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1.0 Description

The ALACE205/AL4CE215/AL4CE225/AL ACE235/AL4CE245 series products are high-
performance, low-power 18bit read/write synchronous FIFO (First-In-First-Out) memory chips.
They are specially designed to buffer high speed streaming data for a wide range of multimedia and
communication applications, such as optical disk controllers, Local Area Networks (LANS),

SONET (Synchronous Optical Network).

The input data is synchronous with afree-running clock (WCLK), and an input enable pin (/WEN).
Datais written into the FIFO on every write clock when /WEN islow. The output datais
synchronous with the other free-running clock (RCLK) and enable pin (/REN). Dataisread out
from the FIFO on every read clock when both /REN and /OE are low. An Output Enable pin (/OE)
can control the output port becoming tri-state. The FIFOs provide 3 fixed flags, Empty
Flag<Output Ready> (/EF</OR>), Full Flag<Input Ready> (/FF/<IR>) and Half-Full flag (/HF),
and two programmable flags, Almost-Empty (/PAE) and Almost-Full (/PAF). The offsets of the
/PAE and /PAF flags are loaded when Load pin (/LD) goeslow. A Half-Full flag (/HF) isavailable

in asingle device configuration.

Bus-Matching feature can flexibly configure input and output bus width. The chip can
automatically convert the input data bus width to match up output data bus width by packing or
unpacking the data. A Big-Endian/Little-Endian dataword format is provided to invert the read-in
bytes sequence for output. And the Retransmit function allows data to be reread from the FIFO

more than once.

2.0 Features

256 x18-hit memory array (AL4CE205)
512 x18-bit memory array (AL4ACE215)
1,024 x18-bit memory array (AL4ACE225)
2,048 x18-bit memory array (AL4ACE235)
4,096 x18-bit memory array (AL4ACE245)
133 MHz Operation

7.5 nsread/write cycletime

Independent Read and Write operations
Retransmit the data (reread the data)

User selectable input and output bus width
- x9into x9 out

= 'X9into x18 out

- x18intox19 out

- x18intox18 out

Big-Endian/Little-Endian word format
selectable

Double register-buffered Empty and Full
flags

Programmable Almost-Empty and
Almost-Full flags

Half-Full flag

Output enable (data skipping)

3.3V power supply with 5V input tolerant
Available in a 64-lead thin quad flat pack
(TQFP/STQFP)
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3.0 Applications

Routers

ATM switches

Cable modems
Wireless base stations

4.0 Chip Information

4.1 Marking Information
AL4CE22((5

SONET (Synchronous Optical Network)
multiplexers

Multimedia systems

Time base correction (TBC)

Part Number: X =0, 1, 2, 3, 4 as
AL4CE205, AL4ACE215, ALACE225,

X-XX-XX
2%

ALACE235, ALACE245

Package: XX =

4.2 Ordering Information

PF:
TF:

TQFP
STQFP

Speed Grade: XX = -10, -7.5

Version Number: X = A, B, C..

Lot Number

Date Code

Two packages are available for ALACE205/AL4CE215/AL4CE225/AL4CE235/AL4CE245.

Part number Package Power Supply Status
ALA4CE205/215/225/235/245 (A-7.5-PF) 64-pin plastic +3.3V+10% | Samplein Nov.,2001
TQFP(14x14mm)
ALA4CE205/215/225/235/245 (A-7.5-TF) 64-pin plastic +3.3V+10% | Samplein Nov., 2001
STQFP(10x10mm)

5.0 Pin Diagram

ALACE205/ALACE215/AL4CE225/ALACE235/ALACE245
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The ALACE205/AL4CE215/ALACE225/ALACE235/ALA4ACE245 pin-out diagram is following:

NC [T
Q15 [T
GND [ |
Q16 [T
Q17 [
EF (1]
GND [ ]
vee [
RS 1|
10E [ ][]
o 1]
/REN [ I[]
RCLK [ ][]
GND [
D17 [ |
D16 [ [ |

6.0 Block Diagram

Input
Buffer

Input data bus

56

wp AVERLOGIC

AL4CE2X5
X-XX-XX
XXXXX
XXXX

32 ] Q3
3 []Q2
30 [ ][] GND
29[ ]Qt
28] Qo
27 1] RT
26 [ ][] HF
25 ][] IFF
241 jow
23 [ ][ |/PAF
22[ [ Jvee
21 ] 1w
20 [ ][] WEN
19 [ ][ JWCLK
18 [ ][ _]/BEB
17 ][] IPAE

|, v v

TQFP, STQFP PACKAGE TOP VIEW

(256,512,
1k ,2k, 4k)
x18 Memory
Array -

/OE
Output
Buffer

‘ Output data bus>

Read Control
Logic

RCLK

Read Pointer

WCLK L
 Write Control
/WEN Logic -
Write Pointer
/LD—> — Offset
Regissers
/RS

Reset Logic

Figure 1. ALACE2x5 FIFO Block Diagram

Flag Logic

/REN

/FF

/EF

IHF
IPAF

Control Logic

/PAE

/BEB

/RT
/TW

/OW

Theinternal structure of the ALACE205/AL4CE215/AL4ACE225/ALACE235/AL4CE245 consists of
Input/Output buffers, Read/Write Control Logic and main (256, 512, 1k, 2k, 4k) x18 configuration
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memory array and state-of-the-art logic design that takes care of addressing and controlling the
read/write data.

7.0 Pin Definition and Description

The pin-out definition and function are described as following:

Write Bus Signals
Pin Symbol | Pinname | Pin number | 1/O Description
type
D[17:0] Data Inputs | 63,64, | | 18-bit or 9-bit Input data bus. During Reset, if IW is
[1:16] LOW, the Input port will be configured to 18-bit
mode and D17 ~ DO are used. If IW isHIGH, the
Input port will be configured to 9-bit mode and D8 ~
DO are used.
/WEN Write 20 | | When /WEN isLOW, datais written into the FIFO
Enable on every rising edge of WCLK. When /WEN is
HIGH, the FIFO holds the previous data. Data will
not be written into the FIFO if the /FF isLOW.
WCLK Write Clock | 19 | | When /WEN isLOW, datais written into the FIFO
on arising edge of WCLK, if the FIFO isnot full.
Read Bus Signals
Pin symbol Pinname | Pin number | 1/0 Description
type
Q[17:0] Data 53,52,50,48,| O |18-bit or 9-bit Output data bus. During Reset, if
Outputs |47,45,44,42, OW isLOW, the Output port will be configured to
41,39,38,37, 18-bit mode and Q17 ~ Q0 are used. If IW isHIGH,
36,34,32,31, the Output port will be configured to 9-bit mode and
29,28 Q8 ~ QO are used.
/REN Read 60 | |When/REN is LOW, datais read from the FIFO on
Enable every rising edge of RCLK. When /REN isHIGH,
the output register holds the previous data. Data will
not be read from the FIFO if the /EF isLOW.
/OE Output |58 I | When/OE isLOW, the data output bus is active. If
Enable /OE is HIGH, the output data bus will be in high-
impedance.
RCLK Read Clock |61 I |When/REN isLOW, dataisread from the FIFO on
arising edge of RCLK, if the FIFO is not empty.

AL4ACE205/AL4CE215/AL4CE225/ALACE235/AL4CE245
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Miscellaneous & Flags Signals

Pin Symbol | Pinname | Pin number | 1/O Description
type
IRS Reset 57 |  |When/RSisset LOW, internal read and write
pointers are set to the first location of the RAM
array, /FF and /PAF go HIGH, and /PAE and /EF go
LOW. A reset isrequired before an initial WRITE
after power-up.
/LD Load 59 | [When/LD isLOW, dataon the inputs DO-D11is
written to the offset and depth registers on the rising
edge of the WCLK, when /WEN is LOW. When /LD
isLOW, data on the outputs Q0—Q11 isread from
the offset and depth registers on the rising edge of
the RCLK, when /REN is LOW.
/BEB Big-Endian |18 | |During Reset, aLOW on /BEB will select Big-
ILittle- Endian operation. A HIGH on /BEB during Reset
Endian will select Little-Endian format
W Input Bus |21 | | Thispinisto configure the bus width of the write
Width port. During Reset, the write port will be configured
to x18 bus width if IW is LOW and to x9 bus width
if IWisHIGH.
ow Output Bus | 24 | | Thispinisto configure the bus width of the read
Width port. During Reset, the read port will be configured
to x18 bus width if OW is LOW and to x9 bus width
if OW isHIGH.
IFF Full Flag |25 O |/FFindicates whether or not the FIFO memory is
full.
/EF Empty Flag | 54 O |/EFindicates whether or not the FIFO memory is
empty.
IPAE Programma | 17 O |[When/PAE isLOW, the FIFO is Almost-Empty
ble Almost- based on the offset programmed into the FIFO. The
Full Flag default offset at reset is 31 from empty for ALACS,
63 from empty for ALACE215 and 127 from empty
for ALACE225/235/245.
IPAF Programma | 23 O |When/PAFisLOW, the FIFO isamost —full based
ble Almost- on the offset programmed into the FIFO. The
Full Flag default offset at reset is 31 from full for ALACE205,
63 from full for ALACE215 and 127 from full for
ALACE225/235/245.
IHE Half-Full |26 O |When data are buffered more than half full /HF flag
Flag will go LOW.
IRT Retransmit |27 | |/RT asserted on the rising edge of RCLK initialized
the READ pointer to zero, setsthe /EF flag to LOW
and does not affect the write pointer, programming

AL4ACE205/AL4CE215/AL4CE225/ALACE235/AL4CE245
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method, existing timing mode or programmable flag

settings.
Power/Ground Signals
Pin Symbol | Pinname | Pin number | 1/O Description

type
VCC Power |22,33,4356 | - |3.3V +10% power supply.
GND Ground [30,3540,46| - |Ground.
,51,55,62

NC - 49 - | No Connect.

8.0 Function Description

8.1 Operating Timing
The AL4CE205/215/225/235/245 data Write/Read is controlled by clock, enable and reset signals
respectively. A write operation, which consists of aLOW Write-Enable (/WE) and arising Write-
Clock (WCLK) edge, will write the word from input port to the internal memory. A read operation,
which consists of aLOW Read-Enable (/REN) and arising Read-Clock (RCLK) edge, will load the
word from internal memory to the data output port.

8.2 Flags Status
The behavior of status flags, /FF, /PAF, /HF, /PAE, and /EF refer to the Table 1.

Table 1. Status Flags

/FF | 1PAF | HF |/PAE | /EF | AL4CE205 AL4CE215 ALACE225 | ALACE235 |  AL4CE245
HlH | H L | L 0 0 0 0 0

H H H L H 1~n 1~n 1~n 1~n 1~n
H{H|H]|H]|H (n+1)~128 (n+1)~256 (M+1)~512 | (n+1)~1024 |  (n+1)~2048
Hl v | L | H | H| 120-@56-(me1) | 257~(B12-(m+1) | 513~(1024-(m+1)) 102(‘2: ﬁ;))“& 2049~(4096-(m+1))
Hl L | L |H|H (256-m)~255 (512-m)~511 (1024-m)~1023 nff?;‘&? (4096-1m)~4095
Ll el c | H|H 256 512 1024 2048 4096

Notes:

1. n= Empty Offset (Default: 31 for ALACE205, 63 for AL4CE215 and 127 for ALACE225/235/245.
2. m = Full Offset (Default: 31 for ALACE205, 63 for AL4CE215 and 127 for ALACE225/235/245.

Data at input port, D[17:0], will be clocked into the FIFO on subsequent transitions of the Write
Clock (WCLK) when Write Enable (/WEN) is LOW. The Empty Flag (/EF) will go HIGH after the
first write. The Programmable Almost-Empty flag (/PAE) will go HIGH after n + 1 words have been
written into the FIFO, where n is the preset empty offset value. The value of empty offset for each

AL4ACE205/AL4CE215/AL4CE225/ALACE235/AL4CE245
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chip is user programmable and the default value is remarked in the footnote of Tablel. When the
unread data accumulated to haft way of the total FIFO size, the Half-Full Flag (/HF) would toggle to
LOW once the 129th (AL4CE205), 257th (AL4CS 215), 513th (AL4CS 225), 1,025th (AL4CS 235),
and 2,049th (AL4CS 245) word respectively was written into the FIFO. Continuing to write data into
the FIFO will cause the Programmable Almost-Full Flag (/PAF) to go LOW. Again, if no reads are
performed, the /PAF will go LOW after (256-m) writes for the ALACE205, (512-m) writes for the
ALA4CE215, (1,024-m) writes for the ALACE225, (2,048-m) writes for the ALACE235 and (4,096-m)
writes for the ALACE245. The offset “m” isthe full offset value. This parameter is also user
programmable. If thereisno full offset specified, the /PAF will go LOW when the device is 31 away
from completely full for the ALACE205, 63 for the ALACE215, and 127 for the ALACE225/235/245.
When the FIFO isfull, the Full Flag (/FF) will go LOW to prevent further write operations. If no
reads are performed after areset, /FF will go LOW after D writesto the FIFO. D = 256 writes for the
ALA4CE205, 512 for the AL4ACE215, 1,024 for the ALACE225, 2,048 for the ALACE235 and 4,096
for the ALACE245, respectively.

If the FIFO isfull, the first read operation will cause /FF to go HIGH. Likewise, subsequent read
operations will cause /PAF and the Half-Full Flag (/HF) to go HIGH at the conditions described in
Table 1. If further read operations occur, without write operations, the Programmable Almost-Empty
Flag (/PAE) will go LOW when there are n words in the FIFO, where n is the empty offset value. If
there is no empty offset specified, the /PAE will be LOW when the device is 31 away from
completely empty for ALACE205, 63 for AL4CE215, and 127 for AL4ACE225/235/245. Continuing
read operations will cause the FIFO to be empty.

8.3 Programmable Flag Loading

Full and Empty flag offset values for the ALACE205/ 215/225/235/245 are user programmable and
are stored into the internal registers. Default settings are stated in the footnotes of Table 1 and Table
2. Offset values are loaded into the FIFO using the datainput lines DO-D11. To load the offset
registers, the Load (/LD) pin and /WEN pin must be kept LOW. Data present on DO-D11 will be
transferred into the Empty Offset register on the first rising edge of WCLK. By continuing to hold
the /LD and /WEN pin low, data present on DO-D11 will be transferred into the Full Offset register
on the next rising edge of the WCLK. Thethird rising edge of WCLK again writes to the Empty
Offset register. Writing all offset registers does not have to occur consecutively. The FIFO can be
returned to normal read/write operation by bringing the /LD pin HIGH after one or two offset
registers being programmed. When the /LD pin and /WEN are again set LOW, the next offset
register in sequence is programmed.

The contents of the offset registers can be read back on the data output lines Q0-Q11 when the /LD
pinisset LOW and /REN is set LOW. Data can then be read on the next rising edge of RCLK. The
first transition of RCLK will present the empty offset value to the data output lines and full offset
valueisthe next.

8.5 Register-Buffered Flag and Synchronous Programmable Flag Timing
The AL4CE205/215/ 225/235/245 support Double Register-Buffered Empty/Full Flags and
Synchronous timing for /PAE and /PAF flags. In Synchronous timing mode, the /PAE is asserted and

an~
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updated on the rising edge of RCLK. Likewise, /PAF is asserted and updated on the rising edge of
WCLK. For detail operation timing, please refer timing diagram.

9.0 Memory Operations:

9.1 Inputs and Outputs:

9.1.1 Data Input (D17 - DO0)

D17 ~ DO are 9-bit or 18-bit wide of input data port. During Reset, if IW is LOW, the Input port will
be configured to 18-bit mode and D17 ~ DO are used. If IW isHIGH, the Input port will be
configured to 9-bit mode and D8 ~ DO are used.

9.1.2 Data Outputs (Q17-Q0)

QO0-Q17 are data outputs for 18-bit wide data. During Reset, if OW isLOW, the Output port will be
configured to 18-bit mode and Q17 ~ QO are used. If IW isHIGH, the Output port will be configured
to 9-bit mode and Q8 ~ QO are used.

9.2 Controls:

9.2.1 Reset (/RS)

Reset is asserted whenever the Reset (/RS) input becomes LOW. During reset, both internal read and
write pointers are reset to the first location. A reset is required after power-up before awrite operation
can take place. The Half-Full Flag (/HF) and Programmable Almost-Full Flag (/PAF) will be reset to
HIGH after trsr. The Programmable Almost-Empty Flag (/PAE) will be reset to LOW after trsr. The
Full Flag (/FF) will reset to HIGH. The Empty Flag (/EF) will reset to LOW. During reset, the output
register isinitialized to al zeros and the offset registers are initialized to their default values.

9.2.2 Write Clock (WCLK)

A write cycleisinitiated on the rising edge of the Write Clock (WCLK). Data setup and hold times
must be met with respect to the rising edge of WCLK. The Write and Read Clocks can be
asynchronous or coincident.

9.2.3 Write Enable (/WEN)

When the /WEN input is LOW, data may be loaded into the FIFO RAM array on the rising edge of
every WCLK cycleif the deviceisnot full. Datais stored in the memory array sequentially and
independently of any ongoing read operation. When /WEN is HIGH, no new datais written in the
memory array on each WCLK cycle. To prevent data overflow, /FF will go LOW, inhibiting further
write operations. Upon the completion of avalid read cycle, /FF will go HIGH allowing awriteto
occur. The/FF flag is updated on the rising edge of WCLK. /WEN isignored when the FIFO isfull.

9.2.4 Read Clock (RCLK)
Data can be read on the outputs on the rising edge of the Read Clock (RCLK), when Output Enable
(/OE) isset LOW. The Write and Read Clocks can be asynchronous or coincident.

9.2.5 Read Enable (/REN)
When Read Enable (/REN) is LOW, datais|oaded from the memory array into the output register on
the rising edge of every RCLK cycleif the device is not empty. When the /REN input is HIGH, the

AL4ACE205/AL4CE215/ALACE225/AL4ACE235/AL4ACE245 y
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output register holds the previous data and no new data is |oaded into the output register. The data
outputs Q0-Q17 maintain the previous data value.

Every word accessed at output port, including the first word written to an empty FIFO, must be
requested using /REN. When the last word has been read from the FIFO, the Empty Flag (/EF) will go
LOW, inhibiting further read operations. /REN isignored when the FIFO isempty. Once awriteis
performed, /EF will go HIGH allowing aread to occur. The /EF flag is updated on the rising edge of
RCLK.

9.2.6 Output Enable (/OE)
When Output Enable (/OE) is enabled (LOW), the parallel output buffers receive data from the output
register. When /OE isdisabled (HIGH), the Q output data bus is in a high-impedance state.

9.2.7Load (/LD)

The AL4CE205/4CS215/4CS225/4CS235/4CS245 devices contain two 12-bit offset registers with
data on the inputs, or read on the outputs. When the Load (/LD) pinisset LOW and /WEN is set
LOW, data on the inputs DO-D11 iswritten into the Empty Offset register on the first rising edge of
the Write Clock (WCLK). When the/LD pin and /WEN are held LOW then data is written into the
Full Offset register on the second rising edge of WCLK. The third transition of WCLK again writes
to the Empty Offset register. However, the offset registers programming does not have to occur
consecutively. The FIFO can be returned to normal read/write operation by bringing the /LD pin
HIGH after one or two offset registers being programmed. When the /LD pinisset LOW, and /WEN
is LOW again, the next offset register in sequence is programmed.

Empty Offset Register:
17 .. 12 |11 . 0
No use Offset value
Note: Default value are 001Fh for AL4ACE205, 003Fh for ALACE215, 007Fh for
ALACE225/AL4CE235/AL4CE245. Any bits of the offset register not being
programmed should be set to zero.

Full Offset Register:
17 .. 12 |11 . 0
No use Offset value
Note: Default value are 001Fh for AL4ACE205, 003Fh for ALACE215, 007Fh for
ALACE225/ALA4ACE235/AL4CE245. Any bits of the offset register not being
programmed should be set to zero.

When the /LD pinisLOW and /WEN is HIGH, the WCLK input is disabled; then asignal at this
input can neither increment the write offset register pointer, nor execute awrite. The contents of the
offset registers can be read on the output lines when the /LD pinisset LOW and /REN is set LOW;
then, data can be read on the rising edge of the Read Clock (RCLK). The act of reading the control
registers employs a dedicated read offset register pointer. (The read and write pointers operate
independently). Offset register content can be read out, but a read and a write should not be
performed simultaneously to the offset registers.

an~
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9.2.8 Big-Endian/Little-Endian (/BEB)

During Reset, aLOW on /BEB will select Big-Endian operation. A HIGH on /BEB during Reset will
select Little-Endian format. If Big-Endian mode is selected, the most significant byte of the word
written into the FIFO will be read out of the FIFO first, followed by the least significant byte. If
LittleOEndian format is selected, the least significant byte of the word written into the FIFO will be
read out first, followed by the most significant byte.

9.2.9 Input Bus Width (1W)
This pin isto configure the bus width of the write port. During Reset, the write port will be
configured to x18 bus width if IW isLOW and to x9 bus width if IW isHIGH.

9.2.10 Output Bus Width (OW)
This pin isto configure the bus width of the read port. During Reset, the read port will be configured
to x18 bus width if OW is LOW and to x9 bus width if OW isHIGH.

Table 2: Bus-Matching and Endian Support Configuration

Input Bus Output
IW | OW | /BEB Configuration
D17 ~D9 D8~ DO Q17~Q9 Q8~Q0
L L L A B A B x18 Input to x18 Output — Big Endian
L L H A B B A x18 Input to x18 Output — Little Endian
A (15 . .
L H L A B X B (2'°) x18 Input to x9 Output — Big Endian
B (151 . .
L H H A B X A (2'0) x18 Input to x9 Output — Little Endian
A (15 . .
H L L X B (2'°) A B x9 Input to x18 Output — Big Endian
A (15 . .
H L H X B (20 B A X9 Input to x18 Output — Little Endian

Notes: In x9 in to x9 output configuration, Big-Endian/Little-Endian (/BEB) does not affect byte
sequence.

9.2.11 Retransmit (/RT)

The Retransmit operation can do multiple dataread. The Retransmit operation occurs when a/RT
low is sampled at the rising edge of the RCLK. The read pointer will be reset to first location of the
memory and /EF will be brought to low (if /EF was HIGH before setup), and then the data can be read
out from the memory, starting at the beginning of the memory.

9.3 Flags Control:

9.3.1 Full Flag (/FF)

When the FIFO isfull, /FF will go LOW, inhibiting further write operations. When /FF isHIGH, the
FIFO isnot full. If no reads are performed after areset, /FF will go LOW after D writesto the FIFO
where D = 256 writes for the ALACE205, 512 for the ALACE215, 1,024 for the ALACE225, 2,048 for

an~
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the ALACE235 and 4,096 for the AL4ACE245. /FF is synchronous and updated on the rising edge of
WCLK.

9.3.2 Empty Flag (/EF)
When the FIFO is empty, /EF will go LOW, inhibiting further read operations. When /EF isHIGH,
the FIFO is not empty. /EF is synchronous and updated on the rising edge of RCLK.

9.3.3 Programmable Almost-Full Flag (/PAF)

The Programmable Almost-Full Flag (/PAF) will go LOW when FIFO reaches the almost-full
condition. If no read is occurred after Reset (/RS), the /PAF will go LOW after (256-m) writes for the
ALACE205, (512-m) writes for the ALACE215, (1,024-m) writes for the ALACE225, (2,048—m)
writes for the ALACE235 and (4,096—m) writes for the ALACE245. The offset “m” isdefined in the
Full Offset register (refers Table 1 for “m” default values). The /PAF is updated on the rising edge of
WCLK.

9.3.4 Programmable Almost-Empty Flag (/PAE)

The /PAE flag will go LOW when the FIFO reaches the almost-empty condition. The /PAE will go
LOW when there are “n” words or lessin the FIFO. The offset "n" is defined as the empty offset. The
default valuesfor “n” are noted in Table 1. If there is no empty offset specified, the Programmable
Almost-Empty Flag (/PAE) will be LOW when the deviceis 31 away from completely empty for
AL4CE205, 63 away from completely empty for ALACE215, and 127 away from completely empty
for ALACE225/4CS235/4CS245. The /PAE is updated on the rising edge of RCLK.

9.3.5 Half-Full Flag (/HF)

The /HF output acts as an indication of a half-full memory. After half of the memory isfilled, and at
the rising edge of the next write cycle, the Half-Full Flag goes LOW and will remain set until the
difference between the write pointer and read pointer is less than or equal to one half of the total
memory of the device. The Half-Full Flag (/HF) isthen reset to HIGH by the rising edge of the Read
Clock (RCLK). The/HF is asynchronous.
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11.0 Electrical Characteristics

11.1 Absolute Maximum Ratings

Parameter 3.3V Rating Unit
Voo Supply Voltage -0.3~+3.8
Ve Pin Voltage -0.3 ~ +(Vppt0.3) \%
lo Output Current -20 ~+20 mA
Tame Ambient Op. Temperature 0~+85 °C
Tsg Storage temperature -40 ~+125 °C
11.2 Recommended Operating Conditions
Parameter 3.3V Rating Unit
Min Typ Max
Voo Supply Voltage +3.0 +3.3 +3.6 \%
Viu High Level Input Voltage 0.7 Vop Voo V
Vi Low Level Input Voltage 0 0.3 Vop V
11.3 DC Characteristics
(Voo = 3.3V, Vss=0V. T,y = 010 70°C)
Parameter 3.3V Rating Unit
Min Typ Max

loo Operating Current @20MHz - - 25 mA
lbos Standby Current - 1 5 mA
Vo Hi-level Output Voltage 2.4 - Voo \Y
Vo Lo-level Output Voltage - - +0.4 \Y
I Input Leakage Current -2 - +2 A
lo Output Leakage Current -10 - +10 A

Note: The Operating Current is tested at RCLK=WCLK=20MHz and data inputs switch at 10Mhz
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11.4 AC Electrical Characteristics
(Voo = 3.3V, Vss=0V, Taus = 0 to 70°C)

133Mhz
Symbol Parameter Min Max Unit
ts Clock Cycle Freguency - 133 MHz
ta Data Access Time 1 5 ns
tok Clock Cycle Time 75 - ns
teLkn Clock HIGH Time 35 - ns
toLke Clock LOW Time 35 - ns
tos Data Setup Time 25 - ns
ton DataHold Time 0.5 - ns
tens Enable Setup Time 25 - ns
tenH Enable Hold Time 0.5 - ns
trs Reset Pulse Width 75 - ns
trss Reset Setup Time - ns
trer Reset Recovery Time - ns
trsr Reset to Flag and Output Time - 9 ns
toLz Output Enable to Output in Low-Z 0 - ns
toe Output Enable to Output Valid - 5 ns
tonz Output Enabletoin High-Z - 5 ns
twee Write Clock to Full Flag - 5 ns
trer Read Clock to Empty Flag - 5 ns
trara Clock to Asynchronous Programmable - 13 ns
Almost-Full Flag
trars Write Clock to Synchronous Programmable - 5 ns
Almost-Full Flag
traEA Clock to Asynchronous Programmable - 13 ns
Almost-Empty Flag
tpaEs Read Clock to Synchronous Programmable - 5 ns
Almost-Empty Flag
the Clock to Half-Full Flag - 13 ns
txo Clock to Expansion Out - 5 ns
tx| Expansion In Pulse Width - ns
txis Expansion In Set-Up Time - ns

AL4ACE205/AL4CE215/AL4CE225/ALACE235/AL4CE245
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texEw Skew time between Read Clock & Write Clock 4 - ns
for /[FF</IR> & /EF</OR>

Tew2 | Skew time between Read Clock & Write Clock 8 - ns
for /PAE and /PAF
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11.5 Timing Diagrams

/RS

/REN,
/WEN, /LD

RCLK,
WCLK

IFF</IR>

/EF</OR>

IPAF,/HF,

IPAE

QO0~A17
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/LD

/WEN

DO~ D11

trRs

tRsrR

tRsF

A A

[/ L))

tRsF

XX XX X

tRsF

[/ L /)] ]]

tRsF

AN WAV NA VAN VAN

tRsF

AN NN N NN e oo
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Figure 2. Reset Timing
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Figure 3. Write Programmable Registers
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tENs [ tENH
/LD ; ; \
/REN ; ;

ta
Q0 ~Q11 >< >< >< Unknown :'< PAE Offset >< PAE Offset >< PAE Offset ><

Figure 4. Read Programmable Registers
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IWEN A\ //

tHF

D/2 in FIFO

D/2 words in FIFO
/HF D/2+1 in FIFO

, lENs
IREN A\

Figure 5. Half-Full Flag Timing
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wer N\ N AN N\ N\ L\
tos

) tos
o001 TR IR IOK w8 XK KK K
tskew1 ——~ twre — 1~

twFF | tskEwi—— twre
IFF ? :1 ‘—;'/7

/WEN

.

tens | —— tENH tens | —— tENH
e 1) -y

OE

ta ta
Q0 ~ Q17 Data in Output Buffer :'< Data Read :'< Next Data

Figure 6. Double Register-Buffered Full Flag Timing
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Figure 7. Write Cycle Timing with Double Register-Buffered /FF
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fck
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ey U s .
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/REN “ // No Operation
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ta
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0~ Q17 Last Word
Q Q toLz ><
toe L toHz
/OE
tsKEW1
wew /0 N/ \_/  \_/
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tbs toH
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Figure 8. Read Cycle Timing with Double Register-Buffered /EF
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:

RCLK E_ —\‘
tENS™, trRTS tENS™ tENH
N ) B R VAN /[

ta

—
Q0 ~ Q17 WX‘_* Wx+1 >< W1 >< W2
< lskeEw2
wew UL WA WEE

trRTS

/WEN F
tENS
T 17
{REF {REF
= — |
tPAES
IPAE ‘_%
/HF ‘_;<
tPAFs
IPAF ‘_%

Figure 9. Retransmit Timing
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12.0 Mechanical Drawing

12.1 10x10mm 64-Pin STQFP Package

T 40 1] 1335

I ITvIs |

= roud

Wug'7 1U1Id1004
HANITLLO HOVIOVd
(o * TXQIX0T) $9d40LS

I ££00-0T0-88EE vyIL

‘A3 HAAWAN ONEMY ST Elilia} .av_um

SEILTWTTIN NI SNOISNIWIT TTe'p
WugDe NYHL 380W AZ NOISNIWID 9 WOWIXYW 3HL
(1443%3 01 =LOIM 0v37 3HL 3SNYD LON TI9HS NDISNHIOMd SWEWYd
JAYA0T T NOISNYL0dd A9EWYT 3ANTIINI LON S300 9 NOISNIWITE
HILUWSIW 0710W ONIONTIINE NOISNIWIE 3ZIS AQOE JILSY1d WIWIXWH
Jdw 13 ONY 10 30IS ¥3d WNG2'0 ST ROISNYLOdd 37dvm0Tv
NIISNYLOYd 04 ICNTIIND 10N O 13 ANV 10 NOISNIWITE
124/920-SW 23037 0L a3439T

:S3L0ON
L .21 KT I T i | €8
£l 2t Gl e ] REEE
i 0 w 0 18
4 | % .0 £ | S .0 8
£ | SL0°0 A
B | €] 020 80°0 | 2
£ 800 | 1M
434 6E 434 00°1 I
' oe| w2] e1| oo o0 sro| 1
Jsd 02 254 050 E]
ISE ¥6E 54 00°0L 13
Js€ 2iv asg 00’2t BN
384 ¥6EC 758 0003 i
OSE 2Ly Jsd 00’2 a
9 ] v | 910 T e00 |
8 | v | 020 60'0 5
2l | 8 c| e2o| o0 cr0 m TH
i 6 (| o] e@o| o F
&6 i £g S¢'l 0¥l | SET | <V
9.4 2 <10 [ soo g W
. E9 M 09'1 i ¥
XYW | WON | NIW | XN | WON | ONIW
L w DAHAS
CTTW) WD
NOISNIWIT NOISNIWIT

o

3NV ONILY3S !
o |

. 1v3ag

R
i,

wuegg

3NV Id 38VD

-
—

o
m

4

o 2 B _

“RARARAARAARARARAR’

HHHERE A AR A

i

O

&

R

@
<+

o

SLEEEEEEEEREREEES

a

Y¥-¢ NOILDJ3S

/ozﬁqi HIIM

\[ ™ |

Y SIS LR RNy

TR

g
TR |

wyive.DataSheetdl.com

1

AL4ACE205/AL4CE215/AL4CE225/ALACE235/AL4CE245




9£0—-5W 2345 23a3ar B/ HONI
HTINY NOISNARIT

INTANDOd EINAHIIAE T NTETOL LINM

L AMRIJIQCd Wp'E

il LIZAE Ll 7 | AR L2 |

ALACE205/ALACE215/ALACE225/ALACE235/ALACE245

12.2 14x14mm 64-pin TQFP Package

wyive.DataSheetdl.com

1

o | eBEL-082—90-+9 cABLT e
IHALNG 38VHIYL P
AKA “ON TDAR HTLIL WWIGE'D
=6 _aE_ e _aam INYId F9WD
=
8000 020 pep
#00'0 oL 200
BOGQ 2¢0 d44g
8000 0z'0 [o]o1e)
2170 oozl e ANY1d ONILVAS|—
zib0 00zl 20
258 1200 258 0B a
8LOD PLOD 2L00| 570 60 OO q
— i — Too.o — 7 — i 0z0| g ®es-v _u_® pPp 4| ﬂ 7
J i 3
43¢ BEOD 434 ool L - EEEE = !
csoovzoa[aroo] s 0s0 [swo| | =" [olav[olom= :::: :::;: | :: ::
T haey
goo0| — |+000| 020 | — | BOD 2 L] 7 .
£l Zl Jb ]Sl Zl JdL| D —] 7 —
I
st |z | ar]er | 2] gl 20 — 7 —
— ! =
— | —| @|=—| —| .0o| '8 — 7 —
4 | g 6| = | e o| @ — ﬁ —
| — ! — |
— | — 800 — | — | 80| W \‘\m:\‘\‘\‘\‘\#\‘\‘\‘\‘\iﬂ_\@\ E
a00'0| — |soo0| 00| — | 8o | 24 — ! — 2
— | — e
otz I R=To) ‘058 00FL e 8 — 7 —
‘0SH 0590 '0sg 00'9L 3 — i —
- - - - ! — 7 —
388 158D 258 00t d — , —
"0SH 0£9°0 08 00'sL a — 7 —
- ; ; : - - o — e
/s00|ss0e [scoo| eptL | obL | ST | oY 7
| ) H
sooa| — [eooo|era| — [soo| v ﬁ_T 5 :::::::7 ::::::
egoa| — | — | QgL | — | — b | el @ 'Li_.T
7y == P
WEW[TWON | NI | e | CON | NI _ _ A
To8MAS ¥ T
HOMI H3LINMIN [m_
Ld g

SHALIWMTIW NI 3dY SNOISHIWID 104100

7 AVER

AL4ACE205/AL4CE215/AL4CE225/ALACE235/AL4CE245




7 AVER

ALACE205/ALACE215/ALACE225/ALACE235/ALACE245

CONTACT INFORMATION

Averlogic Technologies Corp.
4F, No. 514, Sec. 2, Cheng Kung Rd., Nei-Hu Dist., Taipei, Tawan
Tel: +886 2-27915050
Fax: +886 2-27912132
E-mail: sales@averlogic.com.tw
URL: http://www.averlogic.com.tw

Averlogic Technologies, Inc.
90 Great Oaks Blvd. #204, San Jose, CA 95119
USA
Tel: 1408 361-0400
Fax: 1 408 361-0404
E-mail: sales@averlogic.com
URL: http://www.averlogic.com

AL4ACE205/AL4CE215/AL4CE225/ALACE235/AL4CE245 /

~—

wyive.DataSheetdl.com




