 1

0X08 | Ox09 FA[7:.0]

0x09 | Ox08 FA[15:9]

FA[15:0]- Port A FIFO Dataregister isatemporary holding register for datato be written to or read from
the Port A interface FIFO. During compression bypass and compression operations, the Port A
FIFO indicates it has received the data by resetting REQF in the AFCT register. During
decompression bypass, decompression, and decompression output disabled operations, data
may be read from this register after the Port A FIFO resets REQF in the AFCT register. This
register is only accessible when CMND is a Select Port A Configuration Command. This
register is reset by a new transfer.
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6.15 COMPRESSED BYTES PROCESSED (CBPLO, CBPL1, CBPHO, CBPH1)

Read/Write
Hardware Reset Value = 0x00000000
Reset Command = 0x00000000
Compressed Bytes Processed Low

MMODE =
0 1
OxOA | 0x0B CBPL[7:0]
0x0B | Ox0A CBPL[15:9]
Compressed Bytes Processed High
MMODE =
0 1
Ox08 | 0x09 CBPH[7:0]
Ox09 | Ox08 CBPH[15:9]

CBPL[31:0] -Compressed Bytes Processed counter. Counts the total number of bytes processed by the
ALDC decoder during decompression and decompression output disabled operations. It can be
used in conjunction with the Port B Transfer Count to determine the number of compressed
bytes, if any, that reside in the Port B interface and ALDC core.

6.16 PORT A FIFO CONTROL (AFCT)
I ———

Read/Write
Hardware Reset Value = 0x00
Reset Command = 0x00

MMODE = . . . . . . . .
0 1 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Ox0A | OxOB reserved | ACCF | REQF |

ACCF -  Access FIFO. When set, accessto the Port A FIFO isredirected from the Port A interfaceto the
microprocessor interface. This bit is cleared after reset or a new transfer.

REQF -  Request to FIFO. During compression bypass and compression operations, thisbit is set to one
requesting a write to the Port A FIFO. During decompression bypass, decompression, and
decompression output disabled operations, this bit is set to one requesting aread from the Port
A interface FIFO. This bit is cleared when the Port A FIFO has completed the request or after
areset. Thisregister isonly accessiblewhen CMND isa Select Port A configuration command.
Reset by a new transfer.

Page 16 of 47 PS3540-1100



Advanced Hardware Architectures, Inc.

6.17 ERROR STATUS (ERRS)
O

Read Only
Hardware Reset Value = 0x00
Reset Command = 0x00

MMODE = . . . . . . . .
0 1 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

0x0C | 0xOD | reserved | APERR | BPERR | reserved | BTCO | ATCO | ADCC | reserved |

TheError Satus register provides error status bits to the microprocessor. These bits are set regardless of the
error mask settings. Reset by a new compression mode transfer.

APERR - Port A Interface Parity Error. Thisbit is set when a parity error isdetected during atransfer into
ADATA[15:0] and the Port A Interface Parity bit is set. It is cleared when a new compression
mode transfer begins or when areset occurs.

BPERR - Port B Interface Parity Error. Thisbit is set when a parity error is detected during atransfer into
BDATA[15:0] and the Port B Interface Parity bit is set. It is cleared when a new compression
mode transfer begins or when areset occurs.

BTCO-  Port B Transfer Count Overflow Error. Thisbit is set when a carry out is detected on the Port
B Transfer Count register. It is cleared when anew compression mode transfer begins or when
areset occurs.

ATCO-  Port A Transfer Count Overflow Error. This bit is set when a carry out is detected on the Port
A Transfer Count register. It is cleared when anew compression mode transfer begins or when
areset occurs.

ADCC-  ALDC Decoder Control Code Error. This bit is set during decompression when an invalid
control code is detected in the compressed data stream. It is cleared when a new compression
mode transfer begins or when areset occurs.

6.18 INTERRUPT STATUS 0 (INTSO0)
I

Read Only
Hardware Reset Value = 0x00
Reset Command = 0x00

MMODE = : : : : : : . :
0 1 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
OXOE | OXOF | DONE [PAUSED| ODT | reserved | ERROR |

Interrupt Status bits are reset by writing azero. Thisisreferred to asan interrupt reset. Writing aone has
no effect. See Appendix A.1 for differences between AHA3540 and IBM ALDC1-20S-LP.

DONE - Donelnterrupt. Thisbit is set when data transfer has completed on the Port B Interface during
compression and when data transfer has completed on the Port A Interface during
decompression. It is cleared when a new compression mode transfer begins, when areset
occurs, or by aninterrupt reset.

PAUSED - Paused Interrupt. Thishit is set by a Pause command, or an unmasked datatransfer interrupt. Itis
cleared when anew compression modetransfer begins, whenareset occurs, or by aninterrupt reset.

OoDT - Output Disabled Terminated. Thishit is set when the end of record of thelast suppressed record
is processed by the ALDC decoder. Thisbit is cleared after reset, after an interrupt reset is
written, or when a new compression mode transfer begins.

ERROR - Error Interrupt. This bit is set when an unmasked error occurs. It is cleared when a new
compression mode transfer begins or when areset occurs. The Error Satus register is used to
determine the cause of the error.
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6.19 INTERRUPT STATUS 1 (INTS1)

Read/Write
Hardware Reset Value = 0x00
Reset Command = 0x00

MMODE = . : : : . : : :
0 1 bit15 bit14 bit13 bitl2 bit1l bit10 bit9 bit8
OxOF [OXOE| EORD | BCMP | BPB [ EORPB | reserved [ BPA [ EORPA |

The Interrupt Satus bits BPB, EORPB, BPA and EORPA will only get set after the last word is
transferred if the following Interrupt Mask bits are set: BPBM, EORPBM, BPAM and EORPAM. If these
mask bits are set, the ALDC core provides end of transfer information, but no end of record information.
See Appendix A.1 for differences between AHA3540 and IBM ALDC1-20S-LP.

EORD -

BCMP -

BPB -

EORPB -

BPA -

EORPA -
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End of Record at Decoder, This bit is set when the ALDC decoder detects an End of Record
control code in the compressed data stream or when an ALDC Decoder Control Code Error
occurs. This hit is cleared after reset, when an interrupt reset is written, or when a new
compression mode transfer begins.

Port B Interface Compare. Thisbit is set when Port B Transfer Count is greater than or equal to
Port B Interface Compare Count. Thisbit iscleared after reset, when aninterrupt reset iswritten,
or when anew compression mode transfer begins.

OneByteat Port B. During compression bypass and compression operations, thishit is set at the
same time the End of Record at Port B (STAT1[4] and INTS1[4]) is set if only one byte at the
Port B Interface is part of the current record. During decompression bypass operation, this bit
is set during the last datatransfer of the record at the Port B Interface if only one byte belongs
to the current record. This bit is cleared after reset, when an interrupt reset is written, or when
anew compression mode transfer begins.

End of Record at Port B. During compression bypass and compression operations, thisbit is set
when the last byte of a compressed record is transferred out of the Port B interface. During
decompression bypass operations, thisbit is set when the last byte of arecord istransferred into
the Port B interface. Thisbit is cleared after reset, when an interrupt reset iswritten, or when a
new compression mode transfer begins.

One Byte at Port A. During compression bypass and compression operations, this bit is set
during the last datatransfer of the record at the Port A interface if only one byte belongsto the
current record. During decompression bypass, decompression, and decompression output
disabled modes, thisbit is set the same time the End of Record at Port A interface bit (STAT1[0]
and INTS1[0]) isset if only one byte at the Port A interfaceis part of the current record. This
bit is cleared after reset, when an interrupt reset iswritten, or when anew compression mode
transfer begins.

End of Record at Port A. During compression bypass and compression operations, thishbit is set
each time the Record Length (RL) is decremented to zero. During decompression bypass,
decompression, and decompression output disabled operations, thisbit is set when the last byte
of arecordistransferred out the Port A interface. Thishit iscleared after reset, when aninterrupt
reset iswritten, or when anew compression mode transfer begins.
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6.20 COMMAND (CMND)

Read/Write

Hardware Reset Value = 0x0000

Reset Command =

MMODE =

0 1

O0xA000

0x10 | Ox11

CMND[7:0]

Ox11 | Ox10

CMND[15:§]

Unspecified opcodes are reserved and may not be written.

CMND[15.0]-Command.This register provides for operation as described in the following table.

CMNDJ[15:0] ACTION
SELECTION COMMANDS

Select Port A Configuration. The Port A Configuration and Port A Polarity registers
0xC100 .

are enabled for reads and writes.

Select Port B Configuration. The Port B Configuration and Port B Polarity registers
0xC200 .

are enabled for reads and writes.

TRANSFER COMMANDS
(Described in Sections 2.0 and 3.0)

0x5000-0x500F

Start Compression Bypass.
— CMNDI3:2] determines the number of pad bytesto expect at the Port A interface.
— CMNDI1:0] determines the number of pad bytesto insert at the Port B interface.

0x5800-0x580F

Start Compression.
— CMNDI3:2] determines the number of pad bytesto expect at the Port A interface.
— CMNDI1:0] determines the number of pad bytesto insert at the Port B interface.

0x6000-0x600F

Start Decompression Bypass.
— CMNDI3:2] determines the number of pad bytesto expect at the Port B interface.
— CMND]J1:0] determines the number of pad bytesto insert at the Port A interface.

0x6800-0x680F

Start Decompression.
— CMNDI3:2] determines the number of pad bytes to expect at the Port B interface.
— CMNDI1:0] determines the number of pad bytesto insert at the Port A interface.

0x6C00-0x6COF

Start Decompression Output Disabled.
— CMNDI3:2] determines the number of pad bytesto expect at the Port B interface.
— CMNDIJ1:0] determines the number of pad bytesto insert at the Port A interface.

CONTROL COMMANDS

0x4200

Pause. When adatatransfer operation isin progress, any current operation steps are
completed and the Port A Interface and Port B I nterface data busses are placed into
ahigh impedance state. The Paused Interrupt and Paused Status bits are then set. Al
data currently being processed by the data transfer operation is preserved.

0x4400-0x440F

Resume. A previously paused data transfer operation resumes processing. The
Paused Interrupt and Paused status bits are cleared and the Busy status bit is set.

— RESUME[3:2] determinesthe number of pad bytesto expect at the Port B interface.
— RESUME[1:0] determinesthe number of pad bytesto insert at the Port A interface.

OxA000

Software Reset. The Port A Configuration, Port B Configuration, Identification,
Port A Polarity, and Port B Polarity registers are not affected by thiscommand. All
other registers are reset, current operations are cancelled, and the history buffer is
cleared. Twelve clocks are required to complete the reset operation. Suspend writing
to any registers during this time.

0xA400

Reset the history buffer. Only use between compression operations.

MISCELLANEOUS COMMANDS

0x0000

| NOP, no operation is performed.

PS3540-1100
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6.21 RECORD LENGTH (RLLO, RLL1, RLHO, RLH1)

Read/Write
Hardware Reset VValue = 0x00000000
Reset Command = 0x00000000

Record Length Low

MMODE =
0 1
0x16 | Ox17 RLL[7:0]
Ox17 | 0x16 RLL[15:8]
Record Length High
MMODE =
0 1
Ox14 | 0x15 RLH[7:0]
0x15 | Ox14 RLH[15:8]

RL[310]- TheRecordLengthregister indicatesthe number of Bytescontained in each uncompressed data
record for compression bypass and compression operations. Thisregister decrementswith each
Byte transferred into Port A. When the Record L ength reaches zero, the Port Interface bits
STAT1[8] and INTSL[8] are set. During decompression bypass operations, the Record Length
register indicates the total number of bytes to transfer. Record Length is not used for
decompression and decompression output disabled operations.

When processing multiple records (Record Count is greater than one), the Record L ength must
be greater than 0x22. If Record L ength = 0x00000000 when anew transfer or resume command
are written, the counter rolls over to 0x10000000. When Record Count is greater than 1, then
Record Length must be greater than 0x22. Pad bytes are not counted.

6.22 DATA DISABLED COUNT (DDCLO, DDCL1, DDCHO, DDCH1)

Read/Write
Hardware Reset Value = 0x00000000
Reset Command = 0x00000000

Data Disabled Count Low

MMODE =

0 1
Ox1A|0x1B DDCL[7:0]
0x1B | Ox1A DDCL[15:8]

Data Disabled Count High

MMODE =

0 1
0x18 | 0x19 DDCHI7:0]
0x19 | 0x18 DDCHJ15:8]

DDCJ[31:0]- DataDisabled Count.The Data Disabled Count register provides the microprocessor control of
the number of records skipped during a Start Decompression Output Disabled operation. If the
Data Disabled Count is set to zero during a Start Decompression Output Disabled operation or
the DDC is greater than the Record Count during a Start Decompression Output Disabled
operation, then the Port A Interface output is disabled for the entire transfer.
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6.23 ERROR MASK (EMSK)
O —

Read/Write
Hardware Reset Value = 0x00
Reset Command = 0x00

MMODE = . . . . . . . .
0 1 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

0x1C | 0x1D |reserved[APERRM [BPERRM | reserved | BTCOM | ATCOM | ADCCM | reserved |

The Error Mask register provides error reporting configuration to the microprocessor. If an unmasked error
status bit isactive, ANY ERR status and ERROR interrupts are set. Errors are masked by setting the appropriate
mask hit to one.

APERRM -Port A Interface Parity Error Mask.
BPERRM -Port B Interface Parity Error Mask.

BTCOM - Port B Transfer Count Overflow Error Mask.
ATCOM - Port A Transfer Count Overflow Error Mask.
ADCCM - ALDC Decoder Control Code Error Mask.
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6.24 INTERRUPT MASK 0 (IMSKO)

Read/Write
Hardware Reset Value = 0x00
Reset Command = 0x00

MMODE = : : : : . : : .
0 1 bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Ox1E | Ox1F [ DONEM [PAUSEDM | ODTM | reserved [ERRORM |

The Interrupt Mask 0 register masks the individual interrupts allowing the user to control which ones may
cause the Interrupt signa pin (IREQN) to assert. For example, if DONEM and PAUSEDM are set with
ERRORM cleared, only an ERROR interrupt will cause the Interrupt signal pin to assert. Interrupts are masked
by setting the gppropriate mask bit to one.

DONEM - Done Interrupt Mask.

PAUSEDM -Paused Interrupt Mask.

ODTM - Output Disabled Terminated Mask.
ERRORM -Error Interrupt Mask.

6.25 INTERRUPT MASK 1 (IMSK1)

Read/Write
Hardware Reset Value = 0x00
Reset Command = 0x00

MMODE = : : : : : : : .
0 1 bit15 bit14 bit13 bit12 bit1l bit10 bit9 bit8
Ox1F | Ox1E |[EORDM [ BCMPM | BPBM [EORPBM] reserved | BPAM [EORPAM |

The Interrupt Mask 1 register masks the individual interrupts allowing the user to control which ones
may cause the Interrupt signal pin (IREQN) to assert. Interrupts are masked by setting the appropriate mask
bit to one.

EORDM - End of Record at Decoder Interrupt Mask.
BCMPM - Port B Interface Compare Interrupt Mask.
BPBM -  OneByteat Port B Interrupt Mask.
EORPBM -End of Record at Port B Interrupt Mask.
BPAM -  OneByteat Port A Interrupt Mask.
EORPAM -End of Record at Port A Interrupt Mask.
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7.0 SIGNAL DESCRIPTIONS

This section contains descriptions for al the pins. Each signal has atype code associated with it. The
type codes are described in the following table.

TYPE CODE DESCRIPTION
| Input only pin
@] Output only pin
1/10 Input/Output pin
7.1 MICROPROCESSOR INTERFACE
-
MICROPROCESSOR INTERFACE
DEFAULT
SIGNAL TYPE DESCRIPTION AFTER RESET

MDATA[7:0] I/O | Microprocessor data bus Hi-Z

Microprocessor interface control pin [0]. If MMODE is high
MCIN[O] || this pin is CSN. If MMODE islow this pin is READN. Input

Microprocessor interface control pin [1]. If MMODE is high
MCIN[1] ' | thispinis RWN. If MMODE islow this pin is WRITEN. Input

Microprocessor output signal. WAITN is driven during CSN .
WAITN o and then goes to tristate with aresistive pullup. High
ADDR[4:0] | rl\gi:;)e;:rsocr Interface address bus, used to select internal Input
MMODE | Microprocessor Interface mode selector pin. I nput
RESETN | | Hardware reset signal. I nput
IREQN O | Interrupt request output signal. High
CLOCK I | Clock input Input
+TIE | | These pins must be tied high in the system. Input
-TIE I | These pins must be tied low in the system. Input

PS3540-1100

Page 23 of 47



Advanced Hardware Architectures, Inc.

7.2 PORT A INTERFACE
-
PORT A INTERFACE
DEFAULT
SIGNAL TYPE DESCRIPTION AFTER RESET
ACIN | Port A Interface Control Input signal. This signal functions as Inout
DREQA. Polarity is programmed by APOL[7]. P
Port A Interface Control Output signal. Thissignal functionsas | , ,.
ACOUT o DACKA. Polarity is programmed by APOL[5]. High
Port A Interface Control Output signal. Polarity iscontrolled by | .
AWR (0] APOL[4]. High
Port A Interface Control Output signal. Polarity iscontrolled by | , ..
ARD O APOL[3]. High
When enabled, this pin checks parity on input and generates
parity for output for the AD bus. APARITY][0] is used for
APARITY[2:0] | I/O |AD[7:0], and APARITY[1] isused for AD[15:8]. Setting Hi-Z
ACNF[15]=1 enablesAPARITY. When disabled these pins may
betied high, tied low or not connected.
ADATA[15:0] | I/O |Port A Interface Data bus. Hi-Z
Note:  Refer to Section 5.0 Port A and Port B Configuration for configuration of Port A control signals.

7.3

PORT B INTERFACE

PORT B INTERFACE

DEFAULT
SIGNAL TYPE DESCRIPTION AFTER RESET
BCIN | Port B Interface Control Input signal. This signal functions as Inout
DACKB. Polarity is programmed by BPOL[7]. P
Port B Interface Control Output signal. Thissignal functions as
BCOUT o DREQB. Polarity is programmed by BPOL[5]. Low
Port B Interface Control Input signal. Polarity is controlled by
BWR I BPOL[4]. Input
Port B Interface Control Input signal. Polarity is controlled by
BRD I BPOL[3]. Input
When enabled, this pin checks parity on input and generates
parity for output for the BD bus. BPARITY]Q] is used for
BPARITY[1:0] | I/O |BD[7:0], and BPARITY[1] isused for BD[15:8]. Setting Hi-Z
BCNF[15]=1 enablesBPARITY. When disabled these pins may
be tied high, tied low or not connected.
BDATA[15:0] | I/O | Port B Interface Data bus. Hi-Z
Note:  Refer to Section 5.0 Port A and Port B Configuration for configuration of Port B control signals.
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8.0 PINOUT

PS3540-1100

PIN TQFP SIGNAL
99 No Connect
100 VDD
1 GND
2 BDATA[7]
3 BDATA[6]
4 BDATA[5]
5 BDATA[4
6 BDATA[3
7 BDATA[2]
8 VDD
9 GND
10 BDATA[1]
11 No Connect
12 No Connect
13 BDATA[O]
14 BDATA[15]
15 BDATA[14]
16 BDATA[13]
17 BDATA[12]
18 VDD
19 GND
20 BDATA[11]
21 BDATA[10]
22 BDATA[9]
23 BDATA[8]
24 BPARITY[O]
25 BPARITY[1]
26 VDD
27 GND
28 No Connect
29 IREQN
30 No Connect
31 WAITN
32 BRD
33 BWR
34 BCOUT
35 RESETN
36 +TIE
37 CLK
38 GND
39 VDD
40 ADDR[4]
41 ADDR][3]
42 No Connect
43 BCIN
44 -TIE
45 +TIE
46 ADDR[Z]
47 ADDRJ[1
48 ADDRIO]

PIN TQFP SIGNAL
49 ACIN
50 VDD
51 GND
52 ADATA[7]
53 ADATA[6]
54 +TIE
55 ADATA[5
56 ADATA[4
57 ADATA[3]
58 VDD
59 GND
60 ADATA[Z]
61 ARD
62 No Connect
63 ADATA[1]
64 ADATA[OQ]
65 ADATA[15]
66 ADATA[14]
67 ADATA[13]
68 VDD
69 GND
70 ADATA[12]
71 ADATA[1]]
72 ADATA[10]
73 ADATA[9]
74 ADATA[8]
75 APARITY[Q]
76 VDD
77 GND
78 APARITY[1]
79 MDATA[7]
80 +TIE
81 VDD
82 MDATA[6]
83 MDATA[5]
84 MDATA[4]
85 MDATA[3]
86 ACOUT
87 AWR
88 GND
89 VDD
90 MCIN[O]
91 MCIN[1]
92 MDATA[2]
93 MDATA[1]
94 MDATA[Q]
95 No Connect
96 +TIE
97 +TIE
98 MMODE
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APARITY[1] I

Notes:
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TQFP Pinout

VDD [T
GND 1

MDATA[7]
+TIE I
VDD [T

MDATA[6] 1

MDATA[5] I

MDATA[4] 1

MDATA[3]

ACOUT I
AWR [T
GND 1
VDD 1]

MCIN[0] ]

MCIN[1]

MDATA[2] 1]

MDATA[1] I

MDATA[0] 1]

NC I
+TIE I
+TIE I

MMODE 1]

NC I
VDD I

NC = No Connect

75 I APARITY[0]
74 1 ADATA[8]
73 [ ADATA(9]
72 1 ADATA[10]
71 I ADATA[11]
70 1 ADATA[12]
69 FT—1GND

67 [ ADATA[13]
66 [ ADATA[14]
65 [T ADATA[15]
64 [T—1 ADATA[0]
63 [T ADATA[1]

62 [—INC

60 [I—1 ADATA[2]
59 F—1GND

57 I ADATA(3]
56 [ ADATA[4]
55 [ ADATA(5]
54 [T +TIE

53 [ ADATA[6]
52 [ ADATA[7]

68 A—1VDD
61 [T ARD
58 (VDD
51 (I GND

AHA3540A-040 PTC

1
2
3
4
5
6

—
11
]
[
—
11
— 7
—m 8

GND I 9

BDATA[1] I 10
12
O 13
I 14
I 15
I 16
—m 17
] 18
] 19
] 20
—m 21
—m 22
I 23
] 24
I 25

NC I 11
NC

BDATA[0
BDATA[15
BDATA[14
BDATA[13

VDD
BDATA[12

VDD
GND

BDATA[7
BDATA[6
BDATA[5
BDATA[4
BDATA[3
BDATA[2
BDATA[11
BDATA[L0
BDATA[9
BDATA[S
BPARITY[O
BPARITY[L

1) See Appendix A.2 for differencesin pinout requirements between the AHA3540 and IBM ALDC1-20S-LP.

2)
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9.0 ELECTRICAL SPECIFICATIONS

9.1 ABSOLUTE MAXIMUM RATINGS
.
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER MIN MAX UNITS NOTES
Vdd Power supply voltage 3.6 Volts
Vpin Voltage applied to any signal pin 0 55 Volts
9.2 RECOMMENDED OPERATING CONDITIONS
-
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN MAX UNITS NOTES
Vdd Power supply voltage 3.0 3.6 Volts
Ta Ambient temperature 0 +70 °C
Tc Case temperature +95 °C
9.3 DC SPECIFICATIONS
-
DC SPECIFICATIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNITS |NOTES
Vil Input low voltage 0 0.8 Volts
Vih | Input high voltage 2.0 33 55 Volts
Vol | Output low voltage lol = 4.0 mAmps 0 0 0.4 Volts
Voh | Output high voltage loh=-04mAmps| 24 33 Vdd Volts
lil Input low current Vin=0Volts 5 MAmMpSs
lih Input high current Vin=Vdd Volts 5 MAMpPS
lozl Output tristate low current | Vout = 0 Volts 20 |pAmps
lozh | Output tristate high current| Vout = Vdd Volts 20 |pAmps
IddA | Activeldd current Vdd = 3.6 Volts TBD |mAmps| 1
ldd | Supply current (static) TBD |mAmps
lol Low level output current TBD |mAmps
loh High level output current TBD |mAmps
Cin | Input capacitance 3 pF
Cout | Output capacitance 6 pF
Notes:

1) Test Conditions. worst case compression current; OmA loads.

PS3540-1100
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10.0 TIMING SPECIFICATIONS

Notes:

1) All ACtimings are referenced to 1.4 \olts.

Figure 5:  Clock Timing

CLOCK

Table 2:  Clock Timing

NUMBER PARAMETER MIN MAX | UNITS |[NOTES
1 CLK period 125 ns 1
2 CLK low pulsewidth 5 ns 1
3 CLK high pulsewidth 5 ns 1
4 CLK risetime 3 ns 2
5 CLK fall time 3 ns 2

Notes:

1) All AC Timings are referenced to 1.4 Volts

2) Riseand fall times are between0.1 Vdd and 0.9 Vdd.

Figure 6: Reset Timing
RESETN \ /
€ 1 e 2 >
MCIN[0] or MCIN[1] \‘ S
(CSN, READN or WRITEN)

Table 3:  Reset Timing
NUMBER PARAMETER MIN MAX UNITS |NOTES

1 RESETN pulsewidth 5 clocks

2 RESETN delay to CSN, READN or 3 clocks

WRITEN
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Figure 7. Processor Read Timing, MMODE = 1
MCIN[1] (RWN)
I¢ 1>« 2 —>| |
3 > >
MCIN[0] (CSN) |
_________ +5+‘ 6
WAITN L \
< > > 14
l¢— 8 >i«— 9>
ADDR Valid >< >< ><:
| «—— 10— < o > '
MDATA Tristate W /< Valid W Tristate
13—,
Table 4:  Processor Read Timing, MMODE =1
NUMBER PARAMETER MIN MAX UNITS [NOTES
1 RWN setup to CSN asserted 4 ns
2 RWN hold from CSN asserted 4 ns
3 CSN pulsewidth 3 clocks 1
4 Delay from CSN deasserted until next CSN | 1 clock+5 ns
5 CSN asserted to WAITN asserted 18 ns
6 CSN hold from WAITN deasserted 0 ns 1
7 WAITN deasserted from CSN asserted 2 clocks 3 clockst+18 ns
8 ADDR setup to CSN asserted 2 ns 2
9 ADDR hold from CSN asserted 6 ns 2
10 MDATA valid from CSN asserted 2 clocks+15 ns
11 MDATA tristate from CSN deasserted 3 20 ns
12 MDATA hold from CSN deasserted 3 20 ns
13 CSN asserted to MDATA driven 1 clock
14 CSN deasserted to WAITN tristate 10 ns
Note:

1) When WAITN causes CSN to deassert, ignore number 3, otherwise ignore number 6.
2) Thedevice latches ADDR on the falling edge of CSN. The user should latch MDATA on the rising edge of CSN.

PS3540-1100
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Figure 8:  Processor Write Timing, MMODE =1
1>} 2 ]
MCIN[1] (RWN) \ /
< 3 < 4 N
MCIN[O] (CSN) \
__________ +5+‘ 6—]
WAITN L \
< » —» 12
8 >l 9|
woon Y wa X X
l¢—10—>11>]|
MDATA >< Valid ><
Table5:  Processor Write Timing, MMODE =1
NUMBER PARAMETER MIN MAX UNITS |NOTES
1 RWN setup to CSN asserted 4 ns
2 RWN hold from CSN asserted 4 ns
3 CSN pulsewidth 2 clocks 1
4 Delay from CSN deasserted until next CSN | 1 clock+5 ns 2
5 CSN asserted to WAITN asserted 18 ns
6 CSN hold from WAITN deasserted 0 ns 1
7 WAITN deasserted from CSN asserted 1 clock 2 clocks+18 ns
8 ADDR setup to CSN asserted 2 ns 3
9 ADDR hold from CSN asserted 6 ns 3
10 MDATA valid before CSN deasserted 4 ns
11 MDATA hold from CSN deasserted 4 ns
12 CSN deasserted to WAITN tristate 10 ns
Notes:

1) When WAITN causes CSN to deassert, ignore number 3, otherwise ignore number 6.
2) Whenareadtoaregister immediately follows a write to that same register or to the command register, CSN must

deassert
3) Thedevi
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Figure 9: Processor Read Timing, MMODE =0
MCIN[0] (READN) /
(Note 3) ) 1 /| ) >!
_______ > 3 ’F 4 &
WAITN w L 1
< 5 4l —» 12
[« 6 >« 7
ADDR :>< Valid >< >< >C
8 — «— 9
10—
MDATA Tristate W / /< Valid }///ﬁ Tristate
SEPIN
Table 6:  Processor Read Timing, MMODE =0
NUMBER PARAMETER MIN MAX UNITS |NOTES
1 READN pulsaewidth 3 clocks 1
5 Delay from READN deasserted until next 2 clocks
READN
3 READN asserted to WAITN asserted 18 ns
4 READN hold from WAITN deasserted 0 ns 1
5 WAITN deasserted from READN asserted 2 clocks | 3clocks+18ns
6 ADDR setup to READN asserted 2 ns 2
7 ADDR hold from READN asserted 6 ns 2
8 MDATA valid from READN asserted 2 clocks+15 ns
9 MDATA tristate from READN deasserted 20 ns
10 MDATA hold from READN deasserted 3 ns
11 MDATA asserted from READN asserted 1 clock
12 READN deasserted to WAITN tristate 10 ns
Notes:

1) When WAITN causes READN to deassert ignore number 1, otherwise ignore number 4.
2) Thedevice latches ADDR on the falling edge of READN. The user should latch MDATA on the rising edge of

READN

3) WRITEN must be deasserted during register reads.
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Figure 10: Processor Write Timing, MMODE =0

MCIN[1] (W?,\Egrg : é 2 ;!
_______ SN e
WAITN w L 1
< 5 > o 10
l«— 6 >i7>
ADDR :>< valid >< >< >C
[« 8 —>«— 9 —>|

MDATA >< Valid ><

Table 7. Processor Write Timing, MMODE =0

NUMBER PARAMETER MIN MAX UNITS |NOTES
1 WRITEN pulsewidth 2 clocks 1
> Delay from WRITEN deasserted until next 3 clocks

WRITEN

3 WRITEN asserted to WAITN asserted 18 ns

4 WRITEN hold from WAITN deasserted 0 ns 1
5 WAITN deasserted from WRITEN asserted 1 clock 2 clockst+18 ns

6 ADDR setup to WRITEN asserted 2 ns 2
7 ADDR hold from WRITEN asserted 6 ns 2
8 MDATA valid before WRITEN deasserted 4 ns

9 MDATA hold from WRITEN deasserted 4 ns

10 WRITEN deasserted to WAITN tristate 10 ns

Notes:

1) When WAITN causes WRITEN to deassert ignore number 1, otherwise ignore number 4.
2) Thedevice latches ADDR on the falling edge of WRITEN.

3) READN must be deasserted during register writes.
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ACOUT (DACKA output)
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Port A Burst Write Timing, Slave Mode

\

ACIN (DREQA input)

<1

%29
«— 3 —>e—4

o

AWR (output) \ / \ /

[€— 8 >

<6 <—7+|

ADATA (output) 1iS8 (/7 vaiig m

(i)

Tristate

Table 8:  Port A Burst Write Timing, Slave Mode
NUMBER PARAMETER MIN MAX NOTES
1 Iafztu?iCKA asserted to DREQA deasserted, end 0ns 2 clocks=10ns | 1,2
5 DREQA asserted to first DACKA asserted, start 1 cdlock 1,2
of burst
3 DACKA pulsewidth 2clocks-8ns | 2clockst8ns | 1,2
4 DACKA deasserted to DACKA asserted 2 clocks-8 ns 1,2
Last DACKA deasserted to next DREQA
5 2 clocks 1,2
asserted, next burst
6 ADATA (output) driven from DACKA asserted 1 clock-5 ns 1,2
7 ADATA (output) hold from DACKA deasserted 1clock-10ns | 1clock+5ns 1,2
8 ADATA (output) valid from DACKA asserted lclock+10ns | 1,2
Notes:

1) Thesetimingsare valid for inverted signal polarities.

2) Theunit clock refersto the clock input. For this interface the maximum clock frequency is 40 MHz
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Figure 12: Port A Burst Read Timing, Slave Mode
<1
ACIN (DREQA input) \
A S
| e—3—e—14 5
ACOUT (DACKA output)
ARD (output) o \ / \ /
<—6+‘ <—7*>‘
Table 9:  Port A Burst Read Timing, Slave Mode
NUMBER PARAMETER MIN MAX NOTES
1 Ic_)]faztul?QCKA asserted to DREQA deasserted, end ons 1dlock+15ns | 1,2
2 DREQA asserted to first DACKA asserted, start 1 clock 1,2
of burst
3 DACKA pulsewidth 2clocks-8ns | 2clockst8ns | 1,2
4 DACKA deasserted to DACKA asserted 2 clocks-8 ns 1,2
Last DACKA deasserted to next DREQA
5 2 clocks 1,2
asserted, next burst
6 ADATA (input) valid after DACKA asserted 2clocks-18ns| 1,2
7 ADATA (input) hold from DACKA dessserted 0 1,2
Notes:

1) Thesetimingsare valid for inverted signal polarities.
2) Theunit clock refersto the clock input. For this interface the maximum clock frequency is 40 MHz
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Figure 13: Port B Burst Read Timing, Master Mode
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Table 10:  Port B Burst Read Timing, Master Mode
NUMBER PARAMETER MIN MAX NOTES
Last DACKB asserted to DREQB deasserted,
1 end of burst lclock+15ns | 1,2
5 DREQB asserted to first DACKB asserted, start 1 clock 12
of burst
3 DACKB pulsewidth 2 clocks 1,2
4 DACKB deasserted to DACKB asserted 2 clocks 1,2
5 Last DACKB deasserted to next DREQB 2 clocks 1,2
asserted, next burst
6 BDATA (output) driven from DACKB asserted 2ns 1,2
7 BDATA (output) hold from DACKB deasserted 2ns 23ns 1,2
8 DACKB cycletime 4 clocks 1,2
9 BDATA (output) valid from DACKB asserted 23ns 1,2
Notes:

1) Thesetimingsare valid for inverted signal polarities.

2) Theunit clock refersto the clock input. For this interface the maximum clock frequency is 40 MHz

PS3540-1100
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Figure 14:
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Port B Burst Write Timing, Master Mode

BCOUT (DREQB output)

‘>{ —>E— 4 —PE———§ ——>|
BCIN (DACKB input) \ / \ /

1

6 (—

BDATA (write, input) Tristate Valid
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Table 11:  Port B Burst Write Timing, Master Mode
NUMBER PARAMETER MIN MAX NOTES
1 Ic_)faf)tuIrD;\CKB asserted to DREQB deasserted, end 1clock+15ns | 1,2
> lI;)UITStEQB asserted to first DACKB asserted, start of 1 clock 1
3 DACKB pulsewidth 2 clocks 1
4 DACKB deasserted to DACKB asserted 2 clocks 1
Last DACKB deasserted to next DREQB asserted,
5 2 clocks 1
next burst
6 BDATA (input) valid before DACKB deasserted 4ns 1
7 BDATA (input) hold from DACKB deasserted 8ns 1
8 DACKB cycletime 4 clocks 1
Notes:

1) Thesetimingsare valid for inverted signal polarities.

2) Theunit clock refers to the clock input. For this interface the maximum clock frequency is 40 MHz
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Figure 15: Port A Write Timing, FAS368 Slave Mode
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Table 12:  Port A Write Timing, FAS368 Slave Mode
NUMBER PARAMETER MIN MAX NOTES
1 DREQA asserted to DACKA asserted 2 clocks 2
2 DACKA deasserted to DREQA asserted 2ns
3 AWR asserted to DREQA deasserted 12ns 2
4 DACKA deasserted to DACKA asserted 4 clocks-5 ns 2
5 AWR asserted to AWR asserted 4 clocks—4 ns 2
6 DACKA asserted to AWR asserted 4 clocks-5ns 2
7 AWR asserted pulsewidth 2 clocks-2 ns 2
8 AWR deasserted pulsewidth 2 clocks-2 ns 2
9 AWR deasserted to DACKA deasserted 2 clocks-2 ns 2
10 AWR asserted to ADATA write valid 10ns
11 AWR deasserted to ADATA writeinvalid 5ns
12 DACKA deasserted to ADATA write tristate 15ns
Notes:

1) The unit clock refers to the clock input. For this interface the maximum clock frequency is 80 MHz

PS3540-1100
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Figure 16: Port A Read Timing, FAS368 Slave Mode
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Table 13:  Port A Read Timing, FAS368 Slave Mode
NUMBER PARAMETER MIN MAX NOTES

1 DREQA asserted to DACKA asserted 2 clocks 2
2 DACKA deasserted to DREQA asserted 2ns
3 ARD asserted to DREQA deasserted 12ns 2
4 DACKA deasserted to DACKA asserted 4 clocks-5 ns 2
5 ARD asserted to ARD asserted 4 clocks—4 ns 2
6 DACKA asserted to ARD asserted 4 clocks-5 ns 2
7 ARD asserted pulsewidth 2 clocks-2 ns 2
8 ARD deasserted pulsewidth 2 clocks-2 ns 2
9 ARDR deasserted to DACKA deasserted 2 clocks-2 ns 2
10 DACKA asserted to ADATA read driven 2ns
11 ADATA read setup to ARD deasserted 10 ns
12 ADATA read hold from ARD deasserted 5ns

Notes:

1) The unit clock refers to the clock input. For this interface the maximum clock frequency is 80 MHz
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Figure 17: Port B Read Timing, FAS368 Master Mode
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(DREQB output) __ / ‘
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(DACKB input)
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Table 14:  Port B Read Timing, FAS368 Master Mode
NUMBER PARAMETER MIN MAX NOTES

1 DREQB asserted to DACKB asserted 0
2 DACKB deasserted to DREQB asserted 2ns
3 BRD asserted to DREQB deasserted 12ns 1
4 DACKB deasserted to DACKB asserted 40 ns
5 BRD asserted to BRD asserted 40 ns
6 DACKB asserted to BWR asserted 40 ns
7 BRD asserted pulsewidth 15ns
8 BRD deasserted pulsewidth 15ns
9 BRD deasserted to DACKB deasserted 15ns 2
10 BRD asserted to BDATA writevalid 10ns
11 BDATA read hold from BRD deasserted 5ns
12 DACKB deasserted to BDATA read tristate 15ns

Notes:

1) After DREQx becomesinactive, additional BRD strobesareignored and no moretransfersoccur into or out of the
port regardless of DACKXx operation.
2) Timing 9 plus Timing 7 must be greater than Timing 5.
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Figure 18: Port B Write Timing, FAS368 Master Mode
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Table 15:  Port B Write Timing, FAS368 Master Mode
NUMBER PARAMETER MIN MAX NOTES
1 DREQB asserted to DACKB asserted 0
2 DACKB deasserted to DREQB asserted 20 ns
3 BWR asserted to DREQB deasserted 12ns 1
4 DACKB deasserted to DACKB asserted 40 ns
5 BWR asserted to BWR asserted 40 ns
6 DACKB asserted to BWR asserted 40 ns
7 BWR asserted pulsewidth 15ns
8 BWR deasserted pulsewidth 15ns
9 BWR deasserted to DACKB deasserted 15ns 2
10 DACKB asserted to BDATA write driven 2ns
11 BDATA write setup to BWR deasserted 10ns
12 BDATA write hold from BWR deasserted 2ns
Notes:

1) After DREQx becomes inactive, additional BWR strobes are ignored and no more transfers occur into or out of
the port regardless of DACKXx operation.
2) Timing 9 plus Timing 7 must be greater than Timing 5.
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Figure 19: Port A Write Timing, 43C97 Slave Mode
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Table 16:  Port A Write Timing, 43C97 Slave Mode
NUMBER PARAMETER MIN MAX NOTES
1 DREQA asserted to DACKA asserted 2 clocks 2
2 DACKA deasserted to DREQA asserted 2 clocks-5 ns
3 ARD or AWR asserted to DREQA deasserted 2 clockst5 ns 1
4 DACKA deasserted to DACKA asserted 2 clocks-5ns 2
5 ARD or AWR asserted to ARD or AWR asserted | 4 clocks—4 ns 2
6 DACKA asserted to ARD or AWR asserted 1 clock-5ns 2
7 ARD or AWR asserted pulsewidth 2 clocks-2 ns 2
8 ARD or AWR deasserted pulsewidth 2 clocks-2 ns 2
9 ARD or AWR deasserted to DACKA deasserted 1 clock-5ns 2
10 AWR asserted to ADATA write vaid 10 ns
11 AWR deasserted to ADATA writeinvalid 5ns
12 DACKA deasserted to ADATA write tristate 10 ns
Notes:

1)

controlled by DACKXx is allowed after DREQX deasserts.
2) Theunit clock refers to the clock input. For this interface the maximum clock frequency is 80 MHz

PS3540-1100
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Figure 20: Port A Read Timing, 43C97 Slave Mode
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Table 17:  Port A Read Timing, 43C97 Slave Mode
NUMBER PARAMETER MIN MAX NOTES
1 DREQA asserted to DACKA asserted 2 clocks 2
2 DACKA deasserted to DREQA asserted 2 clocks-5ns 2
3 ARD asserted to DREQA deasserted 2clockstbns | 1,2
4 DACKA deasserted to DACKA asserted 2 clocks-5 ns 2
5 ARD asserted to ARD asserted 4 clocks—4 ns 2
6 DACKA asserted to ARD asserted 1 clock-5 ns 2
7 ARD asserted pulsewidth 2 clocks—2 ns 2
8 ARD deasserted pulsewidth 2 clocks-2 ns 2
9 ARD deasserted to DACKA deasserted 1 clock-5ns 2
10 DACKA asserted to ADATA read driven Ons
11 ADATA read setup to ARD deasserted 10ns
12 ADATA read hold from ARD deasserted 5ns
Notes:

1) 1n43C97 ATA mode, one more transfer can occur after DREQX is deasserted. In other words, one more transfer

controlled by DACKXx is allowed after DREQXx deasserts.

2) Theunit clock refers to the clock input. For this interface the maximum clock frequency is 80 MHz.
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Figure 21.

(DREQB output) /

3 »|
BCIN
(DACKB input)
«— 5 —) l 5
< 6—>e7 8> "
BRD
(input)
—» 11
- 10 |e |<—|*12*|

Advanced Hardware Architectures, Inc.

Port B Read Timing, 43C97 Master Mode
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Table 18: Port B Read Timing, 43C97 Master Mode

NUMBER PARAMETER MIN MAX NOTES
1 DREQB asserted to DACKB asserted 0
2 DACKB deasserted to DREQB asserted 2 clocks-5 ns 2
3 BRD asserted to DREQB deasserted 12ns 1
4 DACKB deasserted to DACKB asserted 2 clocks-5 ns 2
5 BRD asserted to BRD asserted 4 clocks 2
6 DACKB asserted to BRD asserted 5ns
7 BRD asserted pulsewidth 2 clocks-5 ns 2
8 BRD deasserted pulsewidth 2 clocks-5ns 2
9 BRD deasserted to DACKB deasserted 5ns
10 DACKB asserted to BDATA read driven 0
11 BRD asserted to BDATA read valid 10ns
12 BDATA read hold from BRD deasserted 5ns
13 DACKDB deasserted to BDATA read tristate 10ns

Notes:

1) After DREQx becomesinactive, additional BRD strobesareignored and no moretransfersoccur into or out of the
port regardless of DACKXx operation.

2) Theunit clock refers to the clock input. For thisinterface the maximum clock frequency is 80 MHz.

PS3540-1100

Page 43 of 47



Advanced Hardware Architectures, Inc.

Figure 22: Port B Write Timing, 43C97 Master Mode
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Table 19:  Port B Write Timing, 43C97 Master Mode
NUMBER PARAMETER MIN MAX NOTES
1 DREQB asserted to DACKB asserted 0
2 DACKB deasserted to DREQB asserted 2 clocks-5ns 2
3 BWR asserted to DREQB deasserted 12ns 1
4 DACKB deasserted to DACKB asserted 2 clocks-5 ns 2
5 BWR asserted to BWR asserted 4 clocks 2
6 DACKB asserted to BWR asserted 5ns
7 BWR asserted pulsewidth 2 clocks-5ns 2
8 BWR deasserted pulsewidth 2 clocks-5 ns 2
9 BWR deasserted to DACKB deasserted 5ns
10 DACKB asserted to BDATA[15:0] write driven 0
11 BDATA[15:0] write setup to BWR deasserted 10 ns
12 BDATA[15:0] write hold from BWR deasserted 2ns
13 DACKB asserted to BDATA[15:0] writetristate 0 30ns
Notes:

1) After DREQx becomes inactive, additional BWR strobes are ignored and no more transfers occur into or out of
the port regardless of DACKX operation.

2) Theunit clock refers to the clock input. For this interface the maximum clock frequency is 80 MHz
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11.0 PACKAGING

Figure 23: AHA3540 TQFP Package Specifications
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Table 20: TQFP (Thin Quad Flat Pack) 14 x 14 mm Package Dimensions

(All dimensions are in mm)

NUMBER OF PIN AND SPECIFICATION DIMENSION
SYMBOL 100
53}
MIN ] NOM | MAX
(LCA) 25
(LCB) 25
A 17
Al 0.05 0.15
A2 135 14 145
D 15.80 160 16.20
D1 13.90 140 14.10
E 15.80 160 16.20
EL 13.90 140 14.10
L 0.50 0.60 0.75
P 0.50
B 017 0.22 0.27

JEDEC Outline MO-136
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12.0 ORDERING INFORMATION

12.1 AVAILABLE PARTS
O

PART NUMBER

DESCRIPTION

AHAS3540A-040 PTC

40 MBytes/sec ALDC Data Compression Coprocessor |C
with Enhanced Features, TQFP

12.2  PART NUMBERING
O

AHA 3540 A- 040 P T C
Device Revision Speed Package Package Test
Manufacturer Number Level Designation Materid Type Specification

Device Number:

3540

Revision Letter:

A

Package Material Codes:

P Plastic
Package Type
T T-Thi

Codes:
n

Test Specifications:
C Commercia 0°Cto +70°C

13.0 AHA RELATED TECHNICAL PUBLICATIONS

DOCUMENT #

DESCRIPTION

PB3540

AHA Product Brief — AHA3540 40 MBytes/sec ALDC Data Compression
Coprocessor IC

ABDC17

AHA Application Brief — Differences between AHA3540 and IBM ALDC1-20S-LP

Devices
ANDCI18 AHA Application Note — Differences between AHA and IBM Devices
ANDC?24 * AHA Application Note — AHA 3540 Designer’s Guide

*  Document in development
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APPENDIX A: DIFFERENCES BETWEEN THE AHA3540 AND IBM ALDC1-20S-LP

Al STATUS AND INTERRUPT STATUS REGISTER DIFFERENCES

If the Interrupt Mask bits BPBM (One Byte at Port B Mask), EORPBM (End of Record at Port B
Mask), BPAM (One Byteat Port A Mask), EORPAM (End of Record at Port A Mask) are set, then the status
bits BPB (One Byte at Port B), EORPB (End of Record at Port B), BPA (One Byteat Port A), EORPA (End
of Record at Port A), and the Interrupt Status bits of the same name are only generated at the end of a
transfer and not at End of Records.  If the Interrupts are not masked then these Status bits and Interrupt
Status bits will get set at End of Records and the device will generated an Interrupt and Pause.

There are two new status bits, EMPA (Empty at Port A) and EMPB (Empty at Port B). These bits are
asserted when there is no data between the pins of the device and the ALDC core.

A.2  INPUT/OUTPUT DIFFERENCES

There are two new inputs BRD (Pin 32) and BWR (Pin 33) required for the FAS368 Master mode on
Port B. In a system that does not use these inputs, they must be tied high or low. They can not be left
unconnected. The IBM device requires that these pins be |eft unconnected. One possible solution for a
board that uses both devicesisto tie the pins to ground through an appropriate sized resistor.
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