z NS 3.3 VOLTHIGH-DENSITY SUPERSYNC II™ NARROW BUS FIFO

ENES 512 x 18/1,024 x 9, 1,024 x 18/2,048 x 9 IDT72V223,IDT72V233
2,048 x 18/4,096 x 9, 4,096 x 18/8,192 x 9 IDT72V243,IDT72V253
8,192 x 18/16,384 x 9, 16,384 x 18/32,768 x 9 IDT72V263,IDT72V273

32,768 x 18/65,536 x 9, 65,536

x 18/131,072 x 9 IDT72V283,IDT72V293

LEAD FINISH (SnPb) ARE IN EOL PROCESS - LAST TIME BUY EXPIRES JUNE 15, 2018

FEATURES: .
o Choose among the following memory organizations: ¢
IDT72v223 — 512x 18/1,024x 9 ¢
IDT72v233 — 1,024 x 18/2,048x 9 ¢
IDT72V243 — 2,048 x 18/4,096 x 9 °
IDT72V253 — 4,096 x 18/8,192x 9 o
IDT72v263 — 8,192x 18/16,384x 9
IDT72V273 — 16,384 x 18/32,768x 9 o
IDT72v283 — 32,768 x 18/65,536 x 9
IDT72V293 — 65,536 x 18/131,072x 9 .

e Functionally compatible with the IDT72V255LA/72V265LA and |
IDT72V275/72V285 SuperSync FIFOs

e Up to 166 MHz Operation of the Clocks o
e User selectable Asynchronous read and/or write ports (BGA Only) |
e User selectable input and output port bus-sizing o

- x9 in to x9 out °
-x9in to x18 out
- x18in to x9 out °
-x18into x18 out
e Pinto Pin compatible to the higher density of IDT72V2103/72V2113 | »
e Big-Endian/Little-Endian user selectable byte representation o
e 5V tolerant inputs o
e Fixed, low first word latency

Zero latency retransmit

Auto power down minimizes standby power consumption
Master Reset clears entire FIFO

Partial Reset clears data, but retains programmable settings
Empty, Full and Half-Full flags signal FIFO status
Programmable Almost-Empty and Aimost-Full flags, each flag can
default to one of eight preselected offsets

Selectable synchronous/asynchronous timing modes for Almost-
Empty and Almost-Full flags

Program programmable flags by either serial or parallel means
Select IDT Standard timing (using EF and FF flags) or First Word
Fall Through timing (using OR and IR flags)

Output enable puts data outputs into high impedance state
Easily expandable in depth and width

JTAG port, provided for Boundary Scan function (BGA Only)
Independent Read and Write Clocks (permit reading and writing
simultaneously)

Availablein a 80-pin Thin Quad Flat Pack (TQFP) or a 100-pin Ball
Grid Array (BGA) (with additional features)

High-performance submicron CMOS technology

Industrial temperature range (—40°C to +85°C) is available
Green parts available, see ordering information

FUNCTIONAL BLOCK DIAGRAM
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IDT andthe IDT logo are registered trademarks of Integrated Device Technology, Inc. The SuperSync Il FIFOis atrademark of Integrated Device Technology, Inc.
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DESCRIPTION:

The IDT72V223/72V233/72V243/72V253/72V263/72V273/72V283/
72V293 are exceptionally deep, high speed, CMOS First-In-First-Out (FIFO)
memories with clocked read and write controls and a flexible Bus-Matching x9/
x18 data flow. These FIFOs offer numerous improvements over previous
SuperSync FIFOs, including the following:

+ Flexible x9/x18 Bus-Matching on both read and write ports

« The limitation of the frequency of one clock input with respect to the other
has been removed. The Frequency Select pin (FS) has been removed,
thus it is no longer necessary to select which of the two clock inputs,
RCLK or WCLK, is running at the higher frequency.

PIN CONFIGURATIONS
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D5——§ 24
D4 —— 25
D3——4 26
D2 ——§ 27
D1—§ 28
GND ——4 30

70 ——FSEL1

QO ——3 31

+ The period required by the retransmit operation is now fixed and short.
Thefirstword data latency period, from the time the firstwordis writtento an
empty FIFOtothetimeitcanberead, is now fixed and short. (The variable
clock cycle counting delay associated with the latency period found on
previous SuperSyncdevices has been eliminated on this SuperSync family.)
Asynchronous/Synchronous translation on the read or write ports

High density offerings up to 1 Mbit

Bus-Matching SuperSync FIFOs are particularly appropriate for network,
video, telecommunications, datacommunications and other applications that
needto bufferlarge amounts of data and match busses of unequal sizes.
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Q1 —§ 32
GND ——§ 33
Q2——3 34
Q3 ——4 35
Vcc —4 36
Q4 —3 37
Q5C—4 38
GND ———§ 39
Q6 —3 40

TQFP (PN80, order code: PF)

NOTE:
1. DNC = Do Not Connect.

TOP VIEW
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DESCRIPTION (CONTINUED)

Each FIFO has a data input port (Dn) and a data output port (Qn), both of
which can assume either an 18-bit or a 9-bit width as determined by the state
of external control pins Input Width (IW) and Output Width (OW) during the Master
Resetcycle.

Theinput portcanbe selected as either a Synchronous (clocked) interface,
or Asynchronous interface. During Synchronous operation the input port is
controlled by a Write Clock (WCLK) inputand a Write Enable (W) input. Data
presenton the Dn data inputs is written into the FIFO on every rising edge of
WCLKwhen WEN is asserted. During Asynchronous operation only the WR
inputis usedto write datainto the FIFO. Datais written on arising edge of WR,
the WEN input should be tied to its active state, (LOW).

Theoutputportcanbe selected as either a Synchronous (clocked) interface,
or Asynchronous interface. During Synchronous operation the output portis
controlled by a Read Clock (RCLK) inputand Read Enable (@) input. Data
is read from the FIFO on every rising edge of RCLK when REN is asserted.

PIN CONFIGURATIONS (CONTINUED)

/_ A1 BALL PAD CORNER

During Asynchronous operation only the RD inputis used to read data fromthe
FIFO. Datais read on arising edge of RD, the REN input should be tied to its
active state, LOW. When Asynchronous operationis selected on the output port
the FIFO must be configured for Standard IDT mode, and the OE input used
to provide three-state control of the outputs, Qn.

The frequencies of both the RCLK and the WCLK signals may vary from 0
to fmax with complete independence. There are norestrictions on the frequency
ofthe one clock input with respectto the other.

There are two possible timing modes of operation with these devices: IDT
Standard mode and First Word Fall Through (FWFT) mode.

In IDT Standard mode, the firstword written to an empty FIFO will notappear
onthedataoutputlines unless a specific read operationis performed. Aread
operation, which consists of activating RENand enablingarising RCLK edge,
will shiftthe word from internal memory to the data outputlines.

In FWFT mode, the first word written to an empty FIFO is clocked directly
tothe dataoutputlines after three transitions of the RCLK signal. ARENdoes

\
AlO O O O O O @) O O O
WCLK PRS LD PAF  FSELO BE ASYR PFM RM REN
B| O @) @) O @) @) @) @) @) @)
WEN MRS FWFT/SI OW HF FSEL1 P PAE EF/OR RCLK
c| O @) @) @) @) @) @) @) @)
ASYW SEN FF/R vce vce vVce vVce vce RT OE
D| O @) @) @) O @) @) @) @)
D17 W vce GND GND GND GND vce Q16 Q17
E| O @) @) @) @) @) @) @) @)
D16 D15 Vce GND GND GND GND vce Q14 Q15
F| O O @) @) @) @) @) @) O
D13 D14 vVce GND GND GND GND vece Q13 Q12
G| O @) @) O @) @) @)
D11 D12 vce GND GND GND GND vce Qi1 Q10
H] O @) @) @) @) @) @) @)
D8 D9 D10 vce vce vce vce Q1 Q9 Q8
J| O O O O @) @) @) @) @) O
D6 D7 D2 DO T™MS TCK TDO Q2 Q4 Q7
K| O @) @) @) @) @) @) @) @)
D5 D4 D3 D1 TRST TDI Qo Q3 Q5 Q6

N, Ve
1 2 3 4 5 6 7 8 9 10

4666 drw02b

BGA: 1mm pitch, 11mm x 11mm (BC100, order code: BC)
TOP VIEW
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DESCRIPTION (CONTINUED)

not have to be asserted for accessing the first word. However, subsequent
words written to the FIFO do requirea LOW on REN for access. The state of
the FWFT/Slinputduring Master Reset determines the timing mode in use.

For applications requiring more data storage capacity than a single FIFO
canprovide, the FWFT timing mode permits depth expansion by chaining FIFOs
inseries (i.e. the data outputs of one FIFO are connected to the corresponding
data inputs of the next). No external logic is required.

These FIFOs have five flag pins, EF/OR (Empty Flag or Output Ready),
FF/IR (Full Flag or Input Ready), HF (Half-full Flag), PAE (Programmable
Almost-Empty flag) and PAF (Programmable Almost-Full flag). The EF and
FF functions are selectedin IDT Standard mode. The IRand OR functions are
selected in FWFT mode. HF, PAE and PAF are always available for use,
irrespective of timing mode.

PAE and PAF canbe programmed independently to switch atany pointin
memory. Programmable offsets determine the flag switching threshold and can
be loaded by two methods: parallel or serial. Eightdefault offset settings are also
provided, so that PAE canbe settoswitchata predefined number of locations
from the empty boundary and the PAF threshold can also be set at similar
predefined values fromthe fullboundary. The default offset values are setduring
Master Reset by the state of the FSELO, FSEL1, and LD pins.

PARTIAL RESET (PRS

D

Forserial programming,SE_Ntogetherwithmon eachrisingedge of WCLK,
are used to load the offset registers via the Serial Input (SI). For parallel
programming, mtogether withLD oneach rising edge of WCLK;, are used
to load the offset registers via Dn. mtogether with LD on each rising edge
of RCLK canbe usedtoreadthe offsetsin parallel from Qnregardless of whether
serial orparallel offsetloading has been selected.

During Master Reset (MRS) the following events occur: the read and
write pointers are set to the first location of the FIFO. The FWFT pin selects
IDT Standard mode or FWFT mode.

The Partial Reset (P_R’S) also sets the read and write pointers to the first
location of the memory. However, the timing mode, programmable flag
programming method, and default or programmed offset settings existing
before Partial Resetremain unchanged. The flags are updated according tothe
timing mode and offsets in effect. PRS is useful for resetting adevice in mid-
operation, when reprogramming programmable flags would be undesirable.

Itisalso possible to selectthe timingmode ofthem(Programmable Almost-
Empty flag) and PAF (Programmable Almost-Full flag) outputs. The timing
modes can be setto be either asynchronous or synchronous forthe PAE and
Wflags.

If asynchronous PAE/PAF configurationis selected, the PAE is asserted
LOW onthe LOW-to-HIGH transition of RCLK. PAE is resetto HIGH onthe LOW-

MASTER RESET (MRS)

WRITE CLOCK (WCLK/WR*)

WRITE ENABLE (WEN) _
LOAD (LD)

(x9 or x18) DATA IN (DO - Dn)>

SERIAL ENABLE(SEN)

FIRST WORD FALL THROUGH/
SERIAL INPUT (FWFT/SI) |

< FULL FLAG/INPUT READY (FF/IR)
_PROGRAMMABLE ALMOST-FULL (PAF)

IDT
72V223
72V233
72V243
72V253
72V263
72V273
» 72V283
72V293

READ CLOCK (RCLK/RD")

READ ENABLE (REN)
 OUTPUT ENABLE (OF)

(x9 or x18) DATA OUT (QO0 - Qn)

<RETRANSMIT (RT)
EMPTY FLAG/OUTPUT READY (EF/OR) ,
PROGRAMMABLE ALMOST-EMPTY (PAE)

HALF-FULL FLAG (HF)

BIG-ENDIAN/LITTLE-ENDIAN (BE)

~ INTERSPERSED/
. NON-INTERSPERSED PARITY (IP)

T

BUS-

INPUT WIDTH (IW)

4666 drw03

OUTPUT WIDTH (OW)

MATCHING

(BM)

Figure 1. Single Device Configuration Signal Flow Diagram

© 2019 Renesas Electronics Corporation



to-HIGH transition of WCLK. Similarly, the PAF is asserted LOW onthe LOW-
to-HIGH transition of WCLK and PAF is reset to HIGH on the LOW-to-HIGH
transition of RCLK.

If synchronous PAE/PAF configuration is selected , the PAE is asserted
and updated on the rising edge of RCLK only and not WCLK. Similarly, PAF
is asserted and updated on the rising edge of WCLK only and not RCLK. The
mode desiredis configured during master resetby the state of the Programmable
Flag Mode (PFM) pin.

The Retransmit function allows data to be reread from the FIFO more
than once. A LOW on the RT input during a rising RCLK edge initiates a
retransmit operation by setting the read pointer to the firstlocation ofthe memory
array. A zero-latency retransmit timing mode can be selected using the
Retransmittiming Mode pin (RM). During Master Reset,a LOW on RMwill select
zero-latency retransmit. AHIGH on RM during Master Reset will selectnormal
latency.

If zero-latency retransmit operation is selected the first data word to be
retransmitted will be placed on the output register with respect to the same
RCLK edge that initiated the retransmit based on RT being LOW.

Referto Figure 11 and 12 for Retransmit Timingwith normal latency. Refer
to Figure 13 and 14 for Retransmit Timing with zero-latency.

A Big-Endian/Little-Endian data word format is provided. This function is
useful when data is written into the FIFO in long word format (x18) and read
outofthe FIFO in smallword (x9) format. If Big-Endian mode is selected, then
the most significant byte (word) of the long word written into the FIFO will be read

outofthe FIFOfirst, followed by the least significant byte. If Little-Endian format
is selected, then the least significant byte of the long word written into the FIFO
willbe read outfirst, followed by the most significant byte. The mode desiredis
configured during master reset by the state of the Big-Endian (E) pin.

The Interspersed/Non-Interspersed Parity (IP) bit function allows the user
to select the parity bit in the word loaded into the parallel port (Do-Dn) when
programming the flag offsets. If Interspersed Parity mode is selected, then the
FIFOwillassumethatthe parity bitis located in bit position D8 during the parallel
programming ofthe flag offsets. If Non-Interspersed Parity mode is selected, then
Dsisassumedtobe avalidbitand D16 and D17 areignored. IP modeis selected
during Master Reset by the state of the IP input pin. This mode is relevantonly
whenthe input width is setto x18 mode. Interspersed Parity control only has
aneffectduring parallel programming of the offset registers. ltdoes not effect the
data written to and read from the FIFO.

AJTAGestportis provided, here the FIFO has fully functional Boundary
Scan feature, compliant with IEEE 1149.1 Standard Test Access Port and
Boundary Scan Architecture.

If,atany time, the FIFOis not actively performing an operation, the chip will
automatically power down. Once inthe power down state, the standby supply
currentconsumptionis minimized. Initiating any operation (by activating control
inputs) willimmediately take the device out of the power down state.

The IDT72V223/72V233/72V243/72V253/72V263/72V273/72V283/
72V293 arefabricated using IDT’s high speed submicron CMOS technology.

TABLE 1 —BUS-MATCHING CONFIGURATION MODES

IW ow Write Port Width Read Port Width
L L x18 x18
L H x18 x9
H L x9 x18
H H x9 x9
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PIN DESCRIPTION (TQFP & BGA PACKAGES)

Symbol Name I/0 Description
BE® *Big-Endian/ | | During Master Reset,a LOW on BE will select Big-Endian operation. AHIGH on Eduring Master Reset will
Little-Endian selectLittle-Endian format.

Do-D17 | Datalnputs | | Datainputs fora 18- or 9-bit bus. When in 18-bit mode, Do—D17 are used. When in 9-bit mode, Do—Ds are used

and the unused inputs, D9—D17, should be tied LOW.

EF/OR Empty Flag/ O | Inthe IDT Standard mode, the ﬁfunctiorﬁselected. EF indicates whether or not the FIFO memory is empty.In

Output Ready FWFT mode, the OR function is selected. OR indicates whether or not there is valid data available at the outputs.

FF/R Full Flag/ O | Inthe IDT Standard mode, the FF function is selected. FF indicates whether or not the FIFO memory is full. Inthe

Input Ready FWFT mode, the IR functioniis selected. IR indicates whether or not there is space available for writing to the FIFO
memory.

FSELO™ | Flag SelectBit0 | | During Master Reset, this input along with FSEL1 and the LD pin, will select the default offset values for the
programmable flags PAE and PAF. There are upto eight possible settings available.

FSEL1" | Flag SelectBit 1 | | During Master Reset, this input along with FSELO andthempin will select the default offset values for the

programmable flags PAE and PAF. There are up to eight possible settings available.

FWFT/SI | FirstWord Fall | | During Master Reset, selects First Word Fall Through or IDT Standard mode. After Master Reset, this pin functions

Through/Serial In as a serialinputforloading offsetregisters.

HF Half-Full Flag O | HF indicates whetherthe FIFO memory is more or less than half-full.

IP® Interspersed Parity | | | During Master Reset,a LOW on IP will select Non-Interspersed Parity mode. A HIGH will select Interspersed
Parity mode. Interspersed Parity control only has an effect during parallel programming of the offset registers. It
does not effect the data written to and read from the FIFO.

W Input Width | | Thispin selects the bus width of the write port. During Master Reset, when IW is LOW, the write port will be
configured with a x18 bus width. If IW is HIGH, the write port will be a x9 bus width.

LD Load | | Thisisadualpurpose pin. During MasterReset,thestateoftheminput,alongwith FSELOand FSEL1,determines
one of eightdefault offsetvalues forthe PAE and PAF flags, along with the method by which these offset registers can
be programmed, parallel or serial (see Table 2). After Master Reset, this pin enables writing to and reading from the
offsetregisters.

MRS Master Reset I | MRSinitializes the read and write pointers to zero and sets the output register to all zeroes. During Master Reset, the
FIFOis configured for either FWFT or IDT Standard mode, Bus-Matching configurations, one of eight programmable
flag default settings, serial or parallel programming of the offset settings, Big-Endian/Little-Endian format, zero latency
timing mode, interspersed parity, and synchronous versus asynchronous programmable flag timing modes.

OE Output Enable | | OEcontrolsthe outputimpedance of Qn.

ow® OutputWidth | | This pin selects the bus width of the read port. During Master Reset, when OW is LOW, the read port will be config-
ured with a x18 bus width. If OW is HIGH, the read port will be a x9 bus width.

PAE Programmable O | PAE goes LOW ifthe number of words in the FIFO memory is less than offset n, which is stored in the Empty Offset

Almost-Empty Flag register. PAE goes HIGH if the number of words in the FIFO memory is greater than or equal to offset n.
PAF Programmable O | PAF goes HIGH if the number of free locations in the FIFO memory is more than offset m, which is stored in the
Almost-Full Flag Full Offset register. PAF goes LOW if the number of free locations in the FIFO memory is less than or equal to m.
PFM®™ Programmable I | During Master Reset, a LOW on PFM will select Asynchronous Programmable flag timing mode. AHIGH on PFM
Flag Mode will select Synchronous Programmable flag timing mode.

PRS Partial Reset I | PRSinitializes the read and write pointers to zero and sets the output register to all zeroes. During Partial Reset,
the existing mode (IDT or FWFT), programming method (serial or parallel), and programmable flag settings are
allretained.

Qo—Q17 | DataOutputs O | Data outputs for a 18- or 9-bit bus. When in 18-bit mode, Qo—Q17 are used and when in 9-bit mode, Qo-Qs are
used, and the unused outputs, Q9-Q17 should not be connected. Outputs are not 5V tolerant regardless of the
state of OE.

REN Read Enable I | REN enables RCLK for reading data from the FIFO memory and offset registers.

RCLK/ | Read Clock/ I | If Synchronous operation of the read port has been selected, when enabled by REN, the rising edge of RCLK

RD Read Strobe reads data from the FIFO memory and offsets from the programmabile registers. If LD is LOW, the values loaded
into the offset registers is output on a rising edge of RCLK. If Asynchronous operation of the read port has been
selected, a rising edge on RD reads data from the FIFO in an Asynchronous manner. REN should be tied LOW.
Asynchronous operation of the RCLK/RD input is only available in the BGA package.

NOTE:

1. Inputs should not change state after Master Reset.
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PIN DESCRIPTION-CONTINUED (TQFP & BGA PACKAGES)

Symbol Name I/0 Description

RM®™ Retransmit Timing | | During Master Reset, a LOW on RM will select zero latency Retransmit timing Mode. A HIGH on RM will select
Mode normallatency mode.

RT Retransmit | | RT asserted onthe rising edge of RCLK initializes the READ pointer to zero, sets the ﬁflag toLOW (ﬁ toHIGH

in FWFT mode) and does not disturb the write pointer, programming method, existing timing mode or programmable

flag settings. RT is useful to reread data from the first physical location of the FIFO.

SEN Serial Enable | | SENenables serial loading of programmable flag offsets.
WCLK/ Write Clock/ I | If Synchronous operation of the write port has been selected, when enabled by WEN, the rising edge of WCLK
WR Write Strobe writes datainto the FIFO. If Asynchronous operation of the write port has been selected, WR writes data into the

FIFOonarising edge inan Asynchronous manner, (WEN should be tied to its active state). Asynchronous operation
ofthe WCLK/WR inputis only available in the BGA package.

WEN Write Enable I | WEN enables WCLK for writing data into the FIFO memory and offset registers.
Vce +3.3V Supply | | These are Vcc supply inputs and must be connected to the 3.3V supply rail.
NOTE:

1. Inputs should not change state after Master Reset.

PIN DESCRIPTION (BGA PACKAGE ONLY)

Symbol Name I/O Description
ASYR® Asynchronous I | AHIGH onthisinput during Master Reset will select Synchronous read operation for the output port. ALOW
Read Port will select Asynchronous operation. If Asynchronous is selected the FIFO must operate in IDT Standard mode.
ASYW® | Asynchronous I | AHIGH onthis input during Master Reset will select Synchronous write operation for the input port. ALOW
Write Port will select Asynchronous operation.
TCK® JTAG Clock I | Clockinputfor JTAG function. One of four terminals required by IEEE Standard 1149.1-1990. Test operations of the

device are synchronous to TCK. Data from TMS and TDI are sampled on the rising edge of TCK and outputs change
onthe falling edge of TCK. If the JTAG function is not used this signal needs to be tied to GND.

TDI® JTAG TestData | | Oneoffourterminalsrequired by IEEE Standard 1149.1-1990. During the JTAG boundary scan operation, testdata
Input serially loaded viathe TDIontherising edge of TCKto either the Instruction Register, ID Register and Bypass Register.
Aninternal pull-up resistor forces TDIHIGH if left unconnected.

TDO® JTAG TestData O | Oneoffourterminalsrequired by IEEE Standard 1149.1-1990. During the JTAG boundary scan operation, testdata

Output serially loaded outputviathe TDO onthe falling edge of TCK from either the Instruction Register, ID Register and Bypass
Register. This output is highimpedance except when shifting, while in SHIFT-DR and SHIFT-IR controller states.
TMS® JTAGMode Select| | | TMSisaserialinputpin. One offourterminals required by IEEE Standard 1149.1-1990. TMS directs the device through

its TAP controller states. Aninternal pull-up resistor forces TMS HIGH if left unconnected.

TRST® JTAG Reset I | TRSTisan asynchronous reset pin for the JTAG controller. The JTAG TAP controller does not automatically reset
upon power-up, thus it must be reset by either this signal or by setting TMS= HIGH for five TCK cycles. If the TAP
controlleris not properly resetthen the FIFO outputs will always be in high-impedance. Ifthe JTAG functionis used
but the user does not want to use TRST, then TRST can be tied with MRS to ensure proper FIFO operation. If the
JTAG functionis not used then this signal needs to be tied to GND.

NOTES:
1. Inputs should not change state after Master Reset.
2. These pins are for the JTAG port. Please refer to pages 41-44 and Figures 31-33.
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Symbol Rating Com'l & Ind! Unit CONDITIONS
VTERM® Terminal Voltage -0.5t0+4.5 v Symbol Parameter Min. | Typ.| Max. | Unit
with respect to GND Vvee™ | Supply Voltage (Com'l & Ind'l) 3.15 3.3 3.45 \
TsTG Storage Temperature -55t0+125 °C GND Supply Voltage (Com'l & Ind'l) 0 0 0 Vv
VIH® | Input High Voltage (Com'l & Ind'l) 20 — 55 \Y
lout DC Output Current -50 to +50 mA
VIL® Input Low Voltage (Com'l & Ind'l) — — 0.8 \Y
NOTE: TA Operating Temperature Commercial 0 — +70 °C
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause - -
permanent damage to the device. This is a stress rating only and functional operation of TA Operating Temperature Industrial -40 — +85 °C

the device at these or any other conditions above those indicated in the operational NOTES:
sections of this specification is not implied. Exposure to absolute maximum rating 1. Vce=3.3V + 0.15V, JEDEC JESD8-A compliant.
conditions for extended periods may affect reliability. 2. Outputs are not 5V tolerant.

. Vcc terminal only. 3. 1.5V undershoots are allowed for 10ns once per cycle.

DCELECTRICALCHARACTERISTICS

(Commercial: Vcc = 3.3V + 0.15V, TA= 0°C to +70°C; Industrial: Vcc = 3.3V + 0.15V, TA= -40°C to +85°C; JEDEC JESD8-A compliant)

IDT72V223L
IDT72V233L
IDT72V243L
IDT72V253L
IDT72V263L
IDT72V273L
IDT72V283L
IDT72V293L
Commercial and Industrial®
tcLk =6, 7-5, 10, 15ns

Symbol Parameter Min. Max. Unit
ILI® Input Leakage Current — 1 UA
ILo® Output Leakage Current -10 10 UA
VOH Output Logic “1” Voltage, IOH = -2 mA 24 — \
VoL Output Logic “0” Voltage, IOL = 8 mA — 0.4 Vv
lcc1458) Active Power Supply Current (x9 Input to x9 Output) — 30 mA
Iccy“58 Active Power Supply Current (x18 Input to x18 Output) — 35 mA
Icca™? Standby Current — 15 mA
NOTES:

1.

o O~ WwN

Industrial temperature range product for 7-5ns and 10ns (IDT72V263/72V273/72V283/72V293 only) are available as standard device. All other speed grades are available
by special order.
. Measurements with 0.4 < ViN < Vcc.
. OE > Vin, 0.4 < Vour < Vee.
. Tested with outputs open (lout = 0).
. RCLK and WCLK toggle at 20 MHz and data inputs switch at 10 MHz.
. For x 18 bus widths, typical Icct = 5 + fs + 0.002*CL*fs (in mA);
for x 9 bus widths, typical Icc1 = 5 + 0.775*s + 0.002*CL*fs (in mA).
These equations are valid under the following conditions:
Vce = 3.3V, ta = 25°C, fs = WCLK frequency = RCLK frequency (in MHz, