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FEATURES

Choose from among the following memory organizations:

IDT72755248 - 8,192 words, 40-bits/word maximum, 4 Sequential

Queues total

IDT72T55258 - 16,384 words, 40-bits/word maximum, 4 Sequential

Queues total

IDT72755268 - 32,768 words, 40-bits/word maximum, 4 Sequential

Queues total

User Selectable Mux / Demux / Broadcast Write Modes

Mux Mode offers 4:1 architecture

- Five discrete clock domains, four write clocks and one read clock

- Four separate write ports, writes data to four independent Queues

- One single read port, capable of reading from any four Queues

- Selectable single or double data rate (SDR/DDR) on read and write
ports

- 10-hit wide write ports in single data rate, doubles internally in double
data rate

- 40-bit wide read port, doubles internally in double data rate,
selectable between the four independent Queues

- Bus Matching on the Read Port x10/x20/x40 (SDR/DDR)

- Fully independent status flags for every Queue

- Composite Empty/Output Ready Flag monitors currently selected
Queue

- Dedicated partial reset for every Queue

Demux Mode offers 1:4 architecture

- Five discrete clock domains, one write clock and four read clocks

- Four separate read ports, read data from four independent Queues

- One single write port, capable of writing to any four Queues

- Selectable single or double data rate on read and write ports

- 10-bit wide read ports in single data rate, doubles internally in double
datarate

- 40-bit wide write port, doubles internally in double data rate,
selectable between the four independent Queues

- Bus Matching on the Write Port x10/x20/x40 (SDR/DDR)

- Fully independent status flags for every Queue

- Composite Full/input Ready Flag monitors currently selected Queue

- Dedicated partial reset for every Queue

Broadcast Write Mode offers, 1:4 architecture (with simultaneous

writes to all Queues)

- Five discrete clock domains, one write clock and four read clocks

- Four separate read ports, read data from four independent Queues

- One single write port, writes to all four independent Queues
simultaneously

- 10-bit wide read ports in single data rate, doubles internally in double
data rate

- 40-bit wide write port, doubles internally in double data rate

- Selectable single or double data rate on read and write ports

- Bus-Matching on the write port x10/x20/x40 (SDR/DDR)

FUNCTIONAL BLOCKDIAGRAMS

Mux Mode
WCLKO ——Pp» —
WENO ——p» £ [&— Rowko
Queue 0  WCS0 —P» 8,192 x 40 5 < —Sggg
Dataln  D[9:0] "=yt 16,384 x40 —> S
[9:01 =g 32,768 x 40 T <¢—— OFo
WCLK1 —P» Queue 0 O |~ 0S[1:0]
WEN1 ——P» o 2
Queue 1 WCS1 —P»| 8,192 x 40
Data In D[19:10] ==éemmti~ 16,384 x40 -
32,768 x 40 x10,x20,x40
WCLK2 ——P» Queue 1 Data Out
WEN2 —P»|
Queue 2 WCS2 ——P» 8,192 x 40 Q[39:0]
DataIn D[29:20] =il 16,384 x40
10 32,768 x 40
WCLK3 ——» Queue 2
WEN3 ——P»|
Queue 3 WCS3 —P» 8,192 x 40
Dataln D[39:30] =it 16,384 x40 _>
[ 1770 32,768 x 40
——p» EF0/ORO
FFOTRO <— Queues o [— PAEO
__PAF0O 4—— 0 £ 5 —» EF1/OR1
FrURI 4—|& S at—» pAEr
__PAFt 4o F o g [ EF2/0R2
FF2/IR2 @—| ¢ 4 S 2 —9 PAE2
_PAF2 4—T o @ & —» EF30R3
FF3/Rs €— = = L —» PAE3
PAF3 <— —> CEF/COR
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with
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Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4

FEATURES (CONTINUED)

- Fully independent status flags for every Queue

- Composite Full/input Ready Flag monitors currently selected Queue

- Dedicated partial reset for every Queue
o Up to 200MHz operating frequency or 8Gbps throughput in SDR mode
o Up to 100MHz operating frequency or 8Gbps throughput in DDR mode
User selectable Single Data Rate (SDR) or Double Data Rate
(DDR) modes on both the write port(s) and read port(s)
All'/O are LVTTL/ HSTL/ eHSTL user selectable
3.3V tolerant inputs in LVTTL mode
ERCLK and EREN Echo outputs on all read ports
Write Chip Select WCS input for each write port
Read Chip Select RCS input for each read port
User Selectable IDT Standard mode (using EF and FF flags) or
FWFT mode (using IR and OR flags)

TEMPERATURERANGES

o Composite Full/ Input Ready Flag in Demux and Broadcast
mode

o Composite Empty/ Output Ready flag in Mux mode

Independent Programmable Almost Empty and Almost Full flags

per Queue

Dedicated Serial Port for flag programming

Dedicated Partial Reset for each individual Queue

Power Down pin minimizes power consumption

2.5V Supply Voltage

Available in a 324-pin Plastic Ball Grid Array (PBGA)

19mm x 19mm, 1mm Pitch

e |EEE 1149.1 compliant JTAG port provides boundary scan
function, or flag programming

o Low Power, High Performance CMOS technology

o Industrial temperature range (-40°C to +85°C)

FUNCTIONAL BLOCKDIAGRAMS (CONTINUED)

Demux Mode

= —— RCLKO
WCLKO —P| = —— RENO
WENO —P>| @ —— RCS0
Wcso —P| O 8,192 x 40 —— OFo Queue 0
2 = 16,384 x40 = D=t Q[9:0]  Data Out
—
IS[1:0] ﬁ;» 5 32,768 x 40
- Queue 0 l—— RCLK1
d—— REN1
—— RCSH
8,192 x 40 ¢—— OE1 Queue 1
i 16,384 x40 - i~ 0[19:10] Data Out
32,768 x 40
D[39:0] Queue 1 —— RCLK2
Data In —— REN2
x10,x20,x40 <—— RCS2
8,192 x 40 \ —— OE2 Queue 2
o 16,384 x40 = e 0[29:20] Data Out
32,768 x 40 /
Queue 2 —— RCLK3
—— REN3
—— RCS3 a 3
8,192 x 40 <§¢—— OE3 ueue
= 16,384 x40 —>>—10h>0[39:301 Data Out
32,768 x 40
FFo/ TRo <@ Queue 3 ——P» EF0/ ORO
PAFO €— T @[ PAE0 _
FF1/TR1 €4—| 8 = £ 5 —» EF1/OR1
PAFI €— o = & &—» PAE
FFo/IR2 —| ' ® o 3 [ EF20OR2
PAF2 4— 5 & s o |—» PAE2
FF3/IR3 €5 = @ & —P EF3/OR3
PAF3 @—| @ L |—Pp PAE3
CFF/ CIR -@—
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FUNCTIONAL BLOCKDIAGRAMS (CONTINUED)

Broadcast Mode

<—— RCLKO
—— RENO
<—— RCS0
8,192 x 40 ¢—— OFo Queue 0
s 16,384 x40 — > [9:0 Data Out
WCLKO — B = 32,768 x 40 10 [9:0]
WENO — P> g Queue 0 g RCLK1
R Y —— RENT
WCS0 — P> S @§—— RCST
) 8,192 x 40 ¢—— OFE1 Queue 1
16,384 x40 —P> 4= Q[19:10] Data Out
32,768 x 40
Queue 1 —— RCLK2
D[39:0] €—— REN2
Data In —— RCS2
x10,x20,x40 8,192 x 40 <¢—— OE2 Queue 2
16,384 x40 = i 0[20:20] Data Out
32,768 x 40
Queue 2 §—— RCLK3
<¢—— REN3
N\ 4_4— o83 Q 3
8,192 x 40 OE3 ueue
16,384 x40 : Data Out
32,768 x 40 —> / 710 >°[39 30]
FEo/ THo < Queue 3 ——» EF0/ ORO
PAFO €— T o [ PAEO__
FF1I/IR1 €4—8 = £ 5 —» EF1/0R1
|8 % S B> e
Fro/ R €—{ 2 ® 5 8 [—» EF2/0R2
PAF2 4—|5 & S o » PAR2__
FF3/IRs 4— &5 & @ & —» EF3/OR3
> s L —p PAE3
CFF/ CIR @——
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with

COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4

DESCRIPTION

The IDT72T55248/72T755258/72T55268 QuadMux flow-control devices
areideal formany applications where data stream convergence and parallel
buffering of multiple data paths are required. These applications may include
communication and networking systems such as terabit routers, quality of
service (QOS) and packet prioritization routing systems, data bandwidth
aggregation, data acquisition systems, WCDMA baseband systems, and
medical equipments. The QuadMux replaces traditional methods of muxing
multiple data paths at different datarates, in essence reducing external glue
logic. The QuadMux offers three modes of operation, Mux, Demux and
Broadcast. Regardless of the mode of operation there are four internal
Sequential Queues built using IDT FIFO technology and five discrete clock
domains. Allfour Queues have the same density, and the read and write ports
can operate independently in Single Data Rate (SDR) or Double Data Rate
(DDR). See Figure 1, QuadMux Block Diagram or an outline of the functional
blocks withinthe device.

The QuadMux device offersamaximumthroughput of 8Ghps, with selectable
SDR or DDR data transfer modes for the inputs and outputs. In SDR mode,
theinputclock can operate upto 200MHz. Datawill transition/latch onthe rising
edge of the clock. In DDR mode, the input clock can operate up to 100 MHz,
with datatransitioning/latched on bothrising and falling edges of the clock. The
advantage of DDRisthatit can achieve the same throughput as SDR with only
half the number of bits, assuming the frequency is constant. For example, a
4Gbpsthroughputin SDRis 100MHz x 40 bits. In DDR mode, itis 100MHz x
20 bits, because two bits transition per clock cycle.

In Mux mode operation a4:1 architecture is setup, (fourinput ports to one
output port). Here there are four internal Sequential Queues each with a
dedicated write port. Data can be written into each ofthe dedicated write ports
totallyindependentof any other port, each porthasits ownwrite clockinputand
controlenables. Thereisasingle read portthat can access any one of the four
Queues. Datais read out of a specific Queue based on the address present
onthe output select pins. Only one Queue can be selected and read from at
atime. Allinputports are 10 bits wide and the output porthas a selectable Bus
Matching x10, x20 or x40 bus widths. A full set of flag outputs per Queue are
available in this mode providing the user with continuous status of each
individual Queue levels.

InDemux mode operationa 1:4 architecture is setup, (one input port to four
outputports). Here there s a single write portthat can write datainto any one
of four internal Queues. Data is written into a specific Queue based on the
address presentontheinputselect pins. Only one Queue canbe selected and
written into at atime. There are four dedicated read ports, one port for each

Downloaded from Elcodis.com electronic components distributor
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Queue. Data can be read out of the four Queues through the read port totally
independentofany other port. Each porthasiits own read clockinputand control
enables. Theinput porthas aselectable Bus Matching x10, x20 or x40 bus width
and all the output ports are 10-bits. A full set of flag outputs per Queue are
availableinthis mode providing the userwith continuous status of each individual
Queuelevels.

Inthe Broadcast Write mode the architecture is similartothe Demux mode,
1:4 (one input port to four output ports). However, there is no Queue select
operationin Broadcastmode. Instead data writteninto the write portis written
toallfourinternal Queues simultaneously. Again there are four independent
read ports, one port per Queue. In Broadcast mode write operations to all
Queues will be prevented when any one or more of the four Queues are full
orbeing partially reset. Afull setof flag outputsis available in this mode providing
the userwith continuous status of eachindividual Queue levels.

As is typical with most IDT Queues, two types of data timing modes are
available, IDT Standard mode and First Word Fall Through (FWFT) mode. This
affectsthe device’s operationandalsothe flag outputs. The device provides four
flagoutputs, for eachinternal Queue. The device also provides composite flags
thatrepresentthe fulland empty status ofthe currently selected Queue.

Allread ports provide the user with a dedicated Echo Read Enable, EREN
and an Echo Read Clock, ERCLK output. These outputs aid in high-speed
applications where synchronization of the input clock and data of a receiving
deviceis critical. Otherwise knownas “Source Synchronous clocking”the echo
outputs provide tighter synchronization of the data transmitted fromthe Queue
tothe read clockinterfacing the Queue outputs.

A master reset input is provided and all setup and configuration pins are
latched with respect to a Master Reset. A Partial Reset is provided for each
internal Queue. When a Partial Resetis performed on a Queue the read and
write pointers ofthat Queue only are resetto the firstmemory location. The flag
offsetvalues, timingmodes, and initial configurations are retained.

The QuadMux device has the capability of operating its 1/Os at either 2.5V
LVTTL, 1.5V HSTL or 1.8V eHSTL levels. A Voltage Reference, VREF input
isprovidedforHSTL and eHSTL interfaces. The type of /O is selected by the
IOSEL pin. There are certaininputs thatare CMOS based and must be tied to
eitherVcc or GND. The core supply voltage of the device, Vccisalways 2.5V,
howeverthe output pinshave aseparate supply, VDDQwhichcanbe 2.5V, 1.8V
or1.5V. The device also offers significant power savings, achieved through the
use of the Power Down input, PD in HSTL/eHSTL mode.

AJTAG testportis provided onthe QuadMux device. The Boundary Scan
isfully compliantwith IEEE 1149.1 Standard Test Access Portand Boundary
ScanArchitecture. The JTAG port canalso be usedto programthe flag offsets.
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D[39:0] (x10, x20, x40)

\ Input Mux A_ IW[1:0]

TEMPERATURERANGES

WDDR —p» l«¢—— WDDR
JE— | - JE—
WENo —| Write Control g < Write Control [«—— WEN2
WCSo —p» Logic Logic [—— WCS2
WCLKO —p»] l—— WCLK2
RAM RAM
RDDR —b ARRAY 0 ARRAY 2| o €— RODR
RENo —p»{ Read Control > 8.192 x 40 8,192 X 40 Read Control «¢—— REN2
RCS0 —P> Logic 16,384 x 40 16,384 x 40 Logic l¢—— RCS2
RCLKO —P> 32,768 x 40 32,768 x 40 ¢—— RCLK2
PAFO €— ¢—— PAF2
FFo/Ro ¢—— Status Flag Status Flag |«—— FF2/R2
PAE0 «—  Logic 80 Logic  |q— PAE2
EFO/OR0 €— —— EF2/0OR2
WDDR —p» g P | ¢—— WDDR
WEN1 —» Write Control | Ram RAM | Write Control |«¢—— WEN3
wcst —p|  Logic ARRAY 1 ARRAY 3 Logic  (4— WCS3
WCLK1 —p] l—— WCLK3
8,192 x 40 8,192 x 40
16,384 x 40 16,384 x 40
RDDR —P»| - 32,768 x 40 32,768 x 40 l«¢—— RDDR
REN1 —| Read Control - Read Control |«¢—— REN3
RCS1 > Logic Logic ¢—— RCS3
RCLK1 ——P» 4 l—— RCLK3
PAF1 <€4— P! Composite | ¢—— PAF3
FF1/R1 <¢—— Status Flag | Flags Status Flag |«—— FF3/R3
PAE1 €—] Logic ~ | Logic €« FAES
EF1/OR1 <€— * ¢ EFa/0Rs
\/
Reset ==, e
SCLK —p»] - CEF/ CFF/ Output Mux /«g¢———— OW[1:0
SWEN —p> Logic | TOR CR ol <+ TCK
SREN — programmable JTAG Control |€— I:*/;T
FWFSTIZ/% 4__' Flag Control T }4 (Boundary Scan) 4_4_ e
FSEL,[_JF:;\),], _L MRS PRS0/1/2/3 — TDO
RCS0/1/2/3 ——BN\_/4—~— OE0/1/2/3
6157 drw04
Q[39:0] (x10, x20, x40)
NOTES:

1. This block diagram only shows the architecture for Queue 0. There are a total of four Queues inside this device all with the identical architecture.
2. *Denotes dedicated signal for each internal Queue inside the device.

Figure 1. QuadMux Block Diagram
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with

COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES
PIN DESCRIPTIONS
Symbol & Name I/OTYPE Description
Pin No.
CEF/COR CompositeEmpty/  |HSTL-LVTTL | IfMux mode is selected this flag will represent the exact status of the current Queue being read
(ue) Composite Output OUTPUT® | withoutthe user having to observe the empty flag corresponding to the current Queue.
Ready Flag If Demux or Broadcast mode is selected this outputis not used and can be left floating.
CFF/CIR Composite Full/ HSTL-LVTTL | IfMuxmodeis selected this outputis notused and can be left floating.
(Te) Composite Input OUTPUT®@ | If Demux mode is selected this flag will represent the exact status of the current Queue being written
Ready flag without the user having to observe the full flag corresponding to the current Queue.
If Broadcast mode is selected this flag goes active when any one of the four Queues goes full and
inactive when all four Queues are not full.

D[39:0] DatalnputBus HSTL-LVTTL | These are the datainputs for the device. Datais written into the part using the respective write port

(See Pin No. INPUT clock(s)and enable(s). If Demux or Broadcastmodeis selected thisis asingle datainputbus providing

table for details) Bus-Matching of x10, x20 or x40 bits. If Mux mode is selected these inputs become four separate
bussestothe four separate Queues. D[9:0]is Queue[0], D[19:10]is Queue[1], D[29:20]is Queue|[2],
D[39:30] is Queue[3]. Any unused inputs should be tied to GND. Note the inputs are 3.3V tolerant
inLVTTL mode.

EF0/1/2/3/- Empty Flags0/1/2/3 |HSTL-LVTTL [ Thisis the Empty Flag (Standard IDT mode) or Output Ready Flag (FWFT mode) corresponding

ORO0/1/2/3 or Output Ready OUTPUT® | to each ofthe four Queues on the read port. EF indicates whether or not the Queue is empty.

(See PinNo. |Flags0/1/2/3 ORindicateswhetheror notthere is valid data available atthe outputs. These flags always represent

table for details) the status of the corresponding Queue at alltimes in every mode.

ERCLKO EchoRead Clock 0 [HSTL-LVTTL | IfMux mode is selected thisis the only echo clock output available for the read port.

(R18) OUTPUT®@ | If Demux or Broadcast mode is selected thisis the echo read clock output for Queue 0.

Echo read clock always follows RCLKO with an associated delay.

ERCLK1/2/3 |EchoReadClock [HSTL-LVTTL | IfMuxmodeisselectedthese clock outputs are inactive and can be leftfloating.

(ERCLK1-T18 |1/2/3 OUTPUT® | IfDemuxorBroadcastmode is selected these are the echo read clock outputs for Queues 1, 2, and

ERCLK2-U18 3respectively.

ERCLK3-V18) ERCLK1, ERCLK2 and ERCLK3 always follow RCLK1, RCLK2 and RCLK3 respectively.

ERENO Echo Read Enable O|HSTL-LVTTL | If Mux mode is selected this is the echo read enable output for the read port.

(J17) OUTPUT®@ | If Demux or Broadcast mode is selected this is the echo read enable input for Queue 0.
EchoRead Enableis synchronoustothe RCLK inputandis active when aread operation has occurred
and a new word has been placed onto the data output bus.

EREN1/2/3 EchoReadEnable [HSTL-LVTTL | IfMuxmodeisselectedthese outputsare inactive and can be leftfloating.

(EREN1-J16 |1/2/3 OUTPUT®@ | IfDemuxorBroadcastmodeis selected these are the echoread enable outputs for Queues 1, 2 and

EREN2-K16 3respectively.

EREN3-K17) EchoRead Enableis synchronoustothe RCLK inputandis active whenaread operation has occurred
and a new word has been placed onto the data output bus.

FFO/1/2/3- Full Flags 0/1/2/3 or |HSTL-LVTTL | This is the Full Flag (Standard IDT mode) or Input Ready Flag (FWFT mode) corresponding to

IR0/1/2/3 Input Ready Flags | OUTPUT® [ each of the four Queues on the write port. FF indicates whether or not the Queue is full.

(See Pintable) |0/1/2/3 IRindicates whether or not there is valid space for writing data onto the Queue.

FSEL [1:0] Flag Select HSTL-LVTTL | During master reset, the FSEL pins are used to select one of four default PAE and PAF offsets.

(FSEL1-C5 INPUT Allfourinternal Queues are programmed to the same PAE/PAF offset value. Values are: 00=7;

FSEL0-B6) 01=63;10=127;11=1023

FWFT/SI FirstWord Fall HSTL-LVTTL | During master reset, FWFT is HIGH then the First Word Fall Through mode is selected. If FWFT

(B16) Through/ Serial INPUT isLOWthe IDT Standard mode is selected. After master reset this pinis used for the serial data

Input inputforthe programming of the PAE and PAF flags offsetregisters.

IOSEL /0 Select CMOS® | Thisinput determines whether the inputs will operate in LVTTL or HSTL/eHSTL mode. If IOSEL

(D5) INPUT pinisHIGH, then allinputs and outputs that are designated "LVTTL or HSTL" in this section will be
setto HSTL. If IOSEL is LOW then LVTTL s selected. This signal must be tied to either Vcc or
GND for proper operation.

IS[1:0] Input Select HSTL-LVTTL | If Mux or Broadcast mode is selected these inputs are not used and should be tied to GND.

(Is1-v1 INPUT If Demux mode is selected these inputs select one of the four Queues to be written into on the write

1S0-V2) port. The address on the input select pins is setup with respect to the rising edge of WCLKO.
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with

COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4

PINDESCRIPTIONS (CONTINUED)

TEMPERATURERANGES

Symbol & Name I/IOTYPE Description
Pin No.

IWI[1:0] InputWidth CMOSW® In Demux or Broadcast, these pins are used during master reset to select the input bus size for the

(Iw1-C12 INPUT device. Thevaluesare: 00=x10; 01=x20; 10=x40. 11=Restricted. In Mux mode these pins must

IWO0-C8) betied to GND.

MDI[1:0] Mode Pin CMOS® | Thismode selection pin used during Master Resetto selectthe mode of the Queue. The values are:

(MD1-B5 INPUT 00 =Demux; 10 = Mux; 01 = Broadcast Write; 11 = Restricted.

MDO-B4)

MRS Master Reset HSTL-LVTTL| Thisinputprovidesafull device reset. All set-up pins are sampled based on amaster reset operation.

(A5) INPUT Read and write pointers will be reset to the first location memory. All flag offsets are cleared and
resetto defaultvalues determined by FSEL[1:0].

OE0 OutputEnable 0 HSTL-LVTTL| IfMuxmodeisselected thisisthe Output Enable forthe read port. All data output pins will be placed

(A13) INPUT into High Impedance ifthis pinis HIGH.
If Demux or Broadcast mode is selected thisis the output enable pin for Queue 0. All data output
pins of Queue 0 will be placed into High Impedance if this pinis HIGH. This inputis asynchronous.

OE1-(A14) OutputEnable 1/2/3 | HSTL-LVTTL| If Mux mode is selected these inputs are ignored and can be tied HIGH.

OE2-(A15) INPUT If Demux or Broadcast mode is selected these are the output enable pins Queues 1,2 and 3

OE3-(A16) respectively. All data outputs on Queue 1, Queue 2 and Queue 3 will be in High-Impedance if the
respective output enable pinis High. These inputs are asynchronous.

0S[1:0] OutputSelect HSTL-LVTTL| IfMuxmodeis selected these inputs selectone ofthe four Queuesto be read from onthe read port.

(0S1-v11 INPUT The address on the output select pinsis setup with respect to the rising edge of RCLKO.

0S0-T12) If Demux or Broadcast mode is selected these inputs are not used and should be tied to GND.

OW[1:0] OutputWidth HSTL-LVTTL| IfMuxmodeisselected, this pinis used during master reset to select the output word width bus

(Ow1-B8 INPUT size for the device. The values are: 00 = x10; 01 = x20; 10 = x40; 11 = Restricted.

OWO0-C6) If Demux or Broadcast mode is selected the output word width will be x10. These pins are notused
and must be tied to GND.

PAEOQ-(V3) Programmable HSTL-LVTTL| Thisisthe programmable almostempty flag that can be used to pre-indicate the empty boundary

PAE1-(V5) AlmostEmptyFlag [ OUTPUT®@ | ofeach Queue. The PAE flags can be setto one of four default offsets determined by the state of

PAE2-(V7) 0/1/2/3 FSELOand FSEL1 during master reset. The PAE offset values can also be written and read from

PAE3-(U10) serially by either the JTAG port or the serial programming pins (SCLK, FWFT/SI, SDO, SWEN,
SREN). Thisflag can operate in synchronous or asynchronous mode depending on the state ofthe
PFM pin during master reset.

PAFO0-(U4) Programmable HSTL-LVTTL| Thisisthe programmable almost full flag that can be used to pre-indicate the full boundary of each

PAF1-(T5) Almost Full Flag OUTPUT® | Queue. The PAF flags can be setto one of four default offsets determined by the state of FSELO and

PAF2-(T7) 017213 FSEL1 during master reset. The PAF offset values can also be written and read from serially by

PAF3-(T11) either the JTAG port or the serial programming pins (SCLK, FWFT/SI, SDO, SWEN, SREN). This
flag can operate in synchronous or asynchronous mode depending on the state of the PFM pin
during masterreset.

PD Power Down HSTL-LVTTL| Thisinput provides considerable power saving in HSTL/eHSTL mode. If this piniis low, the input

(B12) INPUT leveltranslators for all the datainput pins, clocks and non-essential control pins are turned off.
When PDis brought high, power-up sequence timing will have to be followed to before the inputs
willbe recognized. Itis essential that the user respect these conditions when powering down the
partand powering up the part, soas to not produce runt pulses or glitches on the clocksifthe clocks
are free running. PD does not provide any power consumption savings when the inputs are
configured for LVTTL

PFM ProgrammableFlag | CMOS® During master reset, a HIGH on PFM selects synchronous PAE/PAF flag timing, a Low during

(D4) Mode INPUT | masterresetselectsasynchronous PAE/PAF flag timing. This pin controls all PAE/PAF flag outputs.

PRSO0-(A6) Partial Reset HSTL-LVTTL| Thesearethe partialresetinputs for eachinternal Queue. Theread, write, flag pointers, and output

PRS1-(A7) 0/1/2/3 registerswill all be setto zerowhen partial resetis activated. During partial reset, the existing mode

PRS2-(A8) (IDT or FWFT), input/output bus width and rate mode, and the programmable flag settings are all

PRS3-(A12) retained.
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with

COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4

PINDESCRIPTIONS (CONTINUED)

TEMPERATURERANGES

Symbol & Name I/OTYPE Description
Pin No.

Q[39:0] DataOutput Bus HSTL-LVTTL | These are the data outputs for the device. Data s read from the part using the respective read

See Pin No. OUTPUT® | portclock(s) and enable(s). If Mux mode is selected this is a single data output bus providing Bus-

table for details) Matching ofx10, x20 or x40 bits. If Demux or Broadcast mode is selected these outputs become four
separate busses fromthe four separate Queues. Q[9:0]is Queue[0], Q[19:10]is Queue[1], Q[29:20]
is Queue[2], Q[39:30]is Queue[3]. Any unused outputs should be left floating. Note, that the outputs
are NOT 3.3V tolerant.

RCLKO Read Clock 0 HSTL-LVTTL | If Mux mode is selected this is the clock input for the read port. All read port operations will be

(vVi7) INPUT synchronousto this clockinput.
IfDemux or Broadcastmodeis selected thisisthe read clockinput for Queue 0. Allread port operations
on Queue 0 will be synchronous to this clock input.

RCLK1-(V16) | ReadClock1/2/3  [HSTL-LVTTL| If Mux mode is selected these clock inputs are ignored and if unused can be tied to GND.

RCLK2-(V15) INPUT If Demux or Broadcast mode is selected these are the read clock inputs for Queues 1, 2, and 3

RCLK3-(V14) respectively. Allread port operations on Queue 1, Queue 2 and Queue 3will be synchronousto clock
inputs RCLK1, RCLK2 and RCLK3 respectively.

RCSO Read Chip Select0 |HSTL-LVTTL | IfMuxmodeisselectedthisisthe read chip selectinputforthe read port. Allread operations will occur

(U13) INPUT synchronous to the RCLKO input provided that RENO and RCS0 are LOW.
IfDemuxorBroadcastmodeis selected thisisthe read chip selectinputfor Queue 0. Allread operations
on Queue 0 will occur synchronous to the RCLKO input provided that RENO and RCS0 are LOW.

RCS1-(T13) [ReadChipSelect |HSTL-LVTTL | If Mux mode s selected these inputs are ignored and can be tied HIGH.

RCS2-(V12) |[1/2/3 INPUT If Demux or Broadcast mode is selected these are the read chip selectinputs for Queues 1, 2 and

RCS3-(U12) 3respectively. Allread operations on Queue 1, Queue 2 and Queue 3will occur synchronousto the
RCLKZY, 2 and 3 input respectively, provided that the corresponding read enable and read chip
selectinputsare LOW.

RDDR Read Port DDR CMOS® During masterreset, this pin selectsthe output portto operate in DDR or SDR format. fRDDRisHIGH,

(B7) INPUT thenawordisread ontherising and falling edge of the appropriate RCLKO, 1, 2and 3input. fRDDR
is LOW, then a word is read only on the rising edge of the appropriate RCLKO, 1, 2 and 3 inputs.

RENO Read Enable 0 HSTL-LVTTL | IfMuxmode is selected thisis the read enable input for the read port. All read operations will occur

(U15) INPUT synchronous to the RCLKO clock input provided that RENO and RCS0 are LOW.
If Demux or Broadcast mode is selected this isthe read enable inputfor Queue 0. Allread operations
on Queue 0 will occur synchronous to the RCLKO input provided that RENO and RCS0 are LOW.

REN1-(U14) |ReadEnable 1/2/3 |HSTL-LVTTL | If Mux mode s selected these inputs are ignored and can be tied HIGH.

REN2-(T14) INPUT If Demux or Broadcast mode is selected these are the read enable inputs for Queues 1,2 and 3

REN3-(V13) respectively. Allread operations on Queue 1, Queue 2 and Queue 3will occur synchronous to the
RCLKO, 1, 2 and 3inputs respectively, provided that the corresponding read enable and read chip
selectinputsare LOW.

SCLK Serial Clock HSTL-LVTTL | Serial clock for writing and reading the PAE and PAF offsetregisters. On the rising edge of each

(B14) INPUT SCLK,whenSWEN s LOW, one bitof datais shifted from the FWFT/SI pininto the PAE and PAF offset
registers. Onthe rising edge of each SCLK, when SREN is LOW, one bitof datais shifted out of the
PAE and PAF offset registers. The reading of the PAE and PAF offsetregisters are non-destructive.
Ifprogramming of the PAE/PAF offsetregistersis done viathe JTAG port, thisinput mustbe tied to Vicc.

SDO Serial Data Output LVTTL This outputis usedtoread data fromthe programmable flag offset registers. Itis usedin conjunction

(C17) OUTPUT® | withthe SREN and SCLK signals.

SREN Serial Read Enable |HSTL-LVTTL | When SREN is brought LOW before the rising edge of SCLK, the contents of the PAE and PAF

(B15) INPUT offsetregisters are copied to a serial shift register. While SREN is maintained LOW, on eachrising
edge of SCLK, one bit of datais shifted out of this serial shift register through the SDO output pin.
Ifprogramming of the PAE/PAF offsetregistersis done viathe JTAG port, thisinputmust be tied to VVcc.

SWEN Serial WriteEnable |HSTL-LVTTL | On eachrising edge of SCLK when SWEN is LOW, data from the FWFT/SI pin is serially loaded

(C16) INPUT | intothe PAE and PAF registers. If programming of the PAE/PAF offset registers is done via the
JTAG port, thisinput must be tied to Vcc. On each clock, datais shifted into and through the actual
PAE and PAF registers, so the value of the registers is changed on each clock
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with

COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4

TEMPERATURERANGES

PINDESCRIPTIONS (CONTINUED)

Symbol & Name I/IOTYPE Description
Pin No.
TCK® JTAG Clock HSTL-LVTTL | Clockinputfor JTAG function. One of four terminals required by IEEE Standard 1149.1-1990. Test
(C13) INPUT operations of the device are synchronous to TCK. Data from TMS and TDI are sampled on the
rising edge of TCK and output TDO change onthe falling edge of TCK. Ifthe JTAG functionis notused
this signal needs to be tied to GND.
TDI® JTAG TestData HSTL-LVTTL | One of four terminals required by IEEE Standard 1149.1-1990. During the JTAG boundary scan
(B13) Input INPUT operation, test data is serially loaded via the TDI on the rising edge of TCK to either the Instruction
Register, ID Register, Bypass Register or Boundary Scan chain. Aninternal pull-up resistor forces
TDIHIGH fleftunconnected.
TDO® JTAG TestData HSTL-LVTTL | One of four terminals required by IEEE Standard 1149.1-1990. During the JTAG boundary scan
(B17) Output OUTPUT | operation, testdatais scannedtothe TDO outputonthe falling edge of TCK from either the Instruction
Register, ID Register, Bypass Register and Boundary Scan chain. This output is highimpedance
exceptwhen shifting, while in SHIFT-DR and SHIFT-IR controller states.
TMS® JTAGMode Select |HSTL-LVTTL | TMSisaserialinputpin. One of four terminalsrequired by IEEE Standard 1149.1-1990. TMS directs
(C14) INPUT the device through its TAP controller states sampled on the rising edge of TCK. Aninternal pull-up
resistor forces TMS HIGH f left unconnected.
TRST® JTAG Reset HSTL-LVTTL | TRSTisanasynchronousresetpinforthe JTAG controller. The JTAG TAP controlleris automatically
(C15) INPUT resetupon power-up. Ifthe TAP controlleris not properly reset then the Queue outputs will always
beinhigh-impedance. Ifthe JTAG functionis used butthe user does notwanttouse TRST, then TRST
can be tied with MRS to ensure proper Queue operation. Ifthe JTAG functionis not used then this
signal needs to be tied to GND. An internal pull-up resistor forces TRST HIGH if left unconnected.
WCLKO Write Clock0 HSTL-LVTTL | IfMux mode s selected this is the clock input for Queue 0. All write port operations to Queue 0 will
(F1) INPUT be synchronousto this clockinput.
IfDemux or Broadcast mode is selected thisis the clockinput for the write port. All write port operations
willbe synchronoustothis clockinput. Sampled onthe rising edge of WCLK andindependent of WDDR.
WCLK1-(G1) |WriteClock1/2/3 HSTL-LVTTL | IfMux mode is selected these are the clock inputs for Queues 1, 2, and 3 respectively. All write
WCLK2-(H1) INPUT portoperations on Queuel, Queue 2 and Queue 3 will be synchronous to clock inputs WCLKZ,
WCLK3-(J1) WCLK2 and WCLK3 respectively.
If Demux or Broadcast mode is selected these clock inputs are ignored and can be tied to GND.
WCS0 Write ChipSelect0 |HSTL-LVTTL | IfMuxmodeis selected thisisthe write chip selectinputfor Queue 0. All write operations on Queue 0
(U1) INPUT | will occur synchronous to the WCLKO input provided that WENO and WCS0 are LOW.
If Demux or Broadcast mode is selected this is the write chip select input for the write port. All write
operations will occur synchronous to the WCLKO input provided that WENO and WCS0 are LOW.
Sampled onthe rising edge of WCLK and independent of WDDR.
WCS1-(U2) | Write ChipSelect HSTL-LVTTL | IfMuxmodeis selected these are the write chip selectinputs for Queues 1,2 and 3respectively. All
WCS2-(U3) [1,2,3 INPUT write operations on Queue 1, Queue 2 and Queue 3will occur synchronous tothe WCLK1, 2and 3
WCS3-(T1) respectively, provided that the corresponding write enable and write chip selectinputs are LOW.
Sampled onthe rising edge of WCLK and independent of WDDR.
If Demux or Broadcast mode is selected these inputs are ignored and can be tied HIGH.
WDDR Write Port DDR CMOSW® During master reset, this pin selects the input portto operate in DDR or SDR format. If WDDRis HIGH,
(CT) INPUT then aword is written on the rising and falling edge of the appropriate WCLKO, 1, 2 and 3 input.
IfWDDR is LOW, then aword is written only on the rising edge of the appropriate WCLKZ1, 1,2 and
3inputs.
WENO Write Enable 0 HSTL-LVTTL | IfMuxmodeis selected thisisthe write enable inputfor Queue 0. Allwrite operations on Queue O will
(T2) INPUT | occursynchronous to the WCLKO input provided that WENO and WCSO0 are LOW.
If Demux or Broadcast mode is selected thisis the write enable input for the write port. All write
operationswill occur synchronous tothe WCLKO clockinput provided that WENO and WCSOare LOW.
WEN1-(T3)  |WriteEnable1/2/3 LVTTL IfMuxmodeis selected these are the write enable inputs for Queues 1, 2 and 3respectively. Allwrite
WEN2-(R1) operationsonQueue 1, Queue 2 and Queue 3will occur synchronous to the WCLK1, 2 and 3inputs
WEN3-(R2) respectively, provided that the corresponding write enable and write chip selectinputs are LOW.

If Demux or Broadcast mode is selected these inputs are ignored and can be tied HIGH.
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with

COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4

TEMPERATURERANGES

PINDESCRIPTIONS (CONTINUED)

Symbol & Name I/OTYPE Description
Pin No.

Vce +2.5V Supply Power These are Vcc core power supply pins and must all be connected to a +2.5V supply rail.

(See Pintable)

\V/DDQ OutputRail Voltage Power This pin should be tied to the desired voltage rail for providing to the output drivers. Nominally 1.5V
(See Pintable) or 1.8V for HSTL, 2.5V for LVTTL.

GND Ground Pin Ground These ground pins are for the core device and must be connected to the GND rail.

(SeePintable)

Vref Reference voltage Analog ThisisaVoltage Reference inputand mustbe connected to avoltage level determinedinthe Voltage

(A4) Recommended DC Operating Conditions section. This provides the reference voltage when using

HSTL classinputs. IfHSTL class inputs are not being used, this pin must be connected to GND.

NOTES:

1. AllCMOS pins should remain unchanged. CMOS format means that the pinis intended to be tied directly to Vcc or GND and these particular pins are not tested for ViH

or VL.

2. Allunused outputs may be left floating.
3. Thesepinsare forthe JTAG port. Please referto pages 36-40, Figure 7-9 for JTAG information.

PIN NUMBER TABLE

Symbol Name I/IOTYPE Pin Number

D[39:0] | DatalnputBus HSTL-LVTTL [ D39-R3, D(38-36)-P(1-3), D(35-33)-N(1-3), D(32-30)-M(1-3), D(29-27)-L(1-3), D(26-24)-K(1-3),

INPUT | D(23,22)-J(3,2), D(21,20)-H(3,2), D(19,18)-G(3,2), D(17,16)-F(3,2), D(15-13)-E(3-1),

D(12-10)-D(3-1), D(9-6)-C(4-1), D(5-3)-B(3-1), D(2-0)-A(3-1)

EF0/1/2/3- | Empty Flags0-3 or HSTL-LVTTL | EFO/OR0-V4, EF1/0R1-U5, EF2/0OR2-U7, EF3/OR3-V10

OR0/1/2/3 | Output Ready Flags 0-3| OUTPUT®

FFO0/1/2/3- | Full Flags0-3 or HSTL-LVTTL | FFOAR0-T4, FF1/iR1-V6, FF2/IR2-T10, FF3/IR3-U11

IR0/1/2/3 | Input Ready Flags 0-3 | OUTPUT®

Q[39:0] | DataOutputBus HSTL-LVTTL | Q(39,38)-U(17,16), Q(37-35)-T(17-15), Q(34,33)-R(17,16), Q(32-30)-P(18-16), Q(29-27)-N(18-16),

OUTPUT® | Q(26-24)-M(18-16), Q(23-21)-L(18-16), 920-K18, Q19-J18, Q(18-16)-H(16-18), Q(15-13)-G(16-18),

Q(12-10)-F(16-18), Q(9-7)-E(16-18), Q(6-4)-D(16-18), Q3-C18, Q2-B18, Q(1-0)-A(18-17)

vee +2.5V Supply Power | A9, B9, C9, D(6,9), E(4-9), F(4,5), G(4,5), H(4,5), J(4,5), K(4,5), L(4,5), M(4,5), N(4,5), P(4-8),
R(4-8), T8, U8, V8

VDDQ O/P Rail Voltage Power | A11, B11, C11, D(11-15), E(11-15), F(14,15), G(14,15), H(14,15), J(14,15), K(14,15), L(14,15),
M(14,15), N(14,15), P(11-15), R(11-15)

GND Ground Pin Ground | A10, B10, C10, D(7,8,10), E10, F(6-13), G(6-13), H(6-13), J(6-13), K(6-13), L(6-13), M(6-13),
N(6-13), P(9,10), R(9,10), T9, U9, V9
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with

COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4

TEMPERATURERANGES

QUADMUX1/0 USAGE SUMMARY

SET-UP, CONFIGURATION & RESET PINS

Regardless of the mode of operation, (Mux, Demux or Broadcast), the
followinginputs mustalways be used. These inputs musthbe set-upwith respect
tomaster resetasthey are latched during master reset.

WDDR -Write Port DDR/SDR selection

RDDR - Read Port DDR/SDR selection

MDJ[1:0]—Mode Selection

OWI1:0]-Outputwidth

IW[1:0]-Input Width

FSEL[1:0]-Flag offsetdefault values

IOSEL -1/0 Level Selection

PFM - Programmable Flag Mode

FWFT/SI-Firstword Fall Through or Standard IDT mode flag timing selection

SERIAL PORT
The following pins are used for writing and reading the Programmable Flag
Offsetsvalues:

SCLK - Serial Clock

SWEN - Serial Write Enable
SREN - Serial Read Enable
FWFT/SI - Serial Data In
SDO - Serial Data Out

MUX MODE
The following inputs/ outputs should be used when Mux mode is selected
by the user:

INPUTS:

WCLKO, WCLK1, WCLK2, WCLK3-Four write port clocks
WENO, WEN1, WEN2, WEN3 — Four write port enables
WCS0, WCS1, WCS2, WCS3 - Four write port chip selects
0S[1:0]-Output Select

RCLKO - Read port clock

RENO - Read port enable

RCS0-Read port chip select

OE0- Read port output enable

OUTPUTS:

ERCLKO - Read port echo read clock

ERENO - Read port echo read enable

EF0/OR0, EF1/0R1, EF2/0R2, EF3/OR3 - Four read port empty/output
readyflags

PAEO, PAE1, PAE2, PAE3-Fourread port programmable almostempty flags
PAFO0, PAF1, PAF2, PAF3—Fourwrite port programmable almost full flags

FFO/IRO, FF1/IR1, FF2/IR2, FF3/IR3~Fourwrite portfull/inputready flags
CEF/COR - Composite empty/output ready flag on read port

DEMUX OR BROADCAST MODE
The following inputs/outputs should be used when Demux or Broadcast
Write mode is selected by the user:

INPUTS:

IS[1:0] - Input Select, Demux mode only, not used in broadcast mode.
WCLKO-Write port clock

WENO - Write portenable

WCS0-Write port chip select

RCLKO, RCLK1, RCLK2, RCLK3 - Four read port clocks

RENO, REN1, REN2, REN3 - Four read port enables

RCS0, RCS1, RCS2, RCS3 -~ Four read port chip selects
EO0, OE1, OE2, OE3 - Four read port output enables

OUTPUTS:

ERCLKO, ERCLK1, ERCLK2, ERCLK3 - Four read port echo read clock
outputs

ERENO, EREN1, EREN2, EREN3-Fourread portechoread enable outputs
EF0/OR0, EF1/0R1, EF2/0R2, EF3/OR3 - Four read port empty/output
readyflags

FFO/IRO, FF1/IR1, FF2/IR2, FF3/IR3~ Four write port full/input ready flags
PAF0, PAF1, PAF2, PAF3 - Four write port programmable almost full flags
PAEO, PAE1, PAE2, PAE3-Fourread port programmable almostempty flags

CFF/CIR - Composite full/ input ready flag on write port

Downloaded from Elcodis.com electronic components distributor

FEBRUARY 01,2009



http://elcodis.com/

IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES
ABSOLUTE MAXIMUM RATINGS CAPACITANCE (1a=+25°C, f= 1.0MHz)
Symbol Rating Com'l & Ind'l Unit Symbol Parameter! Conditions Max. Unit
VITERM Terminal Voltage -0.5t0+3.6@ \Y 23 _ o
with respect to GND CN Input . Vin=0v 10 pF
Capacitance
TsTG Storage Temperature -55t0 +125 °C Coutid Output Vour = OV 10 oF
lout DC Output Current -50t0+50 mA Capacitance
NOTES: NOTES:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause 1. With output deselected, (OE > V).
permanent damage to the device. This is a stress rating only and functional operation 2. Characterized values, not currently tested.
of the device at these or any other conditions above those indicated in the operational 3. CIN for Vref is 20pF.
sections of this specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

2. Compliant with JEDEC JESD8-5. VCC terminal only.

RECOMMENDED DC OPERATING CONDITIONS

Symbol Parameter Min. Typ. Max. Unit
\Vice Supply Voltage 2.375 25 2625 \Y
\/bDQ OutputSupplyVoltage =~ —LVTTL 2.375 25 2625 \Y
—eHSTL 17 18 19 \Y
— HSTL® 14 15 16 V
VREF VoltageReferencelnput  —eHSTL 08 09 1.0 \Y
— HSTL® 0.68 0.75 09 V
GND Supply Voltage 0 0 0 \Y
VIH Input High Voltage —LVTTL 17 — 345 \Y
—eHSTL VREF+0.1 — VbDQ+0.3 Vv
— HSTL® VREF+0.1 — VopQ+0.3 Vv
Vi Input Low Voltage —LVTTL — — 0.7 \Y
—eHSTL VREF-0.3 — VREF-0.1 \
— HSTL® VREF-0.3 — VREF-0.1 \
TA Operating Temperature Commercial 0 — +70 °C
TA Operating Temperature Industrial -40 — +85 °C
NOTES:

1. VREF is only required for HSTL or eHSTL inputs. VREF should be tied LOW for LVTTL operation.
2. Compliant with JEDEC JESD8-6.

15 FEBRUARY 01,2009
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with

COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4

DCELECTRICALCHARACTERISTICS
(Industrial: Vcc = 2.5V £ 0.125V, TA=-40°C to +85°C)

TEMPERATURERANGES

Symbol Parameter Min. Max. Unit
LI InputLeakage Current -10 +10 HA
ILo OutputLeakage Current -10 +10 UA
VoH™ OutputLogic“1"Voltage, loH=-8 mA @LVTTL VppQ-0.4 — \Y
|oH =-8 mA @eHSTL VbbQ-0.4 — Vv
IoH = -8 mA @HSTL \V/bDQ-0.4 — V
VoL Output Logic“0” Voltage, loL=8mA @LVTTL — 04 v
loL=8mA @eHSTL — 04 Vv
loL =8 mA @HSTL — 04 vV
Icc1®29 | Active Vicc Current -LVTTL — 2400 mA
(See Note 8and 9 for test conditions) --eHSTL — 3300 mA
--HSTL — 3300 mA
IDDQW23) Active VopQ Current -LVTTL — 50 mA
(See Note 8 and 9 for test conditions) --eHSTL — K] mA
- HSTL — 0 mA
IsB123 | Standby Vcc Current (Mux mode) —~LVTTL — 1100 mA
(See Note 10and 11 for test conditions) --eHSTL — 1900 mA
--HSTL — 1900 mA
|sB2(:23) Standby VpbQ Current -LVTTL — 40 mA
(SeeNote 10and 11 for test conditions) --eHSTL — K] mA
--HSTL — 0 mA
IPp1%23 | Power Down Vcc Current (Mux mode) ~LVTTL — 150 mA
(See Note 12 and 13 for test conditions) --eHSTL — 306 mA
- HSTL — 306 mA
|pD2(-23) Power Down VbbQ Current -LVTTL — 05 mA
(See Note 12 and 13 for test conditions) --eHSTL — 05 mA
-- HSTL — 0.5 mA
NOTES:
1. Both WCLK and RCLK toggling at 20MHz.
2. Data inputs toggling at 10MHz.
3. Typical ICC1 calculation: for LVTTL /O ICC1 (mA) = 10 x fs, fs = WCLK frequency = RCLK frequency (in MHz)
for HSTL or eHSTL 1/O IcC1 (mA) = 72+ (10 x fS), fs = WCLK frequency = RCLK frequency (in MHz)
4. Typical IDDQ calculation: With Data Outputs in High-Impedance: IDDQ (mA) = 0.78 X fs
With Data Outputs in Low-Impedance: IDDQ (mA) = CL x VDDQ x fS x N /2000
fs = WCLK frequency = RCLK frequency (in MHz), VDDQ = 2.5V for LVTTL; 1.5V for HSTL; 1.8V for eHSTL
tA = 25°C, CL = capacitive load (pF), N = Number of bits switching
5. Total Power consumed: PT = [(VCC x ICC) + (VDDQ x IDDQ)]. IOH = -8mA for all voltage levels.
6. Maximum value tested wtih RCLK = WCLK = 20MHz at 85°C. Maximum value may differ depending on VCC and temperature.
7. Outputs are not 3.3V tolerant. o o o o o _
8. VCC = 2.5V, WCLK0-3 = RCLKO = 20MHz, WENO-3 = RENO = LOW, WCS0-3 = RCSO = LOW, OE = LOW, PD = HIGH.
9. VCC = 2.5V, WCLKO = RCLK0-3 = 20MHz, WENO = RENO-3 = LOW, WCS0 = RCS0-3 = LOW, OE0-3 = LOW, PD = HIGH.
10. VCC = 2.5V, WCLKO-3 = RCLKO = 20MHz, WENO-3 = RENO = HIGH, WCS0-3 = RCSO0 = HIGH, O = LOW, PD = HIGH.
11. VeC = 2.5V, WCLKO = RCLK0-3 = 20MHz, WENO = RENO-3 = HIGH, WCS0 = RCS0-3 = HIGH, OE0-3 = LOW, PD = HIGH.
12. VeC = 2.5V, WCLKO-3 = RCLKO = 20MHz, WENO-3 = RENO = HIGH, WCS0-3 = RCS0 = HIGH, OE = LOW, PD = LOW.
13. Vce = 2.5V, WCLKO = RCLKO0-3 = 20MHz, WENO = RENO-3 = HIGH, WCS0 = RCS0-3 = HIGH, OE0-3 = LOW, PD = LOW.
16 FEBRUARY 01,2009
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES

ACELECTRICALCHARACTERISTICS"
(Commercial: Vcc=2.5V £ 0.15V, TA= 0°C to +70°C;Industrial: Vcc= 2.5V £ 0.15V, TA=-40°C to +85°C; JEDEC JESD8-A compliant)

Commercial Commercial & Industrial
IDT72755248L5 IDT72755248L6-7
IDT72T55258L5 IDT72T55258L6-7
IDT72T55268L5 IDT72T55268L6-7
Symbol Parameter Min. Max. Min. Max. Unit
fs1 Clock Cycle Frequency (WCLK & RCLK) SDR — 200 — 150 MHz
fs2 Clock Cycle Frequency (WCLK & RCLK) DDR — 100 — 75 MHz
Iy Data Access Time 0.6 3.6 0.6 3.8 ns
teLkL Clock Cycle Time SDR 5 — 6.7 — ns
tcLk2 Clock Cycle Time DDR 10 — 13 — ns
tCLKH1 Clock High Time SDR 2.3 — 2.8 — ns
tCLKH2 Clock High Time DDR 4.5 — 6.0 — ns
teLkLL Clock Low Time SDR 2.3 — 2.8 — ns
teLkL2 Clock Low Time DDR 45 — 6.0 — ns
tos Data Setup Time 1.5 — 2.0 — ns
{DH Data Hold Time 0.5 — 0.5 — ns
tENS Enable Setup Time 1.5 — 2.0 — ns
tENH Enable Hold Time 0.5 — 0.5 — ns
fc Clock Cycle Frequency (SCLK) — 10 — 10 MHz
tAso Serial Output Data Access Time — 20 — 20 ns
tsCLK Serial Clock Cycle 100 — 100 — ns
tSCKH Serial Clock High 45 — 45 — ns
tSCKL Serial Clock Low 45 — 45 — ns
tsps Serial Data In Setup 15 — 15 — ns
tSDH Serial Data In Hold 5 — 5 — ns
tSENS Serial Enable Setup 5 — 5 — ns
tSENH Serial Enable Hold 5 — 5 — ns
RS Reset Pulse Width 200 — 200 — ns
tRsS Reset Setup Time 15 — 15 — ns
{RSR Reset Recovery Time 10 — 10 — ns
{RSF Reset to Flag and Output Time — 12 — 15 ns
toLz (OE - Qn) | Output Enable to Output in Low-Impedance 0.6 3.6 0.8 3.8 ns
toHz Output Enable to Output in High-Impedance 0.6 3.6 0.8 3.8 ns
toE Output Enable to Data Output Valid 0.6 3.6 0.8 3.8 ns
twhF Write Clock to FF or IR — 3.6 — 3.8 ns
tREF Read Clock to EF or OR — 3.6 — 3.8 ns
teEF Read Clock to Composite EF or OR — 3.6 — 3.8 ns
tcFF Write Clock to Composite FF or IR — 3.6 — 3.8 ns
tPAFS Write Clock to Synchronous Programmable Almost-Full Flag — 3.6 — 3.8 ns
tPAES Read Clock to Synchronous Programmable Almost-Empty Flag — 3.6 — 3.8 ns
tPAFA Write Clock to Asynchronous Programmable Almost-Full Flag — 10 — 12 ns
PAEA Read Clock to Asynchronous Programmable Almost-Empty Flag — 10 — 12 ns
tERCLK RCLK to Echo RCLK Output — 4.0 — 4.3 ns
tCLKEN RCLK to Echo REN Output — 3.6 — 3.8 ns
o} Time Between Data Switching and ERCLK edge 0.4 — 0.5 — ns
tRCSLZ RCLK to Active from High-Impedance — 3.6 — 3.8 ns
tRCSHZ RCLK to High-Impedance — 3.6 — 3.8 ns
tskEWL SKEW time between RCLK and WCLK for EF/OR and FFAR 4 — 5 — ns
tSKEW2 SKEW time between RCLK and WCLK for EF/OR and FF/R in DDR mode 5 — 7 — ns
tsKEW3 SKEW time between RCLK and WCLK for PAE and PAF 5 — 7 — ns
NOTES:
1. With exception to clock cycle frequency, these parameters apply to both DDR and SDR modes of operation.
2. Values guaranteed by design, not currently tested.
3. Industrial temperature range product for the 6-7ns speed grade is available as a standard device. All other speed grades available by special order.
17 FEBRUARY 01,2009
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES
HSTL AC TEST LOADS
1.5V AC TEST CONDITIONS
VDDQ/2
Input Pulse Levels 0.25t01.25V
InputRise/Fall Times 0.4ns
Input Timing Reference Levels 0.75v
OutputReference Levels 0.75V 1/O ©
10pF
NOTE: - - -
1. VDDQ = 15V. 6157 drw06
Figure 2a. AC Test Load
EXTENDED HSTL
1.8V AC TEST CONDITIONS
Input Pulse Levels 0.4t01.4V 6 T
InputRise/Fall Times 0.4ns 5 +
Input Timing Reference Levels 0.9v @
OutputReference Levels 0.9v < 47T
® 3+
Q
[aleR
NOTE: e 27
1. VooQ = 1.8V. g
—— — f
20 30 50 80 100 200
Capacitance (pF)
6157 drw06a
LVTTL
2.5V AC TEST CONDITIONS Figure 2b. Lumped Capacitive Load, Typical Derating
Input Pulse Levels GND to 2.5V
InputRise/Fall Times 1ns
Input Timing Reference Levels 1.25V
OutputReference Levels 1.25V
NOTE:
1. For LVTTL, Vcc = Vbpq = 2.5V.
18 FEBRUARY 01,2009
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES
OUTPUT ENABLE & DISABLE TIMING
Output Output
Enable Disable
o VIH
OE
"""""""""" VIL
tOE & tOLZ * toHZ—»
Single Output
Normally VDDQ/2 : 100mV vl Vobe/2
LOW ! ? = —
100mV i VOL
Single Output 100mv e AV SR VOH
Normally y/ppq/o h— N 1 100mV
HIGH f VDbDQ/2
—— tOE —»
la-toLz toHz
Output Bus VbDGQ/2 < Current data in output register VDDQ/2

6157 drw07

NOTES:
1. REN is HIGH.
2. RCS is LOW.

READ CHIP SELECT ENABLE & DISABLE TIMING

VIH
aCS — tENH%
O i VIL
tENS —|
RCLK //
+— tRCSLZ—* <«— tRCSHZ—»|
Output VbDQ ¢ VbDQ
Normally —5— 100mv el 2
- v
Low 1oomv ¥ S P VoL
v
Output omv | ———————————————————————————— [ """~~~ -~ ----- VOH
Normally YDDQ ~ toomv F N Vooa
HIGH 2 t o
NOTES:
1. REN is HIGH.
2. OE is LOW.
19 FEBRUARY 01,2009
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with

COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4

FUNCTIONAL DESCRIPTION

MASTER RESET & DEVICE CONFIGURATION - MRS

During Master Reset the device operation is determined, thisincludes the
following:

1. Mux, Demux or Broadcast mode

2. IDT Standard or First Word Fall Through (FWFT) flag timing mode

3. Single or Double Data Rates on both the Write and Read ports

4. Programmable flag mode, synchronous or asynchronous timing

5. Write and read port bus widths, x10, x20 or x40

6. Default offsets for the programmable flags, 7, 63, 127 or 1023

7. LVTTL or HSTL I/O level selection

8. Inputand output Queue selection

The state ofthe configurationinputs duringamaster resetwill determine which
ofthe above modesare selected. AMaster Resetcomprises of pulsingthe MRS
input ping from high to low for a period of time (trs) with the configuration inputs
heldintheirrespective states. Table 1 summarizes the configuration modes
available doing master reset. The are described as follows:

TABLE 1 —DEVICE CONFIGURATION

TEMPERATURERANGES

Mux/Demux/Broadcast. This mode is selected using the MD[1:0]inputs.
Ifduringmasterreset, MD1isHIGHand MD0is LOW then Mux modeis selected.
If MD1 and MD2 are LOW then Demux is selected. If MD1 is LOW and MDO
isHIGH then Broadcastmode is selected.

IDT Standard or FWFT Mode. The two available flag timing modes are
selected usingthe FWFT/Slinput. IfFWFT/Slis LOW during Master Resetthen
IDT Standard mode is selected, ifitis highthen FWFT mode is selected.

Single Data Rate (SDR) or Double Data Rate (DDR). The input/output
dataratesare portselectable. Thisis aversatile feature that allows the userto
select either SDR or DDR on the write port(s) and/or read(s) port using the
WDDR and/or RDDR inputs. If WDDRis LOW during master resetthenthe write
port(s)willfunctionin SDR mode, ifitis high then the write port willbe DDR mode.
IfRDDRis LOW during master reset then the read port(s) will functionin SDR
mode, ifitis highthen the read portwillbe DDR mode. Note that WDDR will select
the datarate mode for the single write portin Demux and Broadcast mode and
allfourwrite portsinMux mode. Likewise, RDDR will selectthe data rate mode
for the single read port in Mux mode and all four read ports in Demux and
Broadcastmode.

Programmable Almost Empty/Full Flags. These flags can operate in
either synchronous or asynchronous timing mode. If the programmable flag
input, PFMis HIGH during master resetthen all programmable flags will operate

Downloaded from Elcodis.com electronic components distributor

PINS VALUES CONFIGURATION in a synchronous manner, meaning the PAE flags are double buffered and
MDI[1:0] 00 Demux updated based ontherising edge of its respective read clocks. The PAF flags
10 Mux arealsodouble buffered and updated based onthe rising edge of its respective
01 BroadcastWrite write clocks. If it is LOW then all programmable flags will operate in an
1 Restricted asynchronous manner, meaning the PAE and PAF flags are not double buffered
FWFT/SI 0 IDT Standard and will update through the internal counter after anominal delay.
1 FWFT Selectable Bus Width. The bus width can be selected on the write portin
WDDR 0 Single Data Rate write port Demuxand Broadcastmode and onthe read portin Mux mode. In Demuxand
1 Double Data Rate write port Broadcast mode the write portwidth is selected using the IW[1:0] inputs. If IWO
RDDR 0 Single DataRateread port and IW1are LOW thenthe write portwillbe 10bits wide, if WO0is LOWand IW1
1 Double Data Rate read port isHIGH thenthe write portwill be 20 bits wide, if IW0isHIGH and IW1is LOW
PEM 0 Asynchronous operation of PAE and PAF outputs thenthe write portvylllb§40 bitswide. Note, in Demuxanq Brpadcastmodgall
1 Synchronous operation of PAE and PAF outputs read ports are 10 bitswide. InMux mode the read portwidthiis selgcted using
WL 0 Write portis 10 biswid the OW[1:0]inputs. IfOW0and 0W1 are LOWthenthe read portwill be 10 bits
0] o Wll:iltg Eg:t :: 20 b;tz x: dg wide,ifOW0is LOWand OW1 are HIGH thenthe read port willbe 20 bits wide,
10 Wiite portis 40 bits wide !fOWO isHIGH and.OW1 are LOWthgn the read portwillbe 40 bitswide. Note,
1 Restricted in Mux mode all write ports are 10 bits wide.
OW[L0] o Read portis 10 bits wide Programmable Flag Offset Values. These offset values can be user
o Read portis 20 bits wide programmed or they can be set to one of four default values during a master
10 Read portis 40 bits wide reset. For default programming, the state of the FSEL[1:0] inputs during master
1 Restricted
FSEL[1:0] 00 Programmable flag offset registersvalue=7
01 Programmable flag offsetregisters value =63 TABLE 2 — DEFAULT PROGRAMMABLE
10 Programmable flag offsetregisters value = 127 FLAG OFFSETS
1 Programmable flag offset registers value = 1023
IOSEL 0 All applicable I/Os (except CMOS) are LVTTL IDT72755248
1 All applicable 1/0s (except CMOS) are HSTL/eHSTL! IDT72T55258
IS[1:0] Mux/BroadcastMode Demux Mode IDT72T55268
00 notused Queuel
o notused Quetel FSEL1 FSELO Offsets n,m
10 notused Queue2 0 0 7
1 notused Queue3 0 1 63
0S[1:0] Mux Mode Demux/BroadcastMode 1 0 127
00 Queued notused 1 1 1,023
01 Queuel notused NOTES:
10 Queue2 notused 1. In default programming, the offset value selected applies to all internal Queues.
1 Queue3 notused 2. To program different offset values for each Queue, serial programming must be used.
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with

COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4

resetwill determinethe value. Table Lliststhe four offsetvaluesand howto select
them. For programming the offset values to a specific number, use the serial
programming signals (SCLK, SWEN, SREN, FWFT/SI) toload the valueinto
the offsetregister. You may also use the JTAG port on this device to load the
offsetvalue. Keepin mindthatyou mustdisable the serial programming signals
ifyou plantousethe JTAG portforloading the offsetvalues. To disable the serial
programming signals, tie SCLK, SWEN, SREN, and Sl to VVcc. A thorough
explanation of the serial and JTAG programming of the flag offset values is
provided inthe next section.

