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4096 x 18 Total Memory Size ® Programmable Flag With Hysteresis for
Three Programmable-Depth FIFOs on One Each Queue Synchronized to Write Clock
Device ® | ast Word of Cell Flag Synchronized to
Memory Allocation of 256  x 18 Blocks Read Clock

Two Separate Read and Write Clocks ® Input or Output Bus Size of 9 Bits or

That Can Operate Synchronously or 18 Bits, Byte Stuff/Destuff Capability
Asynchronously ® Data Access Times of 11 ns

Clocked Interface; Read and Write Enables ® Synchronous Multiplexer for Queue Output
Synchronize Data Transfers to Continuous Selection

Clocks ® 8-bit Bidirectional Programming Port
18-Bit Words . _ ® Produced in 0.8- pm Advanced CMOS
Cell-Abort Feature to Discard a Previous Technology

Cell Write e Available in 100-Pin Thin Quad Flat (PZ)
Cell-Ready Flag for Each Queue Package

Synchronized to Read Clock

description

The Multi-Q FIFO is a first-in, first-out (FIFO) memory with three programmable-length queues and a total
memory size of 4096 words of 18 bits each to provide two or three quality of service (QOS) bins for ATM traffic
in a single device. The core memory is divided into sixteen 256 x 18 blocks that can be allocated to each queue
according to the user’s need.

Flags for the queues are designed to indicate the presence or absence of entire cells rather than individual
words. The number of 18-bit words that constitutes one cell is programmable by the user and has a default value
of 27. A cell-ready (CR) flag for a queue is high when at least one complete cell is present in the queue. Each
CR flag is synchronized to the read clock (RDCLK). The full flag (FF) for each queue is synchronized to the write
clock (WRTCLK) and indicates when no more cells can be written to the queue. A programmable flag (PF) is
provided for each queue, which is synchronized to the WRTCLK. Each PF has two programmable values. PF
is low when the number of cells in the queue are greater than or equal to the first limit, and it is set high when
the number of cells in the queue are reduced to the second limit. This allows the user to define a hysteresis
threshold for the flag if it is needed.

WRTCLK and RDCLK are designed to be free-running clock inputs to maintain the proper synchronization of
the flags. The clocks are synchronized or asynchronous in phase, frequency, or both. Writes to one of the three
queues is done by a rising edge of WRTCLK when the queue’s write enable (WRTEN) is high. Any write can
be done to two or three of the queues simply by asserting two or three of the WRTEN inputs fora WRTCLK rising
edge. Data is read from a queue by the rising edge of RDCLK when the queue is selected by the multiplexer
(MUX0, MUX1) inputs and the read enable (RDEN) is high. Configuration registers can be programmed to set
the input or output port sizes to 9 bits or 18 bits. Big- or little-endian data format can be selected for the buses.
When matching 9-bit buses to 18-bit or 36-bit buses with the Multi-Q, byte stuffing can be selected for the data
input and byte destuffing can be done on the data output.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

Multi-Q is a trademark of Texas Instruments Incorporated.

PRODUCT PREVIEW information concerns products in the formative or

Copyright O 1995, Texas Instruments Incorporated
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Terminal Functions

TERMINAL
NAME 110 DESCRIPTION
ABRT | Abort. When ABRT is held low, all data stored since the queue’s last cell-abort marker are discarded.
AER o Align error. ALER maintains cell synchronization at the input. If ISOC and internal start-of-cell status disagree, ALER
is low and writes are disabled.
_BREQ | Bus request. When BREQ is low, DWRDY is set low and writes are performed to the configuration registers. When
BREQ is high, DWRDY is set high and writes are performed to the 18-bit input port.
R o Cell-ready flag. CR for each gueue is high when at least one complete cell is present in the queue. CRis set low upon
the read of the last word or byte in a cell, if no other complete cells are stored in the FIFO.
D0-D17 | 18-bit data input port
oS | Data strobe. A high-to-low transition of DS latches the data on the 8-bit programming bus to the configuration registers.
A low-to-high transition of DS sends the data from configuration registers to the programming bus.
Data-write ready. DWRDY gives control of data writing to the input bus or the 8-bit programming bus. Data writes to the
DWRDY O programming bus are allowed when DWRDY is low and data writes to the synchronous bus are allowed when DWRDY
is high.
=3 o Full flag. Full flag for each queue is synchronized to the WRTCLK. When FF is low, no more cells can be written to the
FIFO. FFis set high by the second low-to-high transition of WRTCLK after the last byte or word read of a cell in the queue.
ISOC | Input start of cell. ISOC must be high for the first word or byte write of a cell and low for all other word or byte writes.
MUX1 . . .
MLLJJXO, | Multiplexer inputs. MUX1 and MUXO select one of the three queues output registers.
OE | Output enable. Q0—Q17 are in the high-impedance state when OE is low.
0SOC o Output start of cell. OSOC is high when the first word or byte of cell is present in the output register of the queue. When
any other word or byte of a cell or invalid data is present in the output register of the queue, OSOC is low.
PO-P7 I/O | 8-bit bidirectional programming bus
Programmable flag. PF is low when the number of cells in the queue are greater than or equal to write threshold stored
PF (0] in the queue’s PFX_W register. PF is set high when the number of cells in the queue are reduced to the read threshold
stored in the queue’s PFX_R register.
POE | Program output enable. The programming bus (PO—P7) outputs are active when POE is low and RIW is high.
Q0-Q17 O 18-bit data output port
RST | FIFO reset. To reset FIFO, four low-to-high transitions of WRTCLK and four low-to-high transition of RDCLK must occur
while RST is low.
RDCLK | Read clock. RDCLK is a continuous clock and is asynchronous or coincident to WRTCLK. A low-to-high transition of
RDCLK reads data from a queue when the queue is selected by MUX0, MUX1 and RDEN is high.
RIW | Read/write select. RIW high selects a read operation and low selects a write operation on the 8-bit programming bus.
RDEN | Read enable. RDEN high enables a low-to-high transition of the read clock to read data from the queue selected by
MUX1 and MUXO.
WRTCLK | Write clock. WRTCLK is a continuous clock and can be asynchronous or coincident to RDCLK. A low-to-high transition
of WRTCLK writes data to one of the 3 queues when WRTEN and FF are high.
WRTEN [ Write enable. A queue’s WRTEN must be high to enable a low-to-high transition of WRTCLK to write data to the queue.
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detailed description

reset

The Multi-Q FIFO is reset by setting the reset (RST) input low for four WRTCLK and four RDCLK low-to-high
transitions. When the device is reset, the cell ready (CR1, CR2, and CR3) flags for each queue are set low, the
programmable flags (PF1, PF2, and PF3) are set high, the full flags (FF1, FF2, and FF3) are set high, the align
error (ALER) is set high, and the output start of cell (OSOC) is set low. During a device reset, the default values
shown in Table 1 are loaded into the configuration registers.

Table 1. Configuration Registers

RSEYGNIHSBTOFLR REGISTER NAME NI;)I;F(S)F D\E:'SLJJELT PROGR?AA'\IN(!\QABLE FUNCTION
orr | poncomo | 5 [0 [ mratcecon | Chemes e ot e
QL1 Queuel Length 5 8 0-16 ZTSL”;ZQ?:SEZSS% 18 memory blocks
QL2 Queue2 Length 4 6 0-15 ZTJL”;Z;?O'“SE;S;S% x 18 memory blocks
QL3 Queue3 Length 4 2 0-15 Zle;'cnaetzg?omgﬁglj’;‘r’e x 18 memory blocks
CLSZz Cell Size 6 27 10-32 Defines the number of 18-bit words in one cell
PF1 W Pro\gllvrjgr_?s:);zhlzc:%g 1, 9 7 1-409 Ze;gesélﬁorxmber of cells stored in Queuel
PF1 R Prog;zrgr_rljs:)eltholijg 1, 9 70 0-408 E)erf(ier::j Itjh':eln}:Jigmr:)er of cells stored in Queuel
PF2. W Pro\g/;\/r:gr_?s:);zhlzc:%g 2, 9 51 1-383 Ze;geségelor\\;mber of cells stored in Queue2
PF2 R Pros;zrgr_rljs:)elzhﬂijg 2, 9 50 0—382 E)erf;r:(a; Itjh':ezn}:Jigmr:)er of cells stored in Queue2
PF3_ W Pro&;:gr-?szzhﬂijg 3, 3 13 1-383 Ze:?teségelorwmber of cells stored in Queue3
PF3_R Pros;zrgr_?s:)elzhﬂijg 3, 8 12 0—382 E)erf;nsii Itjh':esn}:Jigmr:)er of cells stored in Queue3

default values for the configuration registers

Port Control:

A 4-bit register that controls the sizing and word-align functions of the input and output data ports. Figure 1

shows the bit configuration of the port-control register. Table 2 lists the register bits, names, and functions.
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Figure 1. Port-Control Register
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default values for the configuration registers (continued)

Table 2. Port-Control Register Bits

BIT NAME VALUE FUNCTION
0 INSIZ 0 (default value) | Enables an 18-bit input data bus
1 Enables a 9-bit input data bus
1 INBE 0 (default value) | Enables the placement of DO—D8 data in memory with a little-endian format if INSIZ bitis a 1
1 Enables the placement of DO—D8 data in memory with a big-endian format (INSIZ bitis a 1)
2 INSTF 0 (default) Sets the end of a cell write to be the last byte write of the last word as defined by the cell size (CLSZ)
register if INSIZ bitisa 1
1 Sets the end of a cell write to be the first byte write of the last word and the byte write is copied to both
bytes of the word (INSIZ bit is a 1)
3 OUTSTF 0 (default) Enables 18-bit data output
1 Enables 9-bit data output
4 OUTSTF 0 (default) Allows byte reads to precede normally on all words of a cell (OUTSIZ bitis a 1)
1 After the first byte of the last word of a cell is read, the last byte of the last word of that cell is ignored
and the first byte of the first word of the subsequent cell is read (OUTSIZ bit is a 1).

Queue Length:

The three queue-length registers (QL1, QL2, and QL3) have default values of 8, 6, and 2, respectively. This
defines the 18-bit wide Queuel memory depth as 2048 (8 x 256); Queue2 memory depth as 1536 (6 x 256);
and Queue3 memory depth as 512 (2 x 256). The QL1 register has five bits and can be programmed to utilize
the entire memory of the device for Queuel.

Cell Size:

The cell-size register (CLSZ) has a default value of 27. This defines 27 18-bit words as one cell for the cell-ready
flags and programmable flags.

Programmable-Flag Write Threshold:

The default values for the PF1 W, PF2_W, and PF3_W registers are chosen to set the respective
programmable flags low when the number of 27-word cells stored in its queue is five cells from filling its buffer.

Programmable-Flag Read Threshold:

The default values for the PF1_R, PF2_R, and PF3_R registers are chosen to reset the respective
programmable flags high when the number of 27-word cells stored in its queue is reduced by (PF1_W)-1,
(PF2_W)-1, (PF3_W)-1.

data writes

Data writes are synchronized to the write clock (WRTCLK) and can occur asynchronous to the read clock
(RDCLK) while any of the three queues are being read. The data-write-ready (DWRDY) output must be high
to allow a data write from the data inputs (D0—D17) into one or more of the queue memories. When DWRDY
is high, the low-to-high transition of WRTCLK stores data (D0—D17) in Queuel when the WRTENL1 inputis high
and the FF1 output is high, Queue2 when the WRTEN2 input is high and the FF2 output is high, and Queue3
when the WRTENS input is high and the FF3 output is high. Data can be stored in two or three queues
simultaneously by asserting two or three WRTEN signals.

The input start-of-cell (ISOC) input and the align-error (ALER) output are used to maintain cell synchronization
at the input of the device. The ISOC should be high for the first word or byte write of a cell and should be low
for all other word or byte writes of the cell. The SN74ACT53861 maintains its own start-of-cell status and
compares this to the ISOC on each word or byte write. If a word or byte write is attempted when the ISOC and
the internal start-of-cell status disagree, the write is prevented and ALER is set low.
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data writes (continued)

When all words of a cell are successfully written to one of the queues, the queue flags are updated. In addition
to updating the queue flags, a completed cell write moves the cell-abort marker to the next memory write location
in the queue. After a reset, the cell-abort marker for each queue is positioned at the first memory write location.

If a 9-bit data input is selected by the port-control register, data is input to the FIFO through bits DO-D8. If the
INBE bit of the PORT register is set to 1, data is stacked into memory big-endian style with the first byte write
of a word stored in the D9—-D17 byte and the second byte write of a word stored in the DO—-D8 byte. If INBE
is set to 0, little-endian stacking is enabled with the first byte write of a word stored in the DO—D8 byte and the
second byte write of a word stored in the D9—-D17 byte.

All data writes since a queue’s last cell-abort marker are discarded when the abort (ABRT) input is held low and
the queue’s write enable (WRTEN1, WRTENZ2, or WRTENS3) is held high for a low-to-high transition of WRTCLK.
The internal write pointer for the queue memory is set to the cell-abort marker for the queue, discarding all data
written since the last cell completion. No data write is performed during the abort cycle.

data reads

Data reads are synchronized to the read clock (RDCLK) and can occur asynchronous to the write clock
(WRTCLK) while any of the three queues are being written. A data read is done on a queue by the low-to-high
transition of RDCLK when the queue is selected by the multiplexer (MUX0, MUX1) inputs (see Table 3), the read
enable (RDEN) input is high, and the cell-ready-flag (CR1, CR2, or CR3) output for the queue is high.

Table 3. Output-Queue Selection by Multiplexer Inputs

MUX1 MUXO0 QUEUE OUTPUT
0 0 Queuel
0 1 Queuel
1 0 Queue2
1 1 Queue3

The status of the OUTSIZ bit in the PORT register determines if the output data bus size is 18-bit word or 9-bit
byte. If OUTSIZ is 0, each read outputs a new queue word on Q0—-Q17. If OUTSIZ is 1, the first read outputs
a new queue word on Q0—Q17 and the next read swaps the byte order of Q0—Q8 and Q9-Q17. This pattern
is repeated for each subsequent word read.

If the OUTSTF bit in the PORT register is a 1 and the OUTSIZ bit is a 1, the first byte read of the last word of
a cell completes the cell read and the next byte read outputs a new word on the data bus, discarding the last
byte of each cell. No change in data output flow occurs if OUTSTF is a 0.

The cell-ready flag and programmable flag for each queue are updated upon the read of the last word of a cell.
The number of words in a cell is defined by the contents of the cell-size (CLSZ) configuration register. When
the output-data-bus size is byte and the OUTSTF bitis a 0, the last byte read of the last word of a cell updates
the flags. If OUTSTF bit is a 1, the first byte read of the last word of a cell updates the flags.

The output-start-of-cell (OSOC) output is high when the first word or byte of a cell is present in the output register
of the queue selected by the MUX1 and MUXO inputs. When any other word or byte of a cell is present in the
output register of the queue selected by the MUX1 and MUXO outputs or if the contents of the selected register
is invalid, the OSOC is low. OSOC is synchronous to the low-to-high transition of RDCLK.

Switching queues for data output is done synchronous to the low-to-high transition of RDCLK. If RDEN and the
cell-ready flag are high at the time the queue output switch occurs, a read is done on the new queue. If RDEN
is low at the time the queue output switch occurs, the previously read data value held in the new queue’s output
register is output on Q0—-Q17. Queue switching should only be performed on cell boundaries.

J@ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 7

PRODUCT PREVIEW



M3INTHd 1LONAdO0dd

SN74ACT53861
4096 x 18 CLOCKED MULTIPLE-QUEUE (MULTI-Q U) FIRST-IN, FIRST-OUT MEMORY
WITH THREE PROGRAMMABLE-DEPTH BUFFERS AND CELL-BASED FLAGS

SCAS443A — JUNE 1994 — REVISED JULY 1995

data reads (continued)

OE controls the state of the data outputs (Q0—Q17). When OE is high, Q0—Q17 are active. When OE is low,
Q0-Q17 are in the high-impedance state.

cell-ready flags

Each queue has a cell-ready flag (CR1, CR2, or CR3) that is high when at least one complete cell is stored in
the queue. The cell-ready flags are synchronized to the low-to-high transition of the RDCLK. After reset, the
cell-ready flags are set low. The low-to-high transition of a queue’s cell-ready flag is initiated when a cell write
to an empty queue is complete. The queue’s cell-ready flag is set high by the second RDCLK rising edge after
this event. The cell-ready flag is set low upon the read of the last word or byte in a cell if no other complete cells
are loaded in the queue. Reads from a queue are inhibited while its cell-ready flag is low.

full flags

Each queue has a full flag (FF1, FF2, or FF3) that is set high when at least one complete cell space is available
in the queue. Upon programming the queue length and the cell size, the SN74ACT53861 calculates the
maximum number of complete cells which can be written to a queue. When the number of cells stored in a queue
is equal to this maximum value, the queue’s full flag is set low. full flags are synchronous to the low-to-high
transition of the WRTCLK. When a queue’s full flag is low, the full flag is set high by the second WRTCLK
low-to-high transition after the last byte or word read of a cell in the queue.

programmable flags

Each queue has one programmable flag (PF1, PF2, or PF3) that is synchronized to the low-to-high transition
of the WRTCLK. Two registers per queue define the boundaries of the programmable flags; the write threshold
register (PF1_W, PF2_W, or PF3_W) and the read threshold register (PF1_R, PF2_R, or PF3_R). When the
word write that stores the number of complete cells equals the queue’s PFx_W register, its programmable flag
is set low. The low-to-high transition of the programmable flag is initiated by the read of the last word or byte
in a cell. This reduces the number of stored cells equal to the queue’s PFx_R value. The programmable flag
is set high by the second WRTCLK low-to-high transition after this event.

programming the configuration registers

The configuration registers for the Multi-Q FIFO can be programmed after a device reset and before data is
written to one of the queues. The programming port (PO—P7) is used to sequentially write or read the
configuration registers.

In order to write to the configuration registers, control of the bus must first be acquired by asserting the
bus-request (BREQ) input low, which in turn sets the data write ready (DWRDY) output low after two rising edges
of WRTCLK. DWRDY gives data-writing control to the synchronous input bus (WRTCLK, WRTEN1-3,
D0-D17) or the 8-bit programming bus. Data writes to the programming bus are allowed when DWRDY is low
and data writes to the synchronous input bus are allowed when DWRDY is high. Data on PO—P7 is written to
the configuration registers on the high-to-low transition of data strobe (DS) when DWRDY is low and the
read/write (R/W) input is low. The configuration registers are written in the sequence shown in
Table 4. Ten writes are needed to program the configuration registers. After all ten registers are programmed,
further data-write attempts to the configuration registers are ignored until the device is reset again. When
programming is complete, BREQ is set high to set DWRDY high and returns input control to the 18-bit
synchronous input port. A list of rules for configuration register programming follows.

Rules for queue length (QL1, QL2, QL3) register values:
Zero is the minimum value.
Sixteen is the maximum value for QL1. Fifteen is the maximum value for QL2 and QL3.

Only QL1 and QL2 can be programmed by the user. QL3 is calculated by the device to use the remaining
memory (if any exists).
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programming the configuration registers (continued)

Rules for cell-size (CS) register values:

Ten is the minimum value.

Thirty-two is the maximum value.

Rules for programmable-flag write-threshold (PF1_W, PF2_W, and PF2_W) register values:

One is the minimum value.

Value must not exceed number of complete cells that can be stored in the buffer defined by its queue length

register and the cell-size register.

The PF1_W, PF2_W, and PF3_W registers are nine bits each. The most significant eight bits are
programmable by the user and the least significant bit is always a 1; therefore, PFx_W values are odd.

Rules for programmable-flag read-threshold (PF1_R, PF2_R, and PF3_R) register values:

Zero is the minimum value.

Value must be less than the corresponding programmable-flag write-threshold register value.

The PF1_R, PF2_R, and PF3_R registers are nine bits each. The most significant eight bits are
programmable by the user and the least significant bit is always 0; therefore, all PFx_R values are even.

Table 4. Accessing Configuration Registers From the Programming Bus for Data Writes

WRITE PROGRAMMING
ORDER REGISTER BUS PORTS

MSB LSB

1 PORT P4 PO

2 QL1 P4 PO

3 QL2 P3 PO

4 CLSZ P5 PO

5 PF1_W P7 PO

6 PF1_R P7 PO

7 PF2_W P7 PO

8 PF2_R P7 PO

9 PF3_W P7 PO

10 PF3_R P7 PO

The programming bus (P0-P7)

is a Dbidirectional

port whose outputs are active when the
program-output-enable (POE) input is low and the read/write (R/W) input is high. When the PO—P7 outputs are
active, data from the configuration registers are output. The next configuration register in sequence shown in
Table 5 is sent to the programming-bus outputs on a low-to-high transition of DS when R/W is high. After all ten
registers have beenread in sequence, a subsequent programming-bus read accesses the PORT register again.
Unused bit values for a register appear as logical 0 on the programming bus.
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programming the configuration registers (continued)

Table 5. Accessing Configuration Registers From the Programming Bus for Data Reads

PROGRAMMING
WRITE

ORDER REGISTER BUS PORTS
MSB LSB
1 PORT P3 PO
2 QL1 P4 PO
3 QL2 P3 PO
4 cLsz P5 PO
5 PF1_W P7 PO
6 PF1 R P7 PO
7 PF2_W P7 PO
8 PF2 R P7 PO
9 PF3_W P7 PO
10 PF3_R P7 PO
wriekk /N N/ —V S S [
\ | \
RDCLK / \ | ( \ | f \\ / MJ_\—/
— e toyrs) || —» ke thrs) \
" ; ;
tod(W-AE) —¥| H— \ \ \
ALER g4 i ; ; ;
tpd(W-FF) | tpd(W-FF) (¢
FF(1,2,3) ‘ ‘ ‘{ /
tpd(W-PF) e
PF(1,2,3) ‘ /,ﬁ
|
| tpd(R-CR) fe—!
CR(1,2,3) ‘ ‘{
tpd(R-OS) ¢——!
0soc Q\
Figure 2. Device Reset
¥ 7
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WRTCLK / \ { \ {

\ \

ABRT ; ;

tsu(EN) k————le— th(EN) |

ISoC 74 ; AN ‘

\ \

ALER ; }
tsu(EN) M——————e—dl th(EN) tsu(EN) }4—*—»} th(EN)

WRTEN1 g7 4 AN X No Operation /

\
¢ tsu(D) e th(D)

D0-D17

NOTES: A. DWRDY =H
B. Data is loaded to Queue2 or Queue3 in the same manner when the corresponding WRTEN is active.
C. INSIZ bit of PORT register =0

Figure 3. Writing Word-Length Data to Queuel

WRTCLK / \ { \ {
\ \
ABRT ; ;
\ \
ISOC 7 ; AN\ N\ 1 y4
\ \
ALER ; }
tsu(EN) M——————ne—l th(EN) tsu(EN) ——sle—al thEN)
WRTEN1 — vz, \

Stored in Stored in
D9-D17 Byte D0-D8 Byte

NOTES: A. DWRDY =H
B. Data is loaded to Queue2 or Queue3 in the same manner when the corresponding WRTEN is active.
C. INSIZ bit of PORT register = 1; INBE bit of PORT register = 1.

Figure 4. Writing Byte Data to Queuel in Big-Endian Configuration

J@ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

11

PRODUCT PREVIEW



M3INTHd 1LONAdO0dd

SN74ACT53861
4096 x 18 CLOCKED MULTIPLE-QUEUE (MULTI-Q U) FIRST-IN, FIRST-OUT MEMORY
WITH THREE PROGRAMMABLE-DEPTH BUFFERS AND CELL-BASED FLAGS

SCAS443A — JUNE 1994 — REVISED JULY 1995

WRTCLK / \ ( \ ,f
\ \
ABRT ; ;
\ \
ISOC 74 ; o N\ 1 Y/
\ \
ALER ; }
tsu(EN) k—*—ﬂ th(EN) tsu(EN) }4—*—4 th(EN)
WRTEN? 7 RIS \
DO-D8
Stored in Stored in
DO-D8 Byte D9-D17 Byte

NOTES: A. DWRDY =H
B. Data is loaded to Queue2 or Queue3 in the same manner when the corresponding WRTEN is active.
C. INSIZ bit of PORT register = 1; INBE bit of PORT register = 0.

Figure 5. Writing Byte Data to Queuel in Little-Endian Configuration

WRTCLK / \ { \ /

\

ABRT ;

tsu(EN) —————sle—>! th(EN)

ISOC N\ 7 / \
|
\

ALER ;

tsu(EN) —————e—l th(EN)
WRTEN1 4 A

D0-D17

NOTES: A. CLSZ =27 for the example

DWRDY =H

A cell is confirmed to Queue2 or Queue3 in the same manner when the corresponding WRTEN is active.
INSIZ bit of PORT register = 0

Figure 6. Cell-Write Completion With 18-Bit Input

oow
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WRTCLK / \ { \ {
\ \
ABRT ; ;
tsu(EN) ————e—l thEn) tsu(EN) el then)
ISOC ‘K 1 )’ 14 ; N
| |
\ \
ALER | |
tsu(EN) ————le—l th(EN) tswEN)%——————+k—ﬂﬂtmEN)
WRTEN1L 74 | W CON

D0-D8

NOTES: A. CLSZ =27 for the example

B. DWRDY =H
C. Acellis confirmed to Queue2 or Queue3 in the same manner when the corresponding WRTEN is active.
D. INSIZ bit of PORT register = 1; INSTF bit of PORT register = 0.
Figure 7. Cell-Write-Completion Example With 9-Bit Input and No Byte Stuffing
WRTCLK / \ { \ ,{
\ |
ABRT ; ;
tsu(EN) ———s¢— th(EN) tSU(EN) j4———»le—»! th(EN)
ISOC \ |/ 4 TN\
1
| |
ALER ; i
tsu(EN) k—*—ﬂ th(EN) tsu(EN) }4—*—»} th(EN)
WRTENL 7 RIS X
tsu(D) ‘h—*—ﬁ th(D) tsu(D) }4—%—»} th(D)
D0-D8 {XKKKKKEHIIIHKIKAIAKAKHKK Byte 53 of Cell  ¥IIIIHHHKHIKHIKHKIKIIINK Bytel of Cell XXHIIIHXHKK

Copied to Upper and
Lower Bytes of the Word

NOTES: A. CLSZ =27 for the example

DWRDY =H

A cell is confirmed to Queue2 or Queue3 in the same manner when the corresponding WRTEN is active.
INSIZ bit of PORT register = 1; INSTF bit of PORT register = 1.

Cow

Figure 8. Cell-Write-Completion Example With 9-Bit Input and Byte Stuffing
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WRTCLK / \ ( \ /
\
ABRT }
tsu(EN)
ISOC
— tpdWw-AE) —*
ALER N
\
WRTEN (SU(EN) #————¥¢—¥ thEn)
4 AN
1,2,0r3
( ) ISOC Disagrees With the SN74ACT53861
Internal Start-of-Cell Indication
Figure 9. Setting ALER When ISOC Is Misaligned
WRTCLK / \ { \ ,{
tsu(EN) ———¢— then) \
ABRT AN N\ |y 7 |
\ \
\ tsu(EN) }4—*—4 th(EN)
ISOC ‘ 4 N
[+~ tpd(w-AE)
ALER
\
tsu(EN) —————»e—dl th(EN)
WRTEN1
DO-D17

Data Written to Queuel Memory Location
Pointed to by Cell-Abort Marker

NOTES: A. DWRDY =H
B. Data written since the last confirmation in Queue2 or Queue3 are aborted in the same manner when the corresponding WRTEN
is active.

Figure 10. Aborting Data In Queuel Written Since the Last Cell Completion
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| \
CR1 \ \

\
f—d‘ ‘ tpd(R-0S) ¢ tpd(R-0S)

0SsoC y 4
tsu(EN) ‘k—>‘<—-‘# th(EN)

\

MUX0 R T R\
tsu(EN) k—+—# th(EN) }

MUX1 | | BRRRRRRA /
tsu(EN) ‘“—’f‘-"t th(EN) 1

RDEN 7| XXX N\ A\ V4

— ta —»| No Operation
Word1 of Cell From Queuel )k Word2 of Cell From Queuel

NOTES: A. OE=H

B. Datais read from Queue?2 in the same manner when CR2 is high with MUX1 = H and MUXO = L. Data is read from Queue3 in the
same manner when CR3 is high with MUX1 = H and MUXO0 = H.
C. OUTSIZ bit of PORT register =0

Figure 11. Reading Word-Size Data From Queuel

\
CR1 } \

\
e—— tpd(R-0S) <+ tpd(R-0S)
0socC |
tsu(EN) M—N—"# th(EN) }
|
Mo TR RESRT TN
tsu(EN) k—+—# th(EN) \
vuxa 2624262202625 N
‘ ‘ |
tsu(EN) ‘R—D‘G—ﬁ th(EN) \
RDEN | RS AN N\ y4
r—‘ ta —» No Operation
Q0-Q8 Bytel of Cell From Queuel )k Byte2 of Cell From Queuel
]‘1— ta —»|
Q9-Q17 Byte2 of Cell From Queuel k Bytel of Cell From Queuel

NOTES: A. OE=H
B. Datais read from Queue?2 in the same manner when CR2 is high with MUX1 = H and MUXO = L. Data is read from Queue3 in the
same manner when CR3 is high with MUX1 = H and MUXO0 = H.
C. OUTSIZ bit of PORT register = 1

Figure 12. Reading Byte-Size Data From Queuel
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\ |
CR1 ; ;
GES | | |
tsu(EN) k—+—>1 th(EN) \ 1
M0 227 R R | RS \
tSU(EN) &——&—>| th(EN) \ \
USINNN\ | BRRZIIZZRN | LRIRRIIRN VA
tsu(EN) P—N—'i th(EN) ; i
RN | R | KT |\ \ Y/
‘f_ ty —» }‘_ ty —»l — ta — No Operation
Q0-Q8 Byte52 )k Byte53 k Bytel Byte2
;4— ta — ;4— ta — }4— ta —¥
Q9-Q17 Byte51 )‘( Byte54 )‘( Byte2 k Bytel
Last Word of Cell First Word of a Cell

NOTES: A. CLSZ =27 for the example
B. OE=H
C. Datais read from Queue2 in the same manner when CR2 is high with MUX1 = H and MUXO = L. Data is read from Queue3 in the
same manner when CR3 is high with MUX1 = H and MUXO = H.
D. OUTSIZ bit of PORT register = 1; OUTSTF bit of PORT register = 1.

Figure 13. Reading Byte-Size Data With Byte Destuffing

RDCLK /‘ \ f \ f \

|
CR1 \ \ \
| tpd(R-0S) }c—d «—¥ tphd(R-0S)
0SoC ‘ | )( \
| 1
| | |
CR2 ; ; i
\ tsu(EN) le——vie—l th(EN) \
o Z7 T\ NI vttt %ttt N
‘ I
t t
\ SU(EN) ‘k—br—bf h(EN) |
IEEIN\ NN TR N
; tsu(EN) ‘k—n—ﬂ‘ th(EN) \
RDEN 77 | | XKXXXXXKKXS '\
Read Quéuel Read Queue2 Read Queue2
le— ta —¥ f‘— ta —¥ f— tag —»
Q0-Q17 k k )k
Last Word of Cell First Word of a Cell
From Queuel From Queue2

NOTES: A. OE=H

If a read from Queue? is disabled by CR2 low or RDEN low during the cycle the output switch occurs, the previous data held in the
Queue2 output register is output.

OUTSIZ bit of PORT register =0

w

o

Figure 14. Example of Switching Queues on the Output
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wrek /SN /NN

ISOC

ALER

WRTEN1 y/ 7/ \ N\

Vo e 70 7 %

RREKKKRKKKEKKKR

\ \ ﬂ_d‘ t

| | pd(R-CR)
L
\

tpd(R-0S) [¢———» fe—» Ipd(R-0S)

0OSOC 1 ‘ 1
| | |
ORA 7 TR T XX TN\
\ \ \
| | \
MUX1, (0,1)
MUXO T [ \
[— g —» |¢— ta — ¢ tq
Q0-017 TR IXKIKIKK Wi X wewni X wn

NOTES: A. Outputs enabled (OE = H); word bus size
B. When byte size output bus is used:
— If OUTSTF bit of PORT register = 1, CR1 set low by first byte read of Wn.
— If OUTSTF bit of PORT register = 0, CR1 set low by last byte read of Wn.

Figure 15. CR1 Timing Example
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wrrek /N N/ N/ /A — \

| \
WRTEN1 y/ /| \ N\ \
\ \
ISOC | \
1 |
ALER i i
DO-D17 X X KK KKK
Last Write of Cell to Fill Queuel \
tod(W-FF) je—> tpd(W-FF)

Last Read of Cell

NOTES: A. Outputs enabled (OE = H); word bus size
B. When byte size output bus is used:
— If OUTSTF bit of PORT register = 1, FF1 set low by first byte read of Wn.
— If OUTSTF bit of PORT register = 0, FF1 set low by last byte read of Wn.

Figure 16. FF1 Timing Example
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werek /TN NN

WRTEN1 /, 74

|
\
\
ISOC |
\
|
ALER i

D0-D17 JRRRRK T T T T 20 0 0 0 0 2 2 2 2 2 2 2 0 T 2 2 R 2 R 2 R 2 T2 2
Last Write of Cell to Fill Queuel to PF1_W Cells \
fe—> tpd(W-PF) [——4 tpd(W-PF)
PF1

|

RDEN 777 TR\
\
\

MUX1,

MUXO0 T )
\

0soC \
\
— ta—

Wn

Last Read of Cell to Reduce
Queuel to PF1_R Cells

NOTES: A. Outputs enabled (OE = H); word bus size
B. When byte size output bus is used:
— If OUTSTF bit of PORT register = 1, PF1 set low by first byte read of Wn.
— If OUTSTF bit of PORT register = 0, PF1 set low by last byte read of Wn.

Figure 17. PF1 Timing Example
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were \_/ N/ N\ /SN

- |
BREQ \ \ ( / |
tpd(D-WR) ¥ - tpd(D-WR) —¥ ‘“—
DWRDY “\ ( /
R/W * r)() /
tsu(DR-DS) #——¥ tw(DS) le——ple—>»!ty(DS)
bs |
tsu(P) ¢ th(P)
PO—P7 ? Writel ‘l, { L Write9 J—=_Write10 )
PORT PF3_ W PF3_R

Figure 18. Writing to the Programming Registers

BREQ

DWRDY

RIW _f
\

\

_ \

\
|
\

LN TN N

ten(P) ¥ [ tpd(DS-P) { tdis(P) ¥
PO-P7 —@k Readl ¥  Read2 X  Read3 ¥  Readd X Y Read10 ﬂ—
PORT QL1 QL2 QL3 PF3_R

Figure 19. Reading From the Programming Registers
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
SUPPLY VORAGE NG, VG « v ettt et e e e e e e e e e -05Vto7V
Input voltage range, Vi(see Note 1) ... ... i -05VtoVec+0.5V
Output voltage range, Vo (see Note 1) ........ ... -05VtoVece+05V
Input clamp current, K (V] <O Or V> VEE) oo e 20 mA
Output clamp current, Iok (Vo <O 0rVo > Ve ) oo it e +50 mA
Continuous output current, Ig (Vo = 010 Ve E) - vt v v e +50 mA
Continuous current through Vec or GND ... +400 mA
Operating free-air temperature range, TA ... oottt e 0°Cto 70°C
Storage temperature range, Tgg -« .« v vvnr et —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: The input and output voltage ratings may be exceeded provided the input and output current ratings are observed.

recommended operating conditions

MIN  MAX | UNIT
Vce Supply voltage 4.5 55 Y
VIH High-level input voltage 2 Vv
ViL Low-level input voltage 0.8 \
IoH High-level output current -8 mA
loL Low-level output current 16 mA
TA Operating free-air temperature 0 70 °C
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPF MAX | uNIT
VOH Vcc =45V, IoH=-4mA 2.4 \
VoL Vcc =45V, loL =8 mA 0.5 \Y
I Vcec =55V, Vi=Vccor0 +5 HA
loz Vcc =55V, Vo=Vccor0 +5 HA
Icc Vcc =55V, Vi=Vcc—-02Vor0 400 MA
At Vcc =55V, One input at 3.4V, Other inputs at Vcc or GND 1 mA
Cj V| =0, f=1MHz pF
Co Vo =0, f=1MHz pF
* All typical values are at Voc = 5V, Ta = 25°C.
8 This is the supply current when each input is at one of the specified TTL voltage levels rather than 0 V or Vcc.
*3
EXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 21

PRODUCT PREVIEW



M3INTHd 1LONAdO0dd

SN74ACT53861
4096 x 18 CLOCKED MULTIPLE-QUEUE (MULTI-Q U) FIRST-IN, FIRST-OUT MEMORY
WITH THREE PROGRAMMABLE-DEPTH BUFFERS AND CELL-BASED FLAGS

SCAS443A — JUNE 1994 — REVISED JULY 1995

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (see Figures 2 through 19)

MIN  MAX | UNIT
felock Clock frequency, WRTCLK or RDCLK 50| MHz
te Clock cycle time, WRTCLK or RDCLK 20 ns
tw(CLKH) Pulse duration, WRTCLK and RDCLK high 7 ns
tw(CLKL) Pulse duration, WRTCLK and RDCLK low 7 ns
tw(DS) Pulse duration, DS high or low 15 ns
tsu(D) Setup time, D0O—-D17 before WRTCLK1 5 ns
tsu(EN) iﬁéuh[jlﬂr;f,blzgr(;:DBCRI'_I'I,(\:VRTENL WRTEN2, and WRTENS3 before WRTCLK1; RDEN, MUXO, 5 ns
tsu(RS) Setup time, RST low before WRTCLKt or RDCLK+ T 7 ns
tsu(RS2) Setup time, RST high before first data write 20 ns
tsu(R-DS) Setup time, R/W before DS 8 ns
tsu(DR-DS)  Setup time, DWRDY before DS 8 ns
tsu(P) Setup time, PO—P7 before DS 8 ns
th(D) Hold time, DO—-D17 after WRTCLK1 0 ns
th(EN) acl)ch)i(:tLinaﬁ;é:SR%%&BTRT, WRTEN1, WRTEN2, and WRTEN3 after WRTCLK1; RDEN, MUXO0, and 0 ns
th(RS) Hold time, RST low after WRTCLKt or RDCLK+ T 7 ns
th(R-DS) Hold time, R/W after DS 1 ns
th(P) Hold time, PO—P7 after DS 1 ns

T Requirement to count the clock edge as one of at least four needed to reset a FIFO

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature, C | = 30 pF (see Figures 20 and 21)

PARAMETER MIN  MAX | UNIT
ta Access time, RDCLKt to Q0 —Q17 11 ns
tpd(R-CR) Propagation delay time, RDCLK1 to CR1, CR2, or CR3 10 ns
tpd(R-0S) Propagation delay time, RDCLK1t to OSOC 10 ns
tpd(W-AE) Propagation delay time, WRTCLK1 to ALER 10 ns
tpd(W-PF) Propagation delay time, WRTCLK1 to PF1, PF2, or PF3 10 ns
tpd(W-FF) Propagation delay time, WRTCLK1 to FF1, FF2, or FF3 10 ns
tod(W-WR)  Propagation delay time, WRTCLK+ to DWRDY 10 ns
thd(DS-P) Propagation delay time, DSt to PO—P7 20 ns
ten(Q) Enable time, OE to Q0—Q17 active 1 ns
tdis(Q) Disable time, OE to Q0—Q17 at high impedance 9 ns
ten(P) Enable time, POE and R/W to PO—P7 active 1 ns
tdis(P) Disable time, POE and R/W to PO—P7 at high impedance 9 ns

{’f TeEXAS
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PARAMETER MEASUREMENT INFORMATION

——————— 3V
From Output Input 7 15V
Under Test } ‘ ov
t t —»t
RL =500 Q CL =50 pF bl pd_’: i 1 v
T Output 7|£ 15V
= = ov
LOAD CIRCUIT TOTEM-POLE OUTPUTS

Figure 20. Standard CMOS Outputs

—————— 3V
\% Input 15V 15V
L —/ (R

|
R =R1=R2 |
|

7

S1

From Output

R1 | |
=35V
Test \ ‘ ‘ ‘
Under Test Point Output | 15V __{
—a — VoL
CL R2 .

| . _ . VoH
Output 15V 03V
=0V
LOAD CIRCUIT
VOLTAGE WAVEFORMS
PARAMETER | R1,R2 | ¢t s1
t Open
ten 2 s00q | 50pF P
tpzL Closed
t Open
tgis 2% s000 | 50pF P
tpLz Closed
thd 500 Q 50 pF Open

T Includes probe and test-fixture capacitance

Figure 21. 3-State Outputs
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated
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