I/0 Level Selection. The I/Os can be selected for either 2.5V LVTTL levels
or1.5VHSTL/1.8VeHSTL levels. The state of the IOSEL input will determine
which 1/0 level will be selected. IfIOSEL is HIGH then the applicable I/Os will
be 1.5VHSTL or 1.8V eHSTL, depending onthe voltage level applied to VDDQ
and VReF. ForHSTL, VbpQand VRerF=0.75V and for eHSTL VDbQ and VREF
=0.9V. IfIOSEL is LOW then the applicable I/Os will be 2.5V LVTTLVREF =
0.Asnotedinthe Pin Description section, IOSEL isa CMOS inputand mustbe
tied to either Vcc or GND for proper operation.

Inputand Output Selection. During masterreset, the value of IS[1:0] and
OS] 1:0]will be held constantandindicates which internal Queue the read and
write portwill select for initial operation. Data will be written to or read from this
internal Queue on the first valid write and read operation after master reset.

SERIAL WRITING AND READING OF OFFSET REGISTERS

These offsetregisters can be loaded with a default value orthey can be user
programmed with another value. One of four default values are detected based
onthe state of the FSEL[1:0] inputs, discussed in the Functional Description

TEMPERATURERANGES

section earlier. User programming of the offset values can be performed by
eitherthe dedicated serial programming port or the JTAG port. The dedicated
serial portcanbe usedtoload orread the contents of the offsetregisters. The
offsetregisters are programmed and read sequentially and behave similar to
ashiftregister.

The serial read and write operations are performed by the dedicated SCLK,
FWFT/SI, SWEN, SREN, and SDO pins. The total number of bits per device
islistedin Figure 4, Programmable Flag Offset Programming Methods. These
bits account for all four PAE/PAF offset registers in the device. Towrite to the
offsetregisters, setthe serialwrite enable signal active (LOW), and oneachrising
edge of SCLK one bitfromthe FWFT/SI pinis serially shifted into the flag offset
register chain. Once the complete number of bits has been programmedintoaall
fourregisters, the programming sequence is complete. Toread values fromthe
offsetsregisters, setthe serial read enable active (LOW). Thenon eachrising
edge of SCLK, one hit s shifted out to the serial data output. The serial read
enable mustbe kept LOW throughoutthe entire read operation. To stop reading
the offsetregister, disable the serial read enable (HIGH). There is serial read
enableto SCLK time for reading the offset registers, as the offset register data
for each Queue is temporarily stored in a scan chain. When data has been
completely read out of the offsetregisters, any additional read operationstothe
offsetregisterwill resultin zeros as the output data.

Reading and writing of the offset registers can also be accomplished using
the JTAG port. Towrite tothe offset registers using JTAG, settheinstructional
register to the offset write command (Hex Value =0x0008). The JTAG portwill
load data into each of the offset registers in a similar fashion as the serial
programming described above. Toread the values fromthe offsetregisters, set

IDT72T55258
IDT72T55268
IDT72T55278
TDI* | TCK* | SWEN | SREN | SCLK IW/OW = x40 IW/OW = x20 IW/OW = x10
0008 0 1 Serial write into register: Serial write into register: Serial write into register:
104 bits for the IDT72T55248 112 bits for the IDT72T55248 120 bits for the IDT72T55248
112 bits for the IDT72T55258 120 bits for the IDT72T55258 128 bits for the IDT72T55258
120 bits for the IDT72T55268 128 bits for the IDT72T55268 136 bits for the IDT72T55268
1 bit for each rising SCLK edge | 1 bit for each rising SCLK edge | 1 bit for each rising SCLK edge
starting with empty offset (LSB) | starting with empty offset (LSB) | starting with empty offset (LSB)
ending with full offset (MSB) ending with full offset (MSB) ending with full offset (MSB)
0007 1 0 Serial read from registers: Serial read from registers: Serial read from registers:
104 bits for the IDT72T55248 112 bits for the IDT72T55248 120 bits for the IDT72T55248
112 bits for the IDT72T55258 120 bits for the IDT72T55258 128 bits for the IDT72T55258
120 bits for the IDT72T55268 128 bits for the IDT72T55268 136 bits for the IDT72T55268
1 bit for each rising SCLK edge | 1 bit for each rising SCLK edge | 1 bit for each rising SCLK edge
starting with empty offset (LSB) | starting with empty offset (LSB) | starting with empty offset (LSB)
ending with full offset (MSB) ending with full offset (MSB) ending with full offset (MSB)
E;Zt X 1 1 X No Operation No Operation No Operation
except
0008 &
0007
6157 drwAA
NOTES:

* Programming done using the JTAG port.

1. The programming methods apply to both IDT Standard mode and FWFT mode.
2. Parallel programming is not featured in this device. o
3. The number of bits includes programming to all four dedicated PAE/PAF offset registers.
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theinstructional registertothe offsetread command (Hex Value =0x0007). The
TDO of the JTAG port will output data in a similar fashion as the serial
programming described above.

The number of bits required toload the offset registers is dependent onthe
size ofthe device selected. Each offsetregister requires differenttotal number
of bits depending oninputand output bus width configuration. This total mustbe
programmed intothe device inorderforall the flagsto be programmed correctly.
To change values of one or more offset register, all of the registers must be
reprogrammed serially again.

TIMING MODES: IDT STANDARD vs FIRST WORD FALL THROUGH
(FWFT) MODE

ThelDT72T55248/72T55258/72T755268 supporttwo differenttiming modes
of operation: IDT Standard mode or First Word Fall Through (FWFT) mode.
The selection of which mode will operate is determined during master reset, by
the state ofthe FWFTinput.

During master reset, iftthe FWFT pinis LOW, then IDT Standard mode will

be selected. Thismode usesthe Empty Flag (EF) toindicate whether or notthere

areanywords presentinthe Queue. Italso uses the Full Flag (FF) toindicate
whetherornotthe Queue has any free space forwriting. InIDT Standard mode,

everyword read fromthe Queue, including the first, must be requested using

the Read Enable (REN) and RCLK.
If the FWFT pin is HIGH during master reset, then FWFT mode will be

selected. Thismode uses Output Ready (OR) to indicate whether or notthere
isvalid dataatthe dataoutputs. Italso uses Input Ready (IR) toindicate whether
ornotthe Queue hasany free space forwriting. Inthe FWFT mode, the firstword
written toanempty Queue goes directly to output bus after three RCLK rising
edges, applying RCS = LOW is not necessary. However, subsequentwords
mustbe accessed using the (RCS)and RCLK. Various signals, in bothinputs
and outputs operate differently depending onwhichtimingmodeisin effect. The

timing mode selected affects allinternal Queues equally.

TEMPERATURERANGES

IDT STANDARD MODE

Inthis mode, the status flags FF, PAF, PAE, and EF operatein the manner
outlinedin Table 3. Towrite dataintothe Queue, Write Enable (WEN) and WCS
mustbe LOW. Datapresentedtothe DATAINlineswillbe clockedintothe Queue
on subsequent transitions of the Write Clock (WCLK). After the first write is
performed, the Empty Flag (EF) will go HIGH after three clock latency.
Subsequentwrites will continue tofillupthe Queue. The Programmable Almost-
Empty flag (PAE) will go HIGH after n + 1 words have been loaded into the
Queue, where nisthe empty offset value. The default setting for these values
arelistedin Table 3. This parameteris also user programmable as described
inthe serial writing and reading of offset registers section.

Continuing towrite datainto the Queue without performing read operations
will cause the Programmable Almost-Full flag (PAF) to go LOW. Again, if no
reads are performed, the PAF will go LOW after (8,192-m) writes for the
IDT72T55248, (16,384-m)writesforthe IDT72T55258, and (32,768-m) writes
forthe IDT72T55268. Thisisassuming the I/0 bus widthis configured to x40.
If the 1/0 is x20, then PAF will go LOW after (16,384-m) writes for the
IDT72T55248, (32,768-m)writes forthe IDT72T55258, and (65,536-m) writes
forthe IDT72T55268. Ifthe /0 is x10, then PAF will go LOW after (32,768-m)
writes for the IDT72T55248, (65,536-m) writes for the IDT72755258, and
(131,072-m)writes forthe IDT72T55268. The offset “m”is the full offset value.
The default setting forthese values are listed in Table 3. This parameteris also
user programmable. See the section on serial writing and reading of offset
registers for detalils.

Whenthe Queueis full, the Full Flag (FF) will go LOW, inhibiting further write
operations. Ifnoreads are performed after areset, FF will go LOW after Dwrites
tothe Queue. Ifthe I/0 bus widthis configured to x40, then D = 8,192 writes for
the IDT72T55248, 16,384 writes for the IDT72T55258, and 32,768 writes for
the IDT72755268. Ifthe 1/0isx20, then D=16,384 writesforthe IDT72T55248,
32,768 writes forthe IDT72T55258, and 65,536 writes for the IDT72T55268.
Ifthe /0 is x10, then D = 32,768 writes for the IDT72T755248, 65,536 writes
forthe IDT72T55258, and 131,072 writes for the IDT72T55268.

Figure 4. Offset Registers Serial Bit Sequence
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IDT72T55248 IDT72T55248 | IDT72T55248 IDT72T55258 IDT72T55268 | Offset
IW/OW = x40 IW/OW = x20 | IW/OW = x20 IW/OW = x10 IW/OW = x10 Register
or or IDT72T55258 | or
IDT72T55258 | IW/OW = x20 IDT72T55268
IW/OW = x40 | or IDT72T55268 | IW/OW = x20
IW/OW = x40
1-13 1-14 1-15 1-16 1-17 PAE3
14 - 26 15-28 16 - 30 17 - 32 18-34 PAF3
Serial Bits 27 - 39 29 - 42 31-45 33 -48 35 - 51 PAE2
40 - 52 43 - 56 46 - 60 49 - 64 52 - 68 PAF2
53 -65 57 -70 61-75 65 - 80 69 - 85 PAE1
66 - 78 71-84 76 - 90 81-96 86 - 102 PAF1
79 - 91 85-98 91-105 97 -112 103 - 119 PAEO
92 -104 99 - 112 106 - 120 113-128 120 - 136 PAFO
6157 drwAB
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Ifthe Queueis full, thefirstread operation will cause FF to go HIGH aftertwo
WCLKS. Subsequent read operations will cause PAF to go HIGH at the
conditionsdescribed in Table 3. If further read operations occur, without write
operations, PAE will go LOW when there are nwords in the Queue, wheren
isthe empty offset value. Continuing read operations will cause the Queue to
become empty. Thenthe lastword has beenread from the Queue, the EF will
go LOW inhibiting further read operations. RENisignored when the Queue s
empty.

When configuredin IDT Standard mode, the EF and FF outputs are double
register-buffered outputs. IDT Standard mode is available when the device is
configured in both Single Data Rate and Double Data Rate mode. Relevant
timing diagrams for IDT Standard mode can be found in Figures 14, 15, 16.

FIRST WORD FALL THROUGH MODE (FWFT)

Inthis mode, the status flags OR, IR, PAE, and PAF operateinthe manner
outlinedin Table 4. Towrite dataintoto the Queue, WCS mustbe LOW. Data
presentedtothe DATAIN lines will be clocked into the Queue on subsequent
transitions of WCLK. After the firstwrite is performed, the Output Ready (OR)
flag will go LOWafter 3rdrising edge of RCLK. Subsequentwrites will continue
tofill upthe Queue. PAE will go HIGH after n + 2 words have been loadedinto
the Queue, wherenisthe empty offsetvalue. The default setting forthese values
arelistedin Table 4. This parameteris also user programmable as described
inthe serial writing and reading of offset registers section.

Continuing towrite datainto the Queue without performing read operations
will cause the Programmable Almost-Full flag (PAF) to go LOW. Again, if no
reads are performed, the PAF will go LOW after (8,193-m) writes for the
IDT72T55248, (16,385-m)writes forthe IDT72T55258, and (32,769-m) writes

forthe IDT72T55268. Thisisassuming the I/0 bus widthis configured to x40.

TABLE 3 — STATUS FLAGS FOR IDT STANDARD MODE

TEMPERATURERANGES

If the 1/0 is x20, then PAF will go LOW after (16,385-m) writes for the
IDT72T55248, (32,769-m)writes forthe IDT72T55258, and (65,537-m) writes
forthe IDT72T55268. Ifthe /0 is x10, then PAF will go LOW after (32,769-m)
writes for the IDT72T55248, (65,537-m) writes for the IDT72755258, and
(131,073-m)writes forthe IDT72T55268. The offset “m”is the full offset value.
The default setting forthese values are listed in Table 4. This parameteris also
user programmable. See the section on serial writing and reading of offset
registers for details.

Whenthe Queueisfull, the Input Ready (IR) will go LOW, inhibiting further
write operations. If no reads are performed after areset, IRwill go LOW after
Dwritestothe Queue. Ifthe 1/0 bus widthis configured to x40, then D=8,193
writes forthe IDT72T55248, 16,385 writes forthe IDT72T755258, and 32,769
writes for the IDT72755268. If the 1/0 is x20, then D = 16,385 writes for the
IDT72T55248, 32,769 writes forthe IDT72T55258, and 65,537 writes for the
IDT72T55268. Ifthe 1/0is x10, then D =32,769 writes for the IDT72T755248,
65,537 writes forthe IDT72T55258, and 131,073 writes for the IDT72T55268.

Ifthe Queueis full, the firstread operation will cause IR to go HIGH after two
WCLKs after RCLK. Subsequent read operations will cause PAF to go HIGH
atthe conditions describedin Table 4. Iffurther read operations occur, without
write operations, PAE will go LOWwhen there are nwordsinthe Queue, where
nisthe empty offsetvalue. Continuing read operations will cause the Queue to
become empty. Thenthe lastword has beenread fromthe Queue, the OR will
go HIGH inhibiting further read operations. RCS is ignored when the Queue
isempty.

When configuredin FWFT mode, the OR flag outputis riple register-buffered
andtheIR flag outputis double register-buffered. Relevanttiming diagrams for
FWFT mode can be found in Figures 17, 18, 19.

OW = x40 IDT72T55248 IDT72T55258 IDT72T55268
OW = x20 IDT72T55248 IDT72T55258 IDT72T55268
OW =x10 IDT72T55248 IDT72T55258 IDT72T55268 FE |PAF |PAE| EF
0 0 0 0 0 H| H| L |L
Number of
Words in 1ton 1ton” 1ton"” 1ton"” 1ton H H| L H
Queue (n+1) to (8,192 - m) (n+1) to (16,384 - m) (n+1) to (32,768 - m) (n+1) to (65,536 - m) (n+1) to (131,072 - m) HlL| H]|H
8,192 16,384 32,768 65,536 131,072 L]l L] H]|H
NOTE:
1.n, m=7if FSEL[1:0] = 00, n, m = 63 if FSEL[1:0] = 01, n, m = 127 if FSEL[1:0] = 10, n, m = 1023 if FSEL[1:0] = 11.
OW = x40 IDT72T55248 IDT72T55258 IDT72T55268 '
OW = x20 IDT72T55248 IDT72T55258 IDT72T55268
OW =x10 IDT72T55248 IDT72T55258 IDT72T55268 FE |PAF |PAE| EF
0 0 0 0 0 H| H| L |L
Number of
Words in 1ton+1" 1ton+1® 1ton+1" 1ton+1" 1ton+1? H H L H
Queue (n+2) to (8,193 - m) (n+2) to (16,385 - m) (n+2) to (32,769 - m) (n+2) to (65,537 - m) (n+2) to (131,073 - m) H|l L | H]|H
8,193 16,385 32,769 65,537 131,073 Ll L] H]|H
NOTE: 6157 drwSFT

1.n,m=7if FSEL[LO] = 00, n, m = 63 if FSEL[L:0] = 01, n, m = 127 if FSEL[1:0] = 10, n, m = 1023 if FSEL{1:0] = 11.
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HSTL/LVTTL I/O

Theinputsand outputs of this device can be configured for either LVTTL or
HSTL/eHSTL operation. Ifthe IOSEL pinis HIGH during master reset, thenall
applicable LVTTL or HSTL signals will be configured for HSTL/eHSTL
operating voltage levels. To select between HSTL or eHSTL VREF must be
drivento 0.75V or 0.9V respectively. Typically a logic HIGH in HSTL would
be VREF £300mV and alogic LOW would be VREF £300mV. Ifthe IOSEL pin
isLOW during master reset, thenall applicable LVTTL or HSTL signals will be
configured for LVTTL operating voltage levels. Inthis configuration VREF must
be settothe static core voltage of 2.5V. Table 5illustrates which pins are and
arenotassociated withthis feature. Note that all “Static Pins” mustbe tied toVce
or GND. These pinsare CMOS only and are purely device configuration pins.
Note the IOSEL pin should be tied HIGH or LOW and cannot toggle before and
aftermasterreset.

BUS MATCHING

The write and read porthas bus-matching capability such thatthe inputand
output bus can be either 10 bits, 20 bits or 40 bits wide, depending on which
operating mode the device is configuredto. The bus width of both the inputand
outputportis determined during master reset using the inputand output width
setup pins (IW[1:0], OW[1:0]). The selected portwidthis applied to all four Queue
ports, suchthatall four Queues will be configured for eitherx10, x20 or x40 bus

widths. When writing or reading data from a Queue the number of memory
locations available to be written or read will depend on the bus width selected
and the density of the device.

Ifthe write/read portis 10 bits wide, this provides the userwitha Queue depth
of 32,768 x 10 for the IDT72T55248, 65,536 x 10 for the IDT72T55258, or
131,072 x 10 for the IDT72T55268. If the write/read port is 20 hits wide, this
provides the user with a Queue depth of 16,384 x 20 for the IDT72T55248,
32,768 20forthe IDT72T55258, or 65,536 x 20 for the IDT72T55268. Ifthe
write/read portis 40 bitswide, this provides the userwith a Queue depth of 8,192
x40forthe IDT72T55248, 16,384 x 40 for the IDT72T755258, or 32,768 x 40
forthe IDT72T55268. The Queue depths will always have a fixed density of
327,680 bits for the IDT72T55248, 655,360 bits for the IDT72T55258 and
1,310,072 hits forthe IDT72T55268 regardless of bus-width configuration on
the write/read port.

Whenthe device is operatingin double datarate, the word is twice aslarge
asinsingle datarate since one word written or read on both the rising and falling
edge of clock. Therefore in DDR, the Queue depths will be half of what it is
mentioned above. Forinstance, ifthe write/read portis 10 bits wide, the depth
of each Queue is 16,384 x 10 for the IDT72T55248, 32,768 x 10 for the
IDT72755258, or 65,536 x 10 for the IDT72T55268.

See Figure 5, Bus-Matching Byte Arrangement for more information.

TABLE 5—1/0 VOLTAGE LEVEL ASSOCIATIONS

Downloaded from Elcodis.com electronic components distributor

LVTTL/HSTL/eHSTL STATIC CMOS SIGNALS
Write Port Read Port JTAG Control Pins Serial Port Static Pins

D[39:0] CEFICOR TCK FSEL[1:0] SCLK IOSEL
WCLK0/1/2/3 EF0/1/2/3 TRST I1S[1:0] SREN IW[1:0]
WENO0/1/2/3 OR0/1/2/3 ™S 0S[1:0] SWEN MDJ1:0]
FFO0/1/2/3 ERCLK0/1/2/3 DI PD FWFT/SI OW[1:0]
WCS0/1/2/3 OE0/1/2/3 TDO MRS SDO PFM
CFF/ICIR PAE0/1/2/3 PRS0/1/2/3 RDDR
PAF0/1/2/3 Q[39:0] FWFT/SI WDDR

RCLKO/1/2/3

RCS0/1/2/3

REN0/1/2/3

EREN[3:0]
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MUX MODE D39-D30 D29-D20 D19-D10 D9-DO

BYTE ORDER ON INPUT PORT: A 1st: Write to Queues
B 2nd: Write to Queues
(o3 3rd: Write to Queues
D 4th: Write to Queues

Queue3 Queue2 Queuet Queue0
BYTE ORDER ON OUTPUT PORT: Q39-Q30 Q29-Q20 Q19-Q10 Q9-Q0
OS1 | OS0 | OW1 | OWO D c B A 1st: Read from Queues
L L H L

x10 INPUT to x40 OUTPUT for Queue0

BYTE ORDER ON OUTPUT PORT: Q39-Q30 Q29-Q20  Q19-Q10 Q9-Q0

0S1 | 0S0 [Ow1|OWO0 B A 1st: Read from Queues
L L L H

D Cc 2nd: Read from Queues

x10 INPUT to x20 OUTPUT for Queue0

BYTE ORDER ON OUTPUT PORT: Q39-Q30 Q29-Q20 Q19-Q10 Q9-Q0
0S1 | 0S0 | OW1 | OWO A 1st: Read from Queues
L L L L
B 2nd: Read from Queues
(o3 3rd: Read from Queues
D 4th: Read from Queues

x10 INPUT to x10 OUTPUT for Queue0
NOTES:

6157 drw09
& = High-Z outputs.

|:| = Inputs set to GND.

Figure 5. Bus-Matching Byte Arrangement (Mux Mode)
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D39-D30 D29-D20 D19-D10 D9-DO

DEMUX MODE
BYTE ORDER ON INPUT PORT: D C B A 1st: Write to Queues
IS1 | IS0 | IW1 | IWO
L H H L
Q39-Q30 Q29-Q20 Q19-Q10 Q9-Q0
X X A X 1st: Read from Queues
X X B X 2nd: Read from Queues
X X C X 3rd: Read from Queues
Note: X X D X 4th: Read from Queues
X is data in the output register.
Queue3 Queue2 Queuet Queue0

x40 INPUT to x10 OUTPUT for Queuei

BYTE ORDER ON INPUT PORT: D39-D30 D29-D20 D19-D10 D9-DO
IS1 | IS0 | Iw1 | Iwo

L H L H

B A 1st: Write to Queues

Q39-Q30 Q29-Q20 Q19-Q10 Q9-Q0

X X A X 1st: Read from Queues

X X B X 2nd: Read from Queues

x20 INPUT to x10 OUTPUT for Queue1

BYTE ORDER ON INPUT PORT: D39-D30 D29-D20 D19-D10 D9-DO
IS1 | IS0 | IW1 | IWO
L H L L

A 1st: Write to Queues

Q39-Q30 Q29-Q20 Q19-Q10 Qn-Q0

X X A X 1st: Read from Queues

x10 INPUT to x10 OUTPUT for Queuei

6157 drw10

Figure 5. Bus-Matching Byte Arrangement (Demux Mode) (Continued)
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BROADCAST MODE D39-D30 D29-D20 D19-D10 D9-DO
BYTE ORDER ON INPUT PORT: D (o3 B A 1st: Write to Queues
IwW1 | IW0
H L
Q39-Q30 Q29-Q20 Q19-Q10 Q9-Q0
A A A A 1st: Read from Queues
B B B B 2nd: Read from Queues
C C (o C 3rd: Read from Queues
D D D D 4th: Read from Queues

x40 INPUT to x10 OUTPUT for Every Queue

BYTE ORDER ON INPUT PORT: D39-D30 D29-D20 D19-D10 D9-DO
Iw1 | Iwo
N H B A 1st: Write to Queues

Q39-Q30 Q29-Q20 Q19-Q10 Q9-Q0

A A A A 1st: Read from Queues

B B B B 2nd: Read from Queues

x20 INPUT to x10 OUTPUT for Every Queue

BYTE ORDER ON INPUT PORT: D39-D30 D29-D20 D19-D10 D9-DO
IW1 | Iwo A 1st: Write to Queues
L L

Q39-Q30 Q29-Q20 Q19-Q10 Q9-Q0

A A A A 1st: Read from Queues

x10 INPUT to x10 OUTPUT to Every Queue

6157 drw11

Figure 5. Bus-Matching Byte Arrangement (Broadcast Mode) (Continued)
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SELECTABLE MODES

The device is capable of operating in three different modes, Mux, Demux,
and Broadcast Write. Each of these three modes can be selected based onthe
MD[1:0]bits. These bits should be tied directlyto Vcc or GND asthey are latched
induring master reset. The state of the MD pins for each mode is summarized
in Table 1 - Device Configuration.

Eachmode hasaccesstofour dedicated Queuesinternally, with each Queue
having densities of 327,680 bits for the IDT72T55248, 655,360 bits for the
IDT72T55258and 1,310,072 bits for the IDT72T755268. The density of each
Queueisfixed and cannotbe programmed. Also, the density does not change
whenthe device is operating in single or double datarate, orwhenthe device
is utilizing the bus-matching feature.

The QuadMux flow-control device accommodates for all ofthe timingissues
associated with converging multiple data rates onto one path. Such issues
include clock skew, race conditions, and meeting setup and hold times. These
issues are difficult to address when performing mux operations from external
logicorwithinan FPGA, especially athigher frequencies. The complexity ofthe
design makesitdifficulttoimplementwithinan FPGA, where speed degradations
occurasthe circuitbecomes more complicated.

MUX MODE

In Mux mode the device is configured as shown in the Mux mode block
diagramon page 1. The device inthis mode consists of four separate Queues:
Queue0, Queue 1, Queue 2and Queue 3. The four Queues allhave the same
commonread port, andthe read control selecting which Queue to read from.
The Muxmode can be used inapplications where multiple incoming datarates
fromdifferentdatapathsare being bufferedtoone commondatarate and databus.

WRITE PORT OPERATION

InMuxmode there are fourindependentwrite port controls foreachindividual
Queue. Data can be written to any of the four Queues using its corresponding
write clock, write enable, and write chip select. A data word will be written on
the rising (and fallingin DDR) edge of write clock provided WEN and write chip
selectare active. Noteindouble datarate the setup and hold times of the write
enables andwrite chip selects are sampled with respecttothe rising edge of its
respective write clock only. The falling edge of WCLK does not sample the write
enable and write chip select.

InFWFT mode the firstword written to any Queue will automatically be placed
ontothe outputbus ofthatrespective Queue when selected onthe read portvia
the OS[1:0] pins. There is a two cycle input pipeline and a two cycle output
pipeline. Itwill take two cycles or three rising edges of the WCLK to move data
fromthe write portto the queue and two cycles or those rising edges of RCLK
tomove datafromthe queuetothe data outlines. Thisisregardless of the state
of the corresponding read enable and read chip select, provided that the
selected Queue was empty. Thisisnottruein IDT Standard mode, where the
firstwordwrittentoaselected Queue mustbe accessed by settingRENandRCS
are LOW on the rising edge of RCLK.

READPORTOPERATION

InMuxmode the output select pins (OS[1:0]) determine which one of the four
Queuesthe outputbuswill read datafrom. The output select pins are sampled
ontherising edge of every RCLK, and may change on every clock edge. Thus
thereis nolatency switching from one Queue toanother. Note thatin Mux mode
onlythe RCLKOis active, all other output read clocks are notused. The same
applies to the read enable (RENO) and read chip select (RCS0). Data will be
read ontherising (andfallingin DDR) edge of read clock provided read enable
and read chip select are active (LOW). When selecting a Queue for read
operations the newword read from that Queue will be available immediately on
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the next clock edge after the new Queue is selected. For example, if OS[1:0]
issetto01 (Queuel)onRCLK edge 0,thenon RCLK edge 1 (nextread clock
edge) data can be read from Queuel if RENO and RCSO0 are enabled.

InFWFT mode, the firstword written to a selected Queue will automatically
be placed ontothe outputbus of thatrespective Queue regardless of the state
ofthe corresponding read enable, provided that the selected Queue was empty
and its corresponding output ready flag was inactive. This occurs due to the
nature ofthe FWFT flagtiming. Thereisatwo cycleinput pipeline and atwo cycle
outputpipeline. Itwill take two cycles or three rising edges of the WCLK to move
datafromthe write porttothe queue andtwo cycles orthose rising edges of RCLK
tomove datafromthe queuetothe dataoutlines. Subsequentwritestothe Queue
thatisnotemptywillnotfallthroughtothe outputbus. Note in FWFT mode, during
aQueue selectionthe nextword available inthe Queue will automatically fall
throughto the output bus regardless of the read enable and read chip select.

InIDT Standard mode, every word including the firstword must be accessed
by the read enable and read chip select. Unlike FWFT mode, during aQueue
selectionthe nextword available inthe Queue will notautomatically fall through
tothe outputhus. The previous word thatwas read outofthe read portwill remain
onthe output bus if the REN and RCS select are HIGH.

DEMUXMODE

InDemux mode the deviceis configured as shownin the Demux mode block
diagramon page 2. The device inthis mode consists of four separate Queues:
Queue0, Queue 1, Queue 2and Queue 3. The four Queues allhave the same
commonwrite port, and the read control selecting which Queue to read from.
The Demux mode can be used in applications where a single incoming data
rate is being buffered to multiple outgoing datarates.

WRITE PORT OPERATION

InDemuxmode theinputselect pins (IS[1:0]) determine which one of the four
Queuestheinputbuswillwrite datainto. The input select pins are sampled on
the rising edge of every WCLK, and may change on every clock edge. Thus
thereis nolatency switching from one Queue to another. Note thatin Demux
mode only the WCLKO s active, all other input write clocks are notused. The
same applies to the write enable (WENO) and write chip select (WCS0). Data
will be written onthe rising (and fallingin DDR) edge of write clock provided WEN
andWCS are active on therising edge ofthe WCLK. Note in double datarate
the setupand hold times ofthe WEN and WCS selects are sampled with respect
to the rising edge of the write clock only. The falling edge of WCLK does not
sample the write enable and write chip select. When selecting a Queue forwrite
operationsthe nextword can be written to that Queue immediately on the next
clockedge afterthe new Queueis selected. Forexample, if IS[1:0]issetto 01
(Queuel)onWCLK edge 0,thenonWCLK edge 1 (nextread clock edge) data
can be written to Queue if WENO and WCS0 are enabled.

In FWFT mode the firstword written to a selected Queue will automatically
be placed ontothe outputbus regardless of the state ofthe corresponding read
enable, provided that the selected Queue was empty and its corresponding
outputready flagwasinactive. Thereisatwocycleinputpipeline and atwo cycle
outputpipeline. Itwill take two cycles or three rising edges of the WCLK tomove
datafromthe write porttothe queue andtwo cycles orthose rising edges of RCLK
tomove data fromthe queue to the data outlines. This occurs due tothe nature
ofthe FWFT flag timing. Subsequent writes to the Queue that is not empty will
notfallthroughtothe outputbus. InIDT Standard mode, every word including
the firstword must be accessed by the read enable and read chip select.

READPORTOPERATION
In Demux mode there are four independent read port controls for each
individual Queue. Data can be read from any of the four Queues using its
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corresponding read clock, read enable, and read chip select. A data word will
be read on the rising (and falling in DDR) edge of read clock provided read
enable and read chip select are active. There are also four individual output
enables thatwill take the output bus to high-impedance. Note that data will be
read from memory regardless of the state of the output enable OE[3:0] pins.
Asexplained above, in FWFT mode the firstword written to each Queue will
automatically be placed onto the output bus regardless ofthe of the state ofthe
corresponding read enable. There isatwo cycle input pipeline and atwo cycle
outputpipeline. Itwill take two cycles or three rising edges of the WCLK tomove
data fromthe write port to the queue and two cycles or those rising edges of
RCLK to move data fromthe queue to the data outlines.

BROADCAST WRITE MODE

InBroadcast Write mode the deviceis configured as shownin the Broadcast
Write mode block diagram on page 2. The device in this mode consists of four
separate Queues: Queue 0, Queue 1, Queue 2and Queue 3. The four Queues
all have one common write port which will write data into all four Queues
simultaneously whenawrite operationis initiated, there is no write selection
towrite datainto a specific Queue. The Broadcast Write mode canbe usedin
applications where asingle incoming databus needs to be sentto multiple data
paths simultaneously.

WRITEPORT OPERATION

InBroadcast Write mode there are noinput or output selectpinsto selectthe
individual Queues separately. The write port will write datainto all four Queues
simultaneously. Note thatin Broadcastmode only the WCLKOis active, all other
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input clocks are notused. The same applies to the write enable (WENO) and
write chip select (WCS0). Datawill be written ontherrising (and falling in DDR)
edge of write clock provided write enable and write chip select are active (LOW)
ontherising edge of write clock. Write operations are prohibited if any of the

four Queues are being partially reset or any of their full flag status full (FF =
LOW).

InFWFT mode, the firstword written to a selected Queue will automatically
be placed ontothe outputbus of thatrespective Queue regardless of the state
ofthe corresponding read enable, provided that the selected Queue was empty
andits corresponding outputready flag was inactive. Thereisatwo cycle input
pipeline and atwo cycle output pipeline. Itwill take two cycles or three rising
edges ofthe WCLK to move data from the write porttothe queue and two cycles
orthoserising edges of RCLK to move data fromthe queue tothe data outlines.
This occurs due to the nature of the FWFT flag timing. Subsequent writes to
the Queuethatis notempty will notfallthroughtothe outputbus. InIDT Standard
mode, everyword including the firstword must be accessed by the read enable
andread chip select.

READPORT OPERATION

In Broadcast Write mode there are fourindependentread port controls for
eachindividual Queue. Data can be read from any of the four Queues using
its corresponding read clock, read enable, and read chip select. A dataword
willbe read ontherising (andfallingin DDR) edge of read clock provided read
enable and read chip select are active. There are also four individual output
enables thatwill take the outputbus to high-impedance. Note that data will be
read from memory regardless of the state of the output enable OE[3:0] pins.
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SIGNAL DESCRIPTIONS
INPUTS:
DATA INPUT BUS (D[39:0])

The datainputbus canbe 40, 20, or 10 bits wide in Demux and Broadcast
mode. D[39:0] are data inputs for the 40-bit wide data bus, D[19:0] are data
inputs for 20-bit wide data bus, and D[9:0] are data inputs for the 10-bit wide
data bus. In Mux mode the input bus will be 10 bits wide for each of the four
internal Queues. D[9:0] are dedicated to Queue 0, D[19:10] are dedicated to
Queue 1,D[29:20] are dedicated to Queue 2, and D[39:30] are dedicated to
Queue 3. Data can be written into each of the four Queues on every WCLK
cycle. Thereisatwo cycleinputpipeline and atwo cycle output pipeline. It will
take two cycles orthreerising edges of the WCLK to move data from the write
porttothe queue and two cycles or those rising edges of RCLK to move data
fromthe queue tothe dataoutlines.

MASTER RESET (MRS)

Thereisasingle masterresetavailable for allinternal Queuesinthis device.
Amasterresetisaccomplished wheneverthe MRS inputis takentoa LOW state.
This operation setsthe internal read and write pointers of all Queuesto the first
locationinmemory. The programmable almostempty flag willgo LOWandthe
almostfull flags willgo HIGH.

If FWFT/SI signalis LOW during master resetthen IDT Standard mode is
selected. Thismode utilizes the empty and full status flags from the EF/OR and
FF/IR dual-purpose pin. During master reset, all empty flags will be setto LOW
and all full flags will be setto HIGH.

If FWFT/SI signal is HIGH during master reset, then the First Word Fall
Throughmodeis selected. This mode utilizes the inputread and output ready
status flags from the EF/OR and FF/IR dual-purpose pin. During master reset,
allinputready flags will be setto LOW and all output ready flags will be setto
HIGH.

All device configuration pins such as MD[1:0], OW[Z:0], IW[1:0], IS[1:0],
0S[1:0], WDDR, RDDR, IOSEL, PFM, FSEL[1:0]and FWFT/SI needsto be
defined before the masterreset cycle. During amaster resetthe outputregister
isinitialized to all zeros. Ifthe output enable(s) are LOW during master reset,
thenthe outputbuswillbe LOW. Ifthe outputenable(s) are HIGH during master
reset, thenthe outputbus will be in High-impedance. RCS has no affecton the
dataoutputs during master reset. If the output width OW[1:0] is configured to
x100rx20, thenthe unused outputs will be in high-impedance. Amaster reset
isrequired after power up before awrite operationto any Queue cantake place.
Master resetis anasynchronous signal and thus the read and write clocks can
be free-running or idle during master reset. See Figure 10, Master Reset
Timing, forthe associated timing diagram.

PARTIAL RESET (PRS0/1/2/3)

Apartialresetisameansbywhichthe user canresetboth the read and write
pointers of each individual Queue inside the device without changing the
Queue’s configuration. There are four dedicated partial reset signalsthateach
correspond to anindividual Queue. There are restrictions as to when partial
reset can be performed that apply to each operating modes.

InMuxmode, partial resetmay notbe performed onthe two Queuesinvolved
during Queue selection onthe read port. For instance, if OS[1:0]is switching
from00to 01 then PRS0 and PRS1 may notbe enabled fromthe firstrising RCLK
edgewith OS[1:0]=01 untilthree morerising RCLK edges have beenreceived.
Inotherwords, partial reset may not be performed foraminimum of three RCLK
cyclesfromthetime anew Queueis selected. Also, if Queue0 or Queuel are
partially resetbefore the switch, the appropriate PRS signal mustreturn HIGH
atleasttrsRr (resetrecoverytime) before the first RCLK edge with OS[1:0]=01.
Any Queues not involved in the selection can be partially reset.
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In Demux mode, partial reset may not be performed on the two Queues
involved during Queue selection on the write port. For instance, if IS[1:0] is
switching from 11 to 10 then PRS3and PRS2 may notbe enabled from the first
rising WCLK edge with OS[1:0]=01 until three more rising WCLK edges have
beenreceived. Inotherwords, partial resetmay not be performed foraminimum
ofthree WCLK cycles from the time anew Queue is selected. Also, if Queue0
orQueuel are partially resetbefore the switch, the appropriate PRS signal must
be HIGH at least trRsR (reset recovery time) before the first WCLK edge with
IS[1:0]=10. Any Queues notinvolved in the selection can be partially reset.

In Broadcast mode, partial reset may not be performed during write
operations. The write enable and write chip select must be HIGH with respect
totherising edge of WCLKO foraminimum of tRss before partial reset canbe
performed. Ifthe device is operatingin DDR mode, partial reset of any Queue
mustbe initiated after the falling edge of WCLKOto ensure data from the falling
edgearewrittenintoallfour Queuesinmemory. This maintains the dataintegrity
of allfour Queues inthe device.

See Figures 11, 12, 13, Partial Reset Timing, for the associated timing
diagram.

FIRST WORD FALL THROUGH/SERIAL IN (FWFT/SI)

Thisisadual purpose pin. During Master Reset, the state ofthe FWFT/SI
inputdetermineswhetherthe device will operate in IDT Standard mode or First
Word Fall Through (FWFT) mode.

IfFWFT/SIis LOW before the falling edge of master reset, then IDT Standard
mode will be selected. Thismode usesthe Empty Flag (EF) toindicate whether
or notthere are any words presentin the Queues memory. It also uses the
Full Flag function (FF) toindicate whether or notthe Queues memory has any
free space for writing. In IDT Standard mode, every word read from the
Queues, including the first, must be requested using the Read Enable (REN),
Read Chip Select (RCS) and RCLK.

IfFWFT/Slis HIGH before the falling edge of master reset, then FWFT mode

willbe selected. Thismode uses Output Ready (OR) toindicate whether or not
there is valid data at the data outputs (Qn). It also uses Input Ready (IR) to
indicate whether or not the Queues have any free space for writing. In the
FWFT mode, the firstword written to an empty Queue goes directly to Qnafter
three RCLK rising edges, provided that the first RCLK meets tSKew param-
eters. Therewillbeaone RCLK cycle delay iftskewis notmet. RENandRCS
do notneed to be enabled. Subsequent words must be accessed using the
REN, RCS, and RCLK. RCS must be LOW or the outputs will be in a High-
state.

The state of the FWFT/SI input must be kept at the present state for the
minimum of the resetrecoverytime (tRsR) after master reset. After this time, the
FWFT/SI acts as a serial input for loading PAE and PAF offsets into the
programmable offset registers. The serial input is used in conjunction with
SCLK, SWEN, SREN, and SDOtoaccessthe offsetregisters. Serial program-
ming using the FWFT/SI pinfunctions the same way in both IDT Standard and
FWFT modes.

WRITE CLOCK (WCLKO0/1/2/3)

There are a possible total of four write clocks available in this device
depending onthe mode selected, each corresponding to the individual Queues
inmemory. Awrite cycleisinitiated onthe rising and/or falling edge of the WCLK
input. Ifthe write double data rate (WDDR) mode pinis tied HIGH during master
reset, data will be written on both the rising and falling edge of WCLK0/1/2/3,
provided that WEN0/1/2/3and WCS0/1/2/3are enabled. If WDDRistied LOW,
datawill be written only onthe rising edge of WCLK0/1/2/3 provided that WENO/
1/2/3 and WCS0/1/2/3 are enabled. The four write clocks are completely
independent of one another.
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Datasetupand hold times mustbe metwithrespecttothe LOW-to-HIGH (and
HIGH-to-LOWin DDR) transition of the write clock(s). Itis permissible to stop
the write clock(s). Note thatwhile the write clocks areidle, the FF/IR0/1/2/3and
PAF0/1/2/3 flags will not be updated unless itis operating in asynchronous
timing mode (PFM=00). The write clocks can either be independent or
coincidentof one another.

In Demux and Broadcast Write mode, only the WCLKOQ inputis available.
All otherwrite clocks inputs should be tied to GND.

WRITE ENABLE (WEN0/1/2/3)

There are a possible total of four write enables available in this device
depending onthe mode selected, one for each individual Queuesinmemory.
Whenthe write enable inputis LOW onthe rising edge of WCLK in single data
rate, data is loaded on the rising edge of every WCLK cycle, provided the
device is not full and the write chip select (WCS) is enabled. The setup and
holdtimes are referenced with respectto the rising edge of WCLK only. When
the write enable inputis LOW ontherising edge of WCLK indouble datarate,
dataisloadedintothe selected Queue ontherising and falling edge of every
WCLK cycle, provided the device is not full and the write chip select (WCS)
is enabled. In this mode, the data setup and hold times are referenced with
respecttothe rising and falling edge of WCLK. Note that WEN and WCS are
sampled only on the rising edge of WCLK in either data rate modes.

Datais stored inthe Queues sequentially and independently of any ongoing
read operation. When the write enable(s) and write chip select(s) are HIGH,
nonewdataiswrittenintothe corresponding Queue oneach WCLK cycle. The
fourwrite enables operate independent of one another.

InDemux and Broadcast mode, only the WENO inputis available. All other
write enables should be tied to Vcc.

WRITE CHIP SELECT (WCS0/1/2/3)

There are apossible total of four write chip selects available in this device
depending onthe mode selected, one for eachindividual Queuesinmemory.
The write chip selects disables all Write Portinputs for each individual Queue
ifitis held HIGH. To perform normal write operations for each individual Queue,
the write chip select mustbe enabled, held LOW. The four write chip selects
are completelyindependent of one another.

When the write chip selectis LOW ontherising edge of WCLK insingle data
rate, data is loaded on the rising edge of every WCLK cycle, provided the
device s notfull and the write enable (WEN) of the corresponding Queue is
LOW. Whenthe write chip selectis LOW ontherising edge of WCLK in double
datarate, dataisloaded into the selected Queue ontherising and falling edge
of every WCLK cycle, provided the device is notfulland the write enable (WEN)
ofthe corresponding Queueis LOW.

Whenthe write chip selectis HIGH onthe rising edge of WCLK in single data
rate, the write portis disabled and no words are written on the rising edge of
WCLK intothe Queue, evenif WEN is LOW. Ifthe write chip selectis HIGH on
therising edge of WCLK in double datarate, the write portis also disabled and
no words are written on the rising and falling edge of WCLK into the Queue,
evenif WENis LOW. Note that WCS is sampled on the rising edge of WCLK
onlyin either data rate modes.

InDemux and Broadcast mode, only the WCS0inputis available. All other
write chip selects should be tied to Vcc.

WRITE DOUBLE DATA RATE (WDDR)

Whenthe write double datarate (WDDR) pinis HIGH prior to master reset,
the write port will be set to double data rate mode. In this mode, all write
operations are based onthe rising and falling edge of the write clocks, provided
thatwrite enables and write chip selects are LOW for the rising clock edges.
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Indouble datarate the write enable signals are sampled with respecttotherising
edge of write clock only, and aword will be written on both the rising and falling
edge of write clock regardless of whether or notthe write enables are active
onthe falling edge of write clock.

WhenWDDR is LOW, the write port will be setto single datarate mode. In
thismode, all write operations are based on only the rising edge of the write
clocks, provided that write enables and write chip selects are LOW during the
rising edge of write clock. This pin should be tied HIGH or LOW and cannot
toggle before or after master reset.

READ CLOCK (RCLKO0/1/2/3)

There are a possible total of four read clocks available in this device
depending onthe mode selected, each corresponding to the individual Queues
inmemory.Aread cycleisinitiated on the rising and/or falling edge ofthe RCLK
input. Ifthe read double datarate (RDDR) mode pinistied HIGH, datawill be
read on both the rising and falling edge of RCLK0/1/2/3, provided that RENO/
1/2/3 and RCS0/1/2/3 are enabled. If RDDR is tied LOW, data will be read
only onthe rising edge of RCLK0/1/2/3 provided that REN0/1/2/3 and RCS0/
1/2/3 are enabled. The four read clocks are completely independent of one
another.

Thereisanassociated data access time (ta) for the data to be read out of
the Queues. Itis permissible to stop the read clocks. Note that while the read
clocks are idle, the EF/OR0/1/2/3 and PAE0/1/2/3 flags will not be updated
unlessitis operatinginasynchronous timing mode (PFM=0). The write and
read clocks can either be independent or coincident.

InMux mode, onlythe RCLKO inputis available. All other read clock inputs
should be tied to GND.

READ ENABLE (REN0/1/2/3)

There are a possible total of four read enables available in this device
depending onthe mode selected, one for each individual Queue in memory.
Whenthe read enable inputis LOW ontherising edge of RCLK in single data
rate, data will be read on the rising edge of every RCLK cycle, provided the
deviceisnotempty andtheread chip select (RCS)is enabled. The associated
dataaccesstime (tA)is referenced with respect to the rising edge of RCLK.
Whenthe read enable inputis LOW ontherising edge of RCLK indouble data
rate, will be read onthe rising and falling edge of every RCLK cycle, provided
the deviceisnotemptyand RCSis enabled. Inthismode, the dataaccesstimes
arereferencedwith respectto the rising and falling edges of RCLK. Note that
REN is sampled only on the rising edge of RCLK in either data rate modes.

Datais stored inthe Queues sequentially andindependently of any ongoing
write operation. When the read enable(s) and read chip select(s) are HIGH,
no new data is read on each RCLK cycle. The four read enables operate
independent of one another.

To prevent reading from an empty Queue in the IDT Standard mode, the
empty flag of each Queue will go LOW with respectto RCLK, when the total
number of words inthe Queue has beenread out, thus inhibiting further read
operations. Upon the completion of a valid write cycle, the empty flag will go
HIGH with respect to RCLK two cycles later, thus allowing another read to
occur, providing tskew of WCLK to RCLK is met.

InMuxmode, only the RENOinputis available. All other read enables should
be tied to Vcc.

READ CHIP SELECT (RCS0/1/2/3)

There are apossible total of four read chip selects available inthis device,
each corresponding tothe individual Queue inmemory. The read chip select
inputs provides synchronous control ofthe read port for each individual Queue.
Whenthe read chip selectis held LOW, the nextrising edge of the correspond-

FEBRUARY 01,2009


http://elcodis.com/

IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with

COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4

ing RCLK will enable the output bus. When the read chip select goes HIGH,
the nextrising edge of RCLK will send the output bus into high-impedance and
preventthat RCLK frominitiating aread, regardless of the state of REN. During
amaster or partial Reset the read chip selectinputhas no effect on the output
bus, output enable (OE[3:0]) is the only input that provides high-impedance
controlofthe outputbus. If outputenable is LOW, the data outputs will be active
regardless of read chip selectuntil the firstrising edge of RCLK after aresetis
complete. Afterwardsif read chip selectis HIGH the data outputs will go to high-
impedance. The four read chip selects are completely independent of one
another.

Theread chipselectinputs donotaffectthe updating of the flags. Forexample,
whenthefirstword is written to any/allempty Queues, the empty flag(s) will still
go from LOW to HIGH based on arising edge of the RCLK(s), regardless of
the state ofthe read chip selectinputs. Also, when operating the Queue in FWFT
mode the firstword written to any/all empty Queues will still be clocked through
tothe outputbus onthe third rising edge of RCLK(s), regardless of the state of
read chip selectinputs, assuming that the tskew parameterismet. Forthis reason
the user should pay extra attention to the read chip selects when adataword
iswrittento any/allempty Queuesin FWFT mode. Ifthe read chip selectinputs
are HIGH when an empty Queue is written into, the first word will fall through
tothe outputregister butwill notbe available on the outputs because they are
inhigh-impedance. The user mustenable the read chip selects onthe nextrising
edge of RCLK to access this firstword.

InMuxmode, onlytheRCSOinputis available. All other read chip selectinputs
should be tied to Vcc.

READ DOUBLE DATA RATE (RDDR)

Whentheread double datarate (RDDR) pintied HIGH, the read port will be
settodouble datarate mode, sampled during master reset. Inthismode, all read
operations are based onthe rising and falling edge of the read clocks, provided
thatread enables and read chip selects are LOW. In double data rate mode,
theread enable signals are sampled with respecttotherising edge of read clock
only,and aword will be read from both the rising and falling edge of read clock
regardless of whether or not read enable and read chip select are active on
the falling edge of read clock.

When RDDRistied LOW at master reset, the read port will be setto single
datarate mode. Inthismode, all read operations are based on only the rising
edge oftheread clocks, provided that read enables and read chip selects are
LOW duringtherising edge of read clock. This pin should be tied HIGH or LOW
and cannottoggle before and after masterreset.

OUTPUTENABLE (OE0/1/2/3)

There are apossible total of four asynchronous outputenables available in
this device, each corresponding tothe individual Queuesinmemory. Whenthe
outputenableinputsare LOW, the outputbus of eachindividual Queue become
activeand drivesthe datacurrentlyinthe outputregister. Whenthe outputenable
inputs (OE[3:0]) are HIGH, the output bus of eachindividual Queue goesinto
high-impedance. During master or partial Reset the output enable is the only
inputthatcan place the output data bus into high-impedance. During resetthe
read chipselectinputhas noeffectonthe outputdata bus. The four outputenable
inputs are completely independent of one another.

InMuxmode, only the OEQinputis available. All other outputenable inputs
should be tied to GND.

I/O SELECT (IOSEL)

Theinputsand outputs of this device can be configured for either LVTTL or
HSTL/eHSTL operation. Ifthe IOSEL pinis HIGH during master reset, thenall
applicable LVTTL or HSTL signals will be configured for HSTL/eHSTL
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operating voltage levels. To select between HSTL or eHSTL VREF must be
drivento 0.75V or 0.9V respectively.

Ifthe IOSEL pinis LOW during master reset, then all applicable LVTTL or
HSTL signals will be configured for LVTTL operating voltage levels. In this
configuration VREF should be setto the static core voltage of 2.5V.

This pinshould be tied HIGH or LOW and cannottoggle before or after master
reset. Please refertotable 5foralistofapplicable LVTTL/HSTL/eHSTL signals.
POWER DOWN (PD)

This device has a power down feature intended for reducing power
consumption for HSTL/eHSTL configured inputs whenthe deviceiisidle fora
long period of time. By entering the power down state certain inputs can be
disabled, thereby significantly reducing the power consumption ofthe part. All
WEN and REN signals mustbe disabled foraminimum of four WCLK and RCLK
cycles before activating the power down signal. The power down signal is
asynchronous and needs to be held LOW throughout the desired power down
time. During power down, the following conditions for the inputs/outputs signals
are:

All datain Queue(s) are retained.

o Alldatainputsbecomeinactive.

o Allwrite andread pointers maintain their last value before power down.

« Allenables, chip selects, and clock input pins become inactive.

o Alldataoutputsbecomeinactive and enter high-impedance state.

o Allflag outputs will maintain their current states before power down.

o Allprogrammable flag offsets maintaintheirvalues.

o Allecho clocks and enables will become inactive and enter
high-impedance state.

o Theserial programmingand JTAG portwill become inactive and enter
high-impedance state.

o Allsetupand configuration CMOS staticinputs are notaffected, asthese

pins are tied to a known value and do not toggle during operation.

Allinternal counters, registers, and flags will remain unchanged and maintain
their currentstate prior to power down. Clockinputs can be continuous and free-
running during power down, but will have no affect on the part. However, itis
recommended thatthe clockinputs be lowwhenthe power downis active. To
exit power down state and resume normal operations, disable the power down
signalby bringingitHIGH. There mustbe aminimum of Lpis waiting period before
read and write operations can resume. The device will continue fromwhere it
had stopped, no form of resetis required after exiting power down state. The
power down feature does not provide any power savings whenthe inputs are
configured for LVTTL operation. However, itwill reduce the currentfor I/Os that
are not tied directly to Vcc or GND. See Figure 39, Power Down Operation
forthe associated timing diagram.

SERIAL CLOCK (SCLK)

The serial clockis usedtoload data and read data fromin the programmable
offsetregisters. Data fromthe serialinputsignal (FWFT/SI) can be loaded into
the offset registers on the rising edge of SCLK provided that the serial write
enable (SWEN) signalis LOW. Data can be read from the offset registers via
the serial data output (SDO) signal on the rising edge of SCLK provided that
SRENisLOW. The serial clock can operate ata maximum frequency of 10MHz.
The read operation is non-destructive. However, the write operation will
changetheflag offsets oneach SCLK rising edge as datashiftsintothe registers.

SERIAL WRITE ENABLE (SWEN)
The serial write enable inputis an enable used for serial programming of the
programmable offset registers. Itis used in conjunction with the serial input
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(FWFT/SI) and serial clock (SCLK) when programming the offset registers.
Whenthe serial write enable is LOW, data atthe serial inputis loaded into the
offsetregister, one hitforeach LOW-to-HIGH transition of SCLK. When serial
write enable is HIGH, the offset registers retain the previous settings and no
offsets are loaded. Serial write enable functions the same way in both IDT
Standard and FWFT modes.

SERIAL READ ENABLE (SREN)

The serial read enable input is an enable used for reading the value of the
programmable offset registers. Itis usedin conjunctionwith the serial data output
(SDO) and serial clock (SCLK) when reading the offset registers. When the
serial read enable is LOW, data at the serial data output can be read fromthe
offsetregister, one hitforeach LOW-to-HIGH transition of SCLK. When serial
read enableis HIGH, the reading ofthe offset registers will stop. Whenever serial
read enable (SREN)is activated valuesinthe offset registers are read starting
fromthefirstlocationinthe offsetregisters. The SREN HIGH to LOW transition
copiesthe valuesinthe offset registers directly into a serial scan out register.
SRENmustbe keptLOWinordertoreadthe entire contents ofthe offsetregister.
Ifatany point SREN is toggled HIGH to LOW, another copy function fromthe
offset register to the serial scan out register will occur. Serial read enable
functions the same way in both IDT Standard and FWFT modes.

OUTPUTS:
DATA OUTPUT BUS (Q[39:0])

The dataoutputbus canbe 40, 20, or 10 bits wide in Mux mode. Q[39:0] are
dataoutputsforthe 40-bitwide data bus, Q[19:0] are data outputs for 20-bitwide
databus, and Q[9:0] are data outputs for the 10-bit wide data bus. In Demux
andBroadcast mode the outputbus will be 10 bits wide foreach ofthe fourinternal
Queues. Q[9:0] are dedicated to Queue 0, Q[19:10] are dedicated to Queue
1,Q[29:20] are dedicated to Queue 2, and Q[39:30] are dedicated to Queue
3. InFWFT mode, when switching from one Queue to another, the data of the
newly selected Queue willalways be present onthe output bus two cycles after
thenextRCLK cycle after OS[1:0]is selected providing RCSis LOW regardless
ofwhetherornotREN is active. Thus each of the four Queues canbe accessed
on every RCLK cycle.

EMPTY/OUTPUT READY FLAG (EF/OR0/1/2/3)

There are four empty/output ready flags available in this device, each
corresponding tothe individual Queuesinmemory. Thisis adual-purpose pin
thatis determined based on the state of the FWFT/SI pin during master reset
forselecting one of the two timing modes ofthis device. Inthe IDT Standardmode,
the empty flags are selected. Whenanindividual Queueis empty, itsempty flag
willgo LOW, inhibiting further read operations fromthat Queue. Whenthe empty
flagis HIGH, the individual Queue is notempty and valid read operations can
beapplied. See Figure 24, 25, Read Cycle, Empty Flag and First Word Latency
Timing (IDT Standard Mode), for the relevanttiming information. Also see Table
3“Status Flags for IDT Standard Mode” for the truth table of the empty flags.

InFWFT mode, the outputready flags are selected. Output ready flags (OR)
goLOWatthe sametime thatthe firstword writtento an empty Queue appears
onthe outputs, whichisaminimum ofthree read clock cycles provided the RCLK
and WCLK meetsthe tskew parameter. OR stays LOW afterthe RCLK LOW-
to-HIGH transitions that shifts the last word from the Queue to the outputs. OR
goes HIGHwhen an enabled read operation is performedto an empty queue.
The previous datastays atthe outputs, indicating the lastword was read. Further
datareadsareinhibited untilanewwordis onthe buswhen OR goes LOW again.
See Figure 21, 22, 23, Read Timing (FWFT Mode), for the relevant timing
information. Also see Table 4 “Status Flags for FWFT Mode” for the truth table
ofthe emptyflags.
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The empty/output ready flags are synchronous and updated on the rising
edge of RCLK. InIDT Standard mode, the flags are double register-buffered
outputs. InFWFT mode, the flags are triple register-buffered outputs. The four
empty flags operate independent of one another and always indicate the
respective Queuge’sstatus.

COMPOSITE EMPTY/OUTPUT READY FLAG (CEF/COR)

This status pinis used to determine the empty state of the current Queue
selected. The composite empty/output ready flag represents the state of the
Queue selected onthe read port, such thatthe user does not have to monitor
eachindividual Queues’ empty/outputready flags. The composite empty/output
ready flag is only available in Mux mode, since the output select bits (OS[1:0])
are used to select any one of the four Queues to read from.

The timing of the composite empty/output ready flag differsin IDT Standard
and FWFT modes. InIDT Standard mode, when switching from one Queueto
another, the composite empty flag will update tothe status of the newly selected
Queue one RCLK cycleafterthe rising edge of RCLK that made the new Queue
selection. InFWFT mode, the composite output ready flag will update tothe status
ofthe newly selected Queue ontwo clock cycles after the rising edge of RCLK
thatmade the new Queue selection. See Figures 26, 27 forthe associated timing
diagram. See Table 3and 4 “Status Flags for IDT Standard and FWFT Mode
“forthe truth table of the composite empty flag.

FULL/INPUT READY FLAG (FF/IR0/1/2/3)

Therearefourfullinputready flags availablein this device, each corresponding
totheindividual Queuesinmemory. Thisisadual-purpose pinthatis determined
based onthe state of the FWFT/SI pin during master reset for selecting the two
timing modes ofthis device. Inthe IDT Standard mode, the full flags are selected.
Whenanindividual Queue isfull, its full flags will go LOW after the rising edge
of WCLK thatwrote the lastword, thus inhibiting further write operationstothe
Queue. Whenthe fullflagis HIGH, the individual Queue is not full and valid write
operations can be applied. See Figures 14, 15, 16, Write Cycle, Full Flag and
First Word Latency Timing (IDT Standard Mode), for the associated timing
diagram. Also see Table 3“Status Flags for IDT Standard Mode” for the truth
table ofthe full flags.

InFWFT mode, the inputready flags are selected. Inputready flags go LOW
whenthere is adequate memory space in the Queues for writing in data. The
inputready flags go HIGH after the rising edge of WCLK thatwrote the lastword,
when there are no free spaces available for writing in data. See Figures 17,
18,19, Write Timing (FWFT Mode), for the associated timing information. Also
see Table 4 “Status Flags for FWFT Mode” for the truth table of the full flags. The
inputready status notonly measuresthe depth ofthe Queues memory, butalso
countsthe presence of awordinthe outputregister. Thus, in FWFT mode, the
totalnumber of writes necessary tomake IR HIGH is one greater than needed
to set FF =LOW in IDT Standard mode.

In Broadcast mode, when any one of the four full flags becomes asserted,
allwrite operationsto every Queue will be disabled. This maintains dataintegrity
throughout allfour Queues for comparison. Inall other modes, the full flag will
only disable write operationstoits corresponding Queue.

FF/IRis synchronous and updated on the rising edge of WCLK. FF/IR are
double register-buffered outputs. The four full flags operate independent of one
another, exceptin Broadcast mode.

Topreventdataoverflowinthe IDT Standard mode, the full flag of each Queue
willgo LOWwith respectto WCLK, when the maximum number of words has
beenwrittenintothe Queue, thusinhibiting further write operations. Uponthe
completionofavalid read cycle, the full flag will go HIGH with respectto WCLK
two cycles later, thus allowing another write to occur, provided tsSkew has been
met.
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To prevent data overflow in the FWFT mode, the input ready flag of each
Queue willgo HIGHwith respectto WCLK, whenthe maximumnumber of words
has beenwritteninto the Queue, thusinhibiting further write operations. Upon
the completion of avalid read cycle, the inputready flag will go LOW with respect
to WCLK two cycles later, thus allowing another write to occur, provided tSKEw
hasbeenmet.

COMPOSITE FULL/INPUT READY FLAG (CFF/CIR)

Thisstatus pinis used to determine the full state of the current Queue selected.
The composite full/inputready flag represents the state ofthe Queue selected
onthe write port, such that the user does not have to monitor each individual
Queues’ fullinput ready flags. The composite full/input ready flag is only
available in both Demux and Broadcast modes. When switching from one
Queuetoanother, the composite full/input ready flag will update to the status of
the newly selected Queue one WCLK cycle after the rising edge of WCLK that
made the new Queue selection, regardless of which timing mode the device is
operating in. See Figure 28, Composite Full Flag for the relevant associated
timing diagram. See Table 3and 4 “Status Flags for IDT Standard and FWFT
Mode “forthe truth table of the composite full flag
PROGRAMMABLE ALMOSTEMPTY FLAG (PAE0/1/2/3)

There are four programmable almost empty flags available in this device,
each corresponding to the individual Queuesin memory. The programmable
almostempty flag is an additional status flag that notifies the userwhenthe Queue
isnearempty. The user may utilize this feature asan early indicator astowhen
the Queue will become empty. InIDT Standard mode, PAE will go LOW when
there are nwords or less in the Queue. In FWFT mode, the PAE will go LOW
whenthere aren-1wordsorlessinthe Queue. The offset “n"isthe empty offset
value. The default setting for this value is stated in Table 2. Since there are four
internal Queues hence four PAE offset values, n0, n1, n2, and n3.

Therearetwotimingmodesavailable forthe PAE flags, selectable by the state
of the Programmable Flag Mode (PFM) pin during master reset. If PFMis tied
HIGH, then synchronous timing mode is selected. If PFM is tied LOW, then
asynchronoustimingmode s selected. In synchronous PAE configuration, the
PAE flag is updated on the rising edge of RCLK. In asynchronous PAE
configuration, the PAE flagis asserted LOW onthe LOW-to-HIGH transitions of
the Read Clock (RCLK). PAE isreset to HIGH on the LOW-to-HIGH transitions
of the Write Clock (WCLK). See Figure 36, and 38, Synchronous and
Asynchronous Programmable Almost-Empty Flag Timing (IDT Standard and
FWFT mode), for the relevanttiming information.

The four programmable almost empty flags operate independent of one
another.

PROGRAMMABLE ALMOST FULL FLAG (PAF0/1/2/3)

There are four programmable almost full flags available in this device, each
corresponding tothe individual Queuesinmemory. The programmable almost
fullflagis an additional status flag that notifies the userwhenthe Queueis nearly
full. The user may utilize this feature as an early indicator astowhen the Queue
will not be able to accept any more data and thus prevent data from being
dropped. InIDT Standard mode, if no reads are performed after master reset,
PAF will go LOW after (D-m) (D meaning the density of the particular device)
words are writtento the Queue. In FWFT mode, PAF will go LOW after (D+1-
m)wordsare writtentothe Queue. The offset“m”isthe full offsetvalue. The default
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setting forthis value is statedin Table 2. Since there are four internal Queues
hence four PAF offset values, m0, m1,m2, and m3.

Therearetwotimingmodes available forthe PAF flags, selectable by the state
of the Programmable Flag Mode (PFM) pin during master reset. If PFMis tied
HIGH, then synchronous timing mode is selected. If PFM is tied LOW, then
asynchronoustimingmode s selected. Insynchronous PAF configuration, the
PAF flag is updated on the rising edge of WCLK. In asynchronous PAF
configuration, the PAF flagis asserted LOW onthe LOW-to-HIGH transitions
of the Write Clock (WCLK). PAF is reset to HIGH on the LOW-to-HIGH
transitions of the Read Clock (RCLK). See Figures 35and 37, Synchronous
and Asynchronous Programmable Almost-Full Flag Timing (IDT Standard
and FWFT mode), for the relevant timing information.

The four programmable almost full flags operate independent of one
another.

TABLE 6 — TSKEW MEASUREMENT

DataPort | StatusFlags | Tskew Measurement Datasheet
Configuration Parameter
DDR Input EF/OR | Negative Edge WCLKto | tskEw2
o Positive Edge RCLK
DDROutput | FF/R Negative Edge RCLKto |  tskew?
Positive Edge WCLK
PAE Negative Edge WCLKto |  tskEws
Positive Edge RCLK
PAF Negative Edge RCLKto |  tskEws
Positive Edge WCLK
DDR Input EF/OR | Negative Edge WCLKto |  tskEw2
o Positive Edge RCLK
SDR Output FF/R Positive Edge RCLK to tSKEW1
Positive Edge WCLK
PAE Negative Edge WCLKto |  tskEws
Positive Edge RCLK
PAF Positive Edge RCLK to tSKEW3
Positive Edge WCLK
SDR Input EF/OR Positive Edge WCLK to tSKEW1
to Positive Edge RCLK
DDR Output FF/R Negative Edge RCLKto |  tskEw2
Positive Edge WCLK
PAE Positive Edge WCLK to tSKEWS3
Positive Edge RCLK
PAF Negative Edge RCLKto |  tskEws
Positive Edge WCLK
SDR Input EF/OR Positive Edge WCLK to tSKEW1
o Positive Edge RCLK
SDR Output FF/R Positive Edge RCLK to tSKEW1
Positive Edge WCLK
PAE Positive Edge WCLK to tSKEW3
Positive Edge RCLK
PAF Positive Edge RCLK to tSKEW3
Positive Edge WCLK
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ECHO READ CLOCK (ERCLKO0/1/2/3)

There are four echo read clock outputs available in this device, each
corresponding to their respective input read clocks in the Queue. The echo
read clockis a free-running clock output, that will always follow the RCLK input
regardless of the read enables and read chip selects. The ERCLK output
follows the RCLK inputwith an associated delay. This delay provides the user
withamore effective read clock source whenreading datafromthe outputbus.
Thisis especially helpful at high speeds when variables within the device may
cause changesinthe dataaccesstimes. These variationsinaccesstime may
be caused by ambient temperature, supply voltage, or device characteristics.

Anyvariations effecting the dataaccesstime will also have a corresponding
effectonthe echoread clock output produced by the device, therefore the echo
read clock outputlevel transitions should always be atthe same positionintime
relative tothe data outputs. Note, thatechoread clockis guaranteed by design
to be slowerthanthe slowestdata outputs. Referto Figure 6, Echo Read Clock
and Data Output Relationship, Figure 27, Echo Read Clock and Read Enable

Vs

RCLK /

ERCLK

QSLOWEST®

6157 drw12

NOTES:

<_tA‘1
1. REN is LOW. OE is LOW.
2. tERCLK > ta, guaranteed by design.

3. Qslowest is the data output with the slowest access time, ta.
4. Time, tp is greater than zero, guaranteed by design.
5. DDR mode clocks data on rising and falling edge of RCLK.

Figure 6. Echo Read Clock and Data Output Relationship
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Operationin Double Data Rate Mode and Figure 28, Echo RCLK and Echo
REN Operation fortiming information. The four echo read clock outputs operate
independent of one another and are direct copies of their respective RCLK
inputs.

ECHO READ ENABLE (EREN0/1/2/3)

There are four echo read enable outputs available in this device, each
corresponding to the individual Queues in memory. The echo read enable
output is provided to be used in conjunction with the echo read clock and
provides the device receiving data from the Queue with a more effective
scheme for reading the Queues’ data. The echo read enable output is
controlled by internal logic thatbecomes active for the read clock cycle thata
newwordisread outofthe Queue. Thatis, arising edge of read clock will cause
echoreadenabletogoLOW, ifbothread enable and read chip selectare active
andthe Queueis notempty. Inotherwords, every cycle puts dataonthe output
bus and drives EREN output to the LOW.
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¢ trek
11— to
TCK ‘ Sg / ™ /
TDI/
TMS
tDs P tDH < tho
TDO DO
< t4—p] tooH
TRST 6157 drw13
13 Notes to diagram:
t1 = tTckLow
t2 = tTCKHIGH

t3 = tRST (reset pulse width)
t4 = tRSR (reset recovery)

Figure 7. Standard JTAG Timing

JTAG

ACELECTRICALCHARACTERISTICS
SYSTEMINTERFACEPARAMETERS (Vec = 2.5V % 5%; Tambient (Industrial) = 0°C to +85°C)

:ngggggg et Symbol ConTtiﬁfitons Min. | Max.| Units
IDT72T55268
Parameter Symbol | Test Conditions | Min. | Max. | Units JTAG Clock InputPeriod | trck - 100 | - ns
DataOutput - ) 20 | ns JTAG Clock HIGH tTCKHIGH - 4 | - ns
DataOutputHold|  toowe 0 ] s JTAG Clock Low tTckLOw - 4 | - ns
Datalnput DS trise=3ns 10 ] s JTAG Reset tRST - 50 - ns
tDH tfall=3ns 10 - JTAG ResetRecovery | tRSR - 5 [ - ns
NOTE:
1. 50pf loading on external output signals.
36 FEBRUARY 01,2009

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/

IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES

JTAG TIMING SPECIFICATIONS The Standard JTAG interface consists of seven basic elements:
(IEEE1149.1 COMPLIANT) Test Access Port (TAP)

TAP controller
The JTAG test portinthis device is fully compliant with the IEEE Standard Instruction Register (IR)

TestAccess Port (IEEE 1149.1) specifications. Five additional pins (TDI, TDO, g%z;;egséiegt;o(g\((%l)?)
TMS, TCK and TRST) are provided to support the JTAG boundary scan ID Code Register

interface. Note that IDT provides appropriate Boundary Scan Description Flag Programming
Language program files for these devices.

The following sections provide a brief description of each element. For a
complete description refertothe IEEE Standard Test Access Port Specification
(IEEE Std. 1149.1-1990).

The Figure below shows the standard Boundary-Scan Architecture

| v

) In Pad —®> Incell —&>| —®>| Outcell —®>| Out Pad
All inputs
Eg: Dins, Clks Core
(BSDL file * Logic ‘ All outputs
describes the
chain order) In Pad ——® Incell —®> —®>| Outcell ——®>{ Out Pad
TDI T
= ID "
— —
L L
, Bypass
] L »
Flag Offset Chain
—>
#  Instruction TDO
™S > Register
—>
TCK Instruction
> TAP Select
TRST
> Enable
6157 drw14
Figure 8. JTAG Architecture
TEST ACCESS PORT (TAP) THETAPCONTROLLER
The TAP interface is a general-purpose port that provides access to the The TAP controlleris asynchronousfinite state machine thatresponds to
internal JTAG state machine. Itconsists of fourinput ports (TCLK, TMS, TDI,  TMSand TCLK signals to generate clock and control signalstothe Instruction
TRST) and one output port (TDO). and Data Registers for capture and updating of data passed through the TDI
serialinput.
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1 Test-Logic
Reset [
Input is } +0 1
TMS 0 1 1
Run-Test/ Select- > Select-
Idle _: DR-Scan IR-Scan
A + 0 ] * 0
1 Capture-DR Capture-IR
+0 0 +0 60 \
> Shift-DR p| Shift-IR
v 1y
. | 1 1
> Exit1-DR S Exit1-IR
Yo Vo Yo
Pause-DR Pause-IR
v 1y
0| Exit2-DR 0 Exit2-IR
v 1y
Update-DR | <& Update-IR | o |
1y *o 1y ‘o
< 6157 drw15

NOTES:
1. Five consecutive 1's at TMS will reset the TAP.
2. TAP controller resets automatically upon power-up.

Figure 9. TAP Controller State Diagram

Refer to the IEEE Standard Test Access Port Specification (IEEE Std.
1149.1)for the full state diagram

All state transitions within the TAP controller occur atthe rising edge of the
TCLK pulse. The TMS signallevel (0 or 1) determines the state progression
thatoccursoneach TCLK rising edge. The TAP controllertakes precedence
overthe Queue operation and must be reset after power up ofthe device. See
TRST description for more details on TAP controller reset.

Test-Logic-ResetAlltestlogicis disabledinthis controller state enabling the
normal operationofthe IC. The TAP controller state machine is designedinsuch
awaythat, no matterwhatthe initial state ofthe controlleris, the Test-Logic-Reset
state canbe entered by holding TMS at high and pulsing TCK five times. This
is the reason why the Test Reset (TRST) pin is optional.

Run-Test-ldle Inthis controller state, the testlogicinthe ICis active only if
certaininstructions are present. For example, ifaninstruction activates the self
test, thenitwill be executed when the controller enters this state. The test logic
inthe ICis idle otherwise.

Select-DR-Scan Thisis a controller state where the decision to enter the
Data Path orthe Select-IR-Scan stateis made.

Select-IR-Scan This is a controller state where the decision to enter the
Instruction Pathismade. The Controller canreturntothe Test-Logic-Reset state
otherwise.
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Capture-IR Inthis controller state, the shiftregister bank in the Instruction
Register parallelloads a pattern of fixed values on the rising edge of TCK. The
last two significant bits are always required to be “01".

Shift-IR In this controller state, the instruction register gets connected
between TDIand TDO, and the captured pattern gets shifted on eachrrising
edge of TCK. The instruction available on the TDI pinis also shifted into the
instruction register. TDO changes on the falling edge of TCK.

Exitl-IR Thisisacontroller state where adecisiontoenter either the Pause-
IR state or Update-IR state is made.

Pause-IR This state is provided in order to allow the shifting of instruction
registerto be temporarily halted.

Exit2-DR Thisisacontroller state where adecisionto enter either the Shift-
IR state or Update-IR state is made.

Update-IR Inthis controller state, the instruction in the instruction register
scanchainislatchedintotheregister of the Instruction Register on everyfalling
edgeof TCK. Thisinstructionalsobecomesthe currentinstructiononceitislatched.

Capture-DRInthis controller state, the datais parallel loaded intothe data
registers selected by the currentinstruction on the rising edge of TCK.

Shift-DR, Exitl-DR, Pause-DR, Exit2-DR and Update-DR These
controller states are similarto the Shift-IR, Exit1-IR, Pause-IR, Exit2-IR and
Update-IR statesinthe Instruction path.
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THE INSTRUCTION REGISTER

The instruction register (IR) is eight bits long and tells the device what
instructionistobe executed. Information containedintheinstructionincludesthe
mode of operation (either normalmode, inwhich the device performsits normal
logic function, or test mode, in which the normal logic function is inhibited or
altered), the test operation to be performed, which of the four data registersis
tobe selected forinclusioninthe scan path during data-register scans, and the
source of datatobe capturedintothe selected data register during Capture-DR.

TESTDATAREGISTER

The Test Dataregister contains three test dataregisters: the Bypass, the
Boundary Scan register and Device ID register.

Theseregisters are connected in parallel between acommon serial input
andacommon serial data output.

The following sections provide a brief description of each element. For a
complete description, refertothe IEEE Standard Test Access Port Specification
(IEEE Std. 1149.1-1990).

TEST BYPASS REGISTER

Theregisteris used to allow test data to flow through the device from TDI
to TDO. It contains asingle stage shiftregister foraminimumlengthinthe serial
path. Whenthe bypassregisteris selected by aninstruction, the shift register
stageis settoalogic zeroontherising edge of TCLK whenthe TAP controller
isinthe Capture-DR state.

The operation of the bypass register should not have any effect on the
operation ofthe device inresponse tothe BYPASS instruction.

THE BOUNDARY-SCAN REGISTER

The boundary-scan register (BSR) is 48 bits long. It contains one
boundary-scan cell (BSC) for each normal-functioninput pinand one BSC for
eachnormal-function /O pin (one single cell for both input data and output data).
TheBSRisused 1)tostore testdatathatisto be applied externally to the device
outputpins, and/or 2) to capture data that appears internally at the outputs of
the normal on-chip logic and/or externally at the device input pins.

THE DEVICE IDENTIFICATION REGISTER

The Device Identification Register is a Read Only 32-bit register used to
specify the manufacturer, part number and version of the device to be
determinedthroughthe TAP inresponse to the IDCODE instruction.

IDT JEDEC ID numberis 0xB3. This translates to 0x33 when the parity is
dropped inthe 11-bit Manufacturer IDfield.

Forthe IDT72T55248/72755258/72T55268, the Part Number field con-
tains the following values:

Device Part# Field
IDT72755248 04C9 (hex)
IDT72755258 04CA (hex)
IDT72755268 04CB (hex)
31(MSB) 28 27 12 11 1 O(LSB)
Version (4 bits) | Part Number (16-bit) |Manufacturer ID (11-bit)
0000 0033 (hex) 1

IDT72755248/258/268 JTAG Device Identification Register
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JTAG INSTRUCTION REGISTER

The Instruction register allows an instruction to be serially input into the
devicewhenthe TAP controllerisinthe Shift-IR state. Theinstructionis decoded
to performthe following:
Selecttestdataregistersthatmay operate while the instruction is
current. The other test data registers should notinterfere with chip
operationandthe selected dataregister.
Define the serialtestdataregister paththatis usedto shift data between
TDIand TDO during data register scanning.

The Instruction Register is a4 hit field (i.e. IR3, IR2, IR1, IR0) to decode
16 different possible instructions. Instructions are decoded as follows.

Hex | Instruction Function

Value

0000 | EXTEST Testexternal pins

0001 | SAMPLE/PRELOAD| Selectboundary scanregister

0002 | IDCODE Selects chipidentificationregister

0003 | CLAMP Fix the output chains to scan chain values

0004 | HIGH-IMPEDANCE | Putsalloutputsin high-impedance state

0007 | OFFSET READ Read PAE/PAF offsetregister values

0008 | OFFSETWRITE | Write PAE/PAF offsetregistervalues

000F | BYPASS Selectbypassregister

Private Several combinations are private (for IDT

internal use). Do not use codes other than
those identified above.

JTAG INSTRUCTION REGISTER DECODING

The following sections provide a brief description of eachinstruction. For
acompletedescriptionrefertothe IEEE Standard Test Access Port Specification
(IEEE Std. 1149.1-1990).

EXTEST

The required EXTEST instruction places the device into an external
boundary-testmode and selects the boundary-scan register to be connected
between TDIand TDO. During this instruction, the boundary-scanregisteris
accessedtodrive test data off-chip via the boundary outputs and receive test
data off-chip viathe boundary inputs. As such, the EXTEST instructionis the
workhorse of [EEE. Std 1149.1, providing for probe-less testing of solder-joint
opens/shorts and of logic cluster function.

SAMPLE/PRELOAD

Therequired SAMPLE/PRELOAD instruction allows the device toremainin
a normal functional mode and selects the boundary-scan register to be
connected between TDland TDO. During thisinstruction, the boundary-scan
register can be accessed via a data scan operation, to take a sample of the
functional data entering and leaving the device. Thisinstructionis also usedto
preloadtestdatainto the boundary-scan register before loadingan EXTEST
instruction.

IDCODE

The optional IDCODE instructionallows the device to remainin ts functional
mode and selects the optional device identification register to be connected
between TDIand TDO. The device identification registeris a32-bit shift register
containing information regarding the device manufacturer, device type, and
versioncode. Accessing the device identification register does notinterfere with
the operation of the device. Also, access to the device identification register
should beimmediately available, viaa TAP data-scan operation, after power-
up of the device or after the TAP has been reset using the optional TRST pin
or by otherwise moving to the Test-Logic-Reset state.
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CLAMP

The optional CLAMP instruction setsthe outputs of an device to logiclevels
determined by the contents ofthe boundary-scan register and selects the one-
bitbypassregisterto be connected between TDIand TDO. Before loading this
instruction, the contents of the boundary-scanregister can be presetwith the
SAMPLE/PRELOAD instruction. During this instruction, data can be shifted
through the bypassregister from TDIto TDO without affecting the condition of
the outputs.

HIGH-IMPEDANCE

The optional High-Impedanceinstruction sets all outputs (including two-state
aswellasthree-state types) of an device toadisabled (high-impedance) state
and selectsthe one-bitbypassregisterto be connected between TDland TDO.
During thisinstruction, data can be shifted throughthe bypass registerfrom TDI
to TDO without affecting the condition ofthe device outputs.

Downloaded from Elcodis.com electronic components distributor
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OFFSET READ

Thisinstructionis an alternative to serial reading the offset registers for the
PAE/PAF flags. Whenreading the offset registers through this instruction, the
dedicated serial programming signals must be disabled.

OFFSET WRITE

Thisinstructionis analternative to serial programming the offset registers for
the PAE/PAF flags. When writing the offset registers through thisinstruction, the
dedicated serial programming signals must be disabled.

BYPASS

Therequired BYPASS instruction allows the device to remaininanormal
functional mode and selects the one-bit bypass register to be connected
between TDI and TDO. The BYPASS instruction allows serial data to be
transferredthroughthe IC from TDIto TDO without affecting the operation of
the device.
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- | tRS >
MRS N 7[
|<—tRSS—> <—{RSR |
WEN N
REN K}Z AN
|<—tRSS—> <«— {RSR >
SWEN, N
SREN > N
— tRSS
IS[1:0]@, ></
0S[1:0]®
<+—{RSS |
MDI[1:0]®
<—tRsS >
OW[1:0]¥,
IW[1:0]¢
<+ tRSS > HIGH = Synchronous PAE/PAF Timing
PFM® LOW = Asynchronous PAE/PAF Timing
<+ tRSS = HIGH = Read/Write Double Data Rate
RDDR®,
WDDR® LOW = Read/Write Single Data Rate
<« tRSS ™ HIGH = FWFT Mode
FWFT/SI® ></ LOW = IDT Standard Mode
<+ tRSS > HIGH = HSTL I/Os
IOSEL® LOW = LVTTL I/Os
4— tRSS
FSEL[1:0]® ></
_ <~ tRSF > If FWFT = HIGH, OR = HIGH
EF/OR B —
01/2/3 If FWFT = LOW, EF = LOW
_ < tRSF > If FWFT = LOW, FF = HIGH
FF/R B —
0/1/2/3 If FWFT = HIGH, TR = LOW
<— tRSF
PAF0/1/2/3 7Z
<4— tRSF >
PAEO/1/2/3 xi
<4— tRSF >
OE = HIGH
Q[39-0] Xi ———————————————————————————————————

NOES 6157 drw16
1. OE can be toggled during this period.

2. PRS should be HIGH during a MRS.

3. RCLK(s), WCLK(s) and SCLK(s) can be free running or idle.

4. The state of these pins are latched when the master reset pulse is LOW.

5. JTAG clock should not toggle during master reset.

6. RCS and WCS can be HIGH or LOW until the first rising edge of RCLK after master reset is complete.
7

. EREN wave form is identical to REN, ERCLK wave form is identical to RCLK.
Figure 10 . Master Reset

41 FEBRUARY 01,2009

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/

IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with

COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES
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EF/OR0/1 Current State If FWFT = LOW, EF = LOW
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l«—— tRSF ——» _
Q[39-0]@4 Output Data Queue 0 X Output Data Queue 1 N e OE=HIGH _ .
OE = LOW
6157 drw17
NOTES:

1. During the output selection of two Queues, partial reset of the two Queues involved are prohibited.
2. During partial reset the high-impedance control of the output is provided by OE only.

3. PRS0/1 must go LOW after the fourth rising edge of RCLKO.
4. This is the output data from Queue0 and Queuel.

Figure 11 . Partial Reset for Mux mode
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Il
IS[1:0] 00 = Queue 0 01 = Queue 1
o «——tRSF If FWFT = HIGH, OR = HIGH
F/ORO0/A Current State If FWFT = LOW, EF = LOW
o <« tRSF ——> If FWFT = HIGH, OR = HIGH
F/OR2/3 Current State If FWFT = LOW, EF = LOW
o «— tRSF If FWFT = HIGH, FF = HIGH
FF/IRO/ Current State If FWFT = LOW, IR = LOW
o <+——IRSF If FWFT = HIGH, FF = HIGH
FF/IR2/3 Current State If FWFT = LOW, IR = LOW
__ [+——tRSF ——| |t FWFT = HIGH, FF = HIGH
FF/CIR Current State If FWFT = LOW, IR = LOW
«—— tRSF ——»|
PAEO/1 Current State X
-«—— tRSF ——»|
PAE2/3 Current State Sk
«—— tRSF ——»|
PAFO0/1 Current State P4
l—— tRSF ——»|
PAF2/3 Current State 4
[e—— tRSF —»
Q[9-0]@4) N OE=HIGH_ __ . __.
Q[19-10]@5) AN —
E=LOW
[a—— tRSF ——»| __
Q[29-20](26) N OE=HIGH ..
Q[39-30]@7 N —
E =LOW 6157 drw18
NOTES:
1. During the output selection of two Queues, partial reset of the two Queues involved are prohibited.
2. During partial reset the high-impedance control of the output is provided by OE only.
3. PRS0/1 must go LOW after the fourth rising edge of WCLKO.
4. This is the output data from Queue0.
5. This is the output data from Queuel.
6. This is the output data from Queue2.
7. This is the output data from Queue3.
Figure 12 . Partial Reset for Demux mode
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PAEO0/1/2/3 N
-«—— tRSF ——»|
PAF0/1/2/3 74
l«—— tRSF —»| OF < HIGH
Q[39-0]®* S,\ ........................... = il
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6157 drw19
NOTES:

1. If the write port is configured in double data rate, partial reset must be initiated after the falling edge of WCLKO to ensure falling edge data is written into memory.
2. Only the read enable of the Queue involved in partial reset need to be HIGH.

3. During partial reset the high-impedance control of the outputs is provided by OE only.

4. Only affects the output of the Queue partial reset is applied to.

Figure 13. Partial Reset for Broadcast mode
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Figure 15. Write Cycle and Full Flag Timing (Broadcast Write mode, IDT Standard mode, SDR to SDR) x10 In to x10 Out
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NOTES: o
1. WCSO0, RCS0/1/2, and OE0/1/2 are LOW.
2. There is a two-stage pipeline so each read appears in the queue two cycles or three rising edges of WCLK later.

Figure 16. Write Cycle and Full Flag Timing (Demux mode, IDT Standard mode, SDR to SDR) x10 In to x10 Out
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NOTE: o
1. WCSO0/1, and OEO/1 are LOW.

Figure 17. Write Timing (Mux mode, FWFT mode, SDR to SDR) x10 In to x10 Out
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with COMMERCIAL ANDINDUSTRIAL
Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES

Din[9:0]

AwrF twFF

RCLK1 w%%%ﬁ
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=
3
m
m
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< tA < tA < tA
Q[19:10] w1 w2 w3 w4

ree N N N A X

SI;tFaEF+
< {A
Q[9:0] w1 w2

uy)
m
P
o
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NOTES: o
1. WCSO0, RCS0/1, and OEOQ/1 are LOW.
2. Q[39:10] = 0.

Figure 21. Read Timing (Broadcast Write mode, FWFT mode, SDR to SDR) x10 In to x10 Out
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oo N N A A A A o

< tA < tA < tA <+ {A
Q[9:0] W1 w2 w3 w4 W5

6157 drwG

NOTES:

1. WCSO0, RCS0, and OEOQ are LOW.
2. OS[L:0] = 00.

3. Q[39:10] = 0.

Figure 22. Read Timing (Mux mode, FWFT mode, SDR to SDR) x10 In to x10 Out

WCLKO ﬂw%w

FtENS -Pd-tENHq
WENO <+— {SKEW1 ——»
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o
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m

zZ

w

v

< {A < {A > <+ {A ¥
Q[9:0] W1 Byte D W1 Byte 1 W2 Byte D W2 Byte 1

6157 drwH
NOTES:

1. WCS0, RCS0, and OEO are LOW.
2. 1S[1:0] = 00. Q[39:10] = 0.
3. WD is a 20-bit word. Q[9:0] = Byte 0, Q[19:10] = Byte 1.

Figure 23. Read Timing (Demux mode, FWFT mode, SDR to SDR) x20 In to x10 Out
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T A N N

RCLK1

[4— tA > 4— tA >
Q[19:10] Previous Data in Output Register Wx Byte 0 Wx Byte 1

o
1
7
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m
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RCLKO / \ A LA
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Q[9:0] Previous Data in Output Register Wx Byte 0 Wx Byte 1

|« tSKEW1 > -« tREF
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«—— tENS —>| <« tENH ¥
1S[1:0] 01 = Queue 1 >I< 00 = Queue 0 01

=
m
z
o

+—— tDS ——»|« tDH »j¢—— DS —» |« tDH
D[19:0] XXZXEI( wxeyeo-gye1 Y wxeeo-gyie XXX X XXX XX XXX XX X XXX XX XX

6157 drwl

NOTES: o
1. WCSO0, RCS0/1, and OEO0/1 are LOW.
2. WX is a 20-bit word. LSB = Byte 0, MSB = Byte 1.

Figure 24. Read Cycle, Empty Flag and First Word Latency (Demux mode, IDT Standard mode, SDR to SDR) x20 In to x10 Out
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES
No Read
e N
RCLKO i - S NS T N A N
tENS
o PER
RENO
{DS»
0S8[1:0] 01 = Queue 1 F 11 = Queue 3
— tA —> —tA —>
Q[39:01®) Word D-1 Queue 1 Word D Queue 1 Next Word Queue 3
a— tREF —»
EF AN
-a— tREF —» -a— IREF —»]
CEF g 7\4
K 6157 drw23
NOTES:
1. RCS0 and OEO are LOW.
2. EF3 is HIGH.

3. Word D-1 is the second and last word in Queue 1. Word D is the last word in Queue 1.

Figure 26. Composite Empty Flag (Mux mode, IDT Standard mode, SDR to SDR) x10 In to x40 Out

RCLKO A N A N A
tENS
L < Oy
RENO
tENS
<
0OS[1:0] 01 = Queue 1 11 = Queue 3
e— tA — tA —>»
Q[39:0]® Word D-1 Queue 1 L Word D Queue 1 k Next Word Queue 3
-«— tREF —»
OR1 7\4

l«— tREF «— tREF —
con * S

6157 drw24

Q|

NOTES:

1. RCS0 and OEO are LOW.

2. OR3 is LOW.

3. Word D-1 is the second and last word in Queue 1. Word D is the last word in Queue 1.

Figure 27. Composite Output Ready Flag (Mux mode, FWFT mode, SDR to SDR) x10 In to x40 Out
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/— No Write \
WCLKO I N e N~ N U
tENS
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WENO
-« tDS >« tDH tDS >
1S[1:0] Ek 01 = Queue 1 k><><><>l‘ 11 = Queue 3
tDH
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D[19:0] Word D Quem ><><>< >< ><>< X ><>< Word D Queue 3 kWord D+1 Queue 3
& tWFF
. |

-« tWFF — tWFF —»
CFF :L 7\4

NOTES:
1. WCS0 is LOW.
2. FF3 is HIGH.

6157 drw25

Figure 28. Composite Full Flag (Demux mode, IDT Standard mode, SDR to SDR) x20 In to x10 Out

/—— No Write\)

WCLKO N N o N e N e N
tENS
- <l>
ENO
<1DS 1 tDH > <{DS>
1S[1:0] X>‘< 01 = Queue 1 k><><>< k 11 = Queue 3
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D[19:10]® Word D+1 Qu:;;l\xxxx XXX KK AKX X K OXX Word D Queue 3 Word D+1 Queue 3

<« tWFF
G *
*tWFF:IL ¢tWFF:I<

—_

Q
T

6157 drw26
NOTES:
1. WCS0 is LOW.
2. TR3 is LOW.
3. Word D is the first word written and fell through to output (FWFT).

Figure 29. Composite Input Ready Flag (Demux mode, FWFT mode, SDR to SDR) x20 In to x10 Out
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES

WCLKO TN\ L F A
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~tSKEW1

RCLKO Ko NAT N A N N S S
s tERCLK
ERCLKO VRN 2NN VRN VAN VN IV N4
R tENS » e tENH
RENO i

<t tENS—|
oS0 X

/tCLKEN ~1CLKEN /-tCLKEN <L'[CtKEN
ERENO
/tRCSLZ otA oA
Q[e:0] HIGH-Z H’]( Wni+1 4;< Wn+2 4§< Wn+3
~tREF tREF

ORo :L ﬂﬁ

o/P® Whn Last Word X Wn+1 X Wn+2 X Wn+3
Reg.

6157 drw28

NOTE:
1. The O/P Register is the internal output register. Its contents are available on the Qn output bus only when RCS0 and OEO are both active, LOW, that is the bus is not in
High-Impedance state.

2. OEO is LOW.
3. Q[39:10] = 0.
Cycle:

a&b. At this point the Queue is empty, ORO is HIGH.
RCS0 and RENO are hoth disabled, the output bus is High-Impedance.
c. Word Wn+1 falls through to the output register, OR0 goes active, LOW.
RCS0 is HIGH, therefore the Qn outputs are High-Impedance. ERENO goes LOW to indicate that a new word has been placed into the output register.
d.  ERENO goes HIGH, no new word has been placed on the output register into this cycle.
e. No Operation.
f. RCS0 is LOW on this cycle, therefore the Qn outputs go to Low-Impedance and the contents of the output register (Wn+1) are made available.
NOTE: In FWFT mode it is important to take RCSO active LOW at least one cycle ahead of RENO, this ensures the word (Wn+1) currently in the output register is made
available for at least one cycle, otherwise Wn+1 will overwritten by Wn+2.
g.  RENO goes active LOW, this reads out the second word, Wn+2.
ERENO goes active LOW to indicate a new word has been placed into the output register.
h.  Word Wn+3 is read out, ERENO remains active, LOW indicating a new word has been read out.
NOTE: Wn+3 is the last word in the Queue.
i This is the next enabled read after the last word, Wn+3 has been read out. ORO0 flag goes HIGH and ERENO goes HIGH to indicate that there is no new word available.
4. OE0 is LOW, WDDR = LOW, and RDDR = LOW.
5. The truth table for EREN is shown below:

RCLK R S N EREN

X k= P oo |0

RE
0
1
0
1
X

e = T
_ O O oo

Figure 31. Echo RCLK and Echo Read Enable Operation (Mux/Demux/Broadcast mode, FWFT mode, SDR to SDR)
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Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES
RCLKo L%‘X‘w%%w
+—— tERCLK —»]
ERCLKO Jﬁ U UT
RENO
4—tENS |
RCS0
ftcLKEN ~tCLKEN /tCLKEN
ERENO
K(HEF
EFo SLg

:—_t(t)/tz A 1A j«—tA le—tA —»
Q[9:0] WD-4 WD-3 WD-2 WD-1 WD Last Word

6157 drw29

NOTES:
1. The ERENO output is “or gated” to RCS0 and RENO and will follow these inputs provided that the Queue is not empty. If the Queue is empty, ERENO will go HIGH to indicate that
there is no new word available.

2. The ERENO output is synchronous to RCLKO.

3. OE0 = LOW, WDDR = HIGH, and RDDR = HIGH.

4. Q[39:10] = 0.

5. The truth table for EREN is shown below:

RCLK EF RCS REN EREN

) 1 0 0 0
T 1 0 1 1
T 1 1 0 1
T 1 1 1 1
) 0 X X 1

Figure 32. Echo Read Clock and Read Enable Operation (Mux/Demux/Broadcast mode, IDT Standard mode, SDR to SDR) x10 In to x10 Out
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with COMMERCIAL ANDINDUSTRIAL

Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES

|<— tPAFS L tPAFS
. 1
PAFO D - (0 +1) words in Queue'” D - m0 words in Queue"”

tSKsz@BI

tENS\ /‘ tENH

RERo N7

NOTES:

1.
2.
3.

4.
5.
6.

m0 = PAFO offset .

D = maximum Queue depth. For density of Queue with bus-matching, refer to the bus-matching section on page 19.

tskewz is the minimum time between a rising RCLKO edge and a rising WCLKO edge to guarantee that PAFO will go HIGH (after one WCLKO cycle plus trars). If the time
between the rising edge of RCLKO and the rising edge of WCLKO is less than tskewz, then the PAFO deassertion time may be delayed one extra WCLKO cycle.

PAFO0 is asserted and updated on the rising edge of WCLKO only.

Select this mode by setting PFM HIGH during Master Reset.

RCS0 = LOW, WCS0 = LOW, WDDR = LOW, and RDDR = LOW.

Figure 35. Synchronous Programmable Almost-Full Flag Timing
(Mux/Demux/Broadcast mode, IDT Standard and FWFT mode, SDR to SDR) x10 In to x10 Out

{CLKH - tCLKL-]

tENS—, | ,—tENH
;é /

n0 + 1 words in Queue'?,
n0 + 2 words in Queue"” \ n0 words in Queue

tPAES—

=
m
Z
o

T
>
m
o

— tskew2"

RCLKO
tENS — — tENH

RENO \ / 6157 drw33

NOTES:

OB WN -

(2]

. The timing diagram shown is for Queue0. Queuesl-3 exhibit the same behavior.

. n0 = PAEO offset.

. For IDT Standard mode

. For FWFT mode.

. tskew2 is the minimum time between a rising WCLKO edge and a rising RCLKO edge to guarantee that PAEO will go HIGH (after one RCLKO cycle plus tpags). If the time between
the rising edge of WCLKO and the rising edge of RCLKO is less than tskewz, then the PAEQ deassertion may be delayed one extra RCLKO cycle.

. PAEO is asserted and updated on the rising edge of WCLKO only.

. Select this mode by setting PFM HIGH during Master Reset.

. RCS0 = LOW, WCSO0 = LOW, WDDR = LOW, and RDDR = LOW.

Figure 36. Synchronous Programmable Almost-Empty Flag Timing
(Mux/Demux/Broadcast mode, IDT Standard and FWFT mode, SDR to SDR) x10 In to x10 Out
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Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES

4— {CLKH —P|4— tCLKL—P]
WCLKO /_\M

tENS\ —tENH

o N7

—— tPAFA—P|
PAFO D - (m0 + 1) words in Queue D m0 words D - (mO + 1) words
in Queue .
in Queue
4¢——1PAFA
ALK m/_\ﬂ
tENS\
<P
ENO \\
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NOTES:

1. m0 = PAFO offset.

2. D = maximum Queue depth. For density of Queue with bus-matching, refer to the bus-matching section on page 19.
3. PAFO is asserted to LOW on WCLKO transition and reset to HIGH on RCLKO transition.

4. Select this mode by setting PFM LOW during Master Reset.

5. RCS0 is LOW, WCS0 is LOW, WDDR = LOW, and RDDR = LOW.

Figure 37. Asynchronous Programmable Almost-Full Flag Timing
(Mux/Demux/Broadcast mode, IDT Standard and FWFT mode, SDR to SDR) x10 In to x10 Out
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NOTES:
1. n0 = PAEO offset.
2. For IDT Standard Mode.
3. For FWFT Mode.
4. PAEO is asserted LOW on RCLKO transition and reset to HIGH on WCLKO transition.
5. Select this mode by setting PFM LOW during Master Reset.
6. RCSO is LOW, WCS0 is LOW, WDDR = LOW, and RDDR = LOW.

Figure 38. Asynchronous Programmable Almost-Empty Flag Timing
(Mux/Demux/Broadcast mode, IDT Standard and FWFT mode, SDR to SDR) x10 In to x10 Out
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IDT72T55248/72T55258/72T55268 2.5V QuadMux DDR Flow-Control Device with COMMERCIAL ANDINDUSTRIAL
Mux/Demux/Broadcast functions 8K x 40 x 4, 16K x 40 x 4 and 32K x 40 x 4 TEMPERATURE RANGES
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NOTES:
1. All read and write operations must have ceased a minimum of 4 WCLK and 4 RCLK cycles before power down is asserted.
2. When the PD input becomes deasserted, there will be a 1us waiting period before read and write operations can resume.
All input and output signals will also resume after this time period.
3. Set-up and configuration static inputs are not affected during power down.
4. Serial programming and JTAG programming port are inactive during power down.
5. RCS = 0, WCS = 0 and OE = 0. These signals can toggle during and after power down.
6. All flags remain active and maintain their current states.
7. During power down, all outputs will be in high-impedance.
Figure 39. Power Down Operation
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ORDERING INFORMATION
XXXXX X XX X X
. Process /
D T P Pack:
evice Type ower Speed ackage Temperature
Range

BLANK Commerecial (0°C to +70°C)
1 Industrial (-40°C to +85°C)
{BB Plastic Ball Grid Array (PBGA, BB324-1)
|5 Commercial Only Clock Cycle Time (tCLk)
|6-7 Commercial and Industrial J Speed in Nanoseconds

L Low Power

72755248 8,192 x 40 x 4 — 2.5V QuadMux DDR Flow-Control Device
72755258 16,384 x 40 x 4 — 2.5V QuadMux DDR Flow-Control Device
72755268 32,768 x 40 x 4 — 2.5V QuadMux DDR Flow-Control Device
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DATASHEET DOCUMENT HISTORY

12/01/2003 pgs. 1,8, 17, and 36.
03/22/2005 pgs. 4, 6,9, 15-18, 21-24, 32, 34, and 65.
02/01/2009 pg. 65.
CORPORATE HEADQUARTERS for SALES: for Tech Support:
‘ I DT 6024 Silver Creek Valley Road 800-345-7015 or 408-284-8200 408-360-1533
- San Jose, CA 95138 fax: 408-284-2775 email: Flow-Controlhelp@idt.com
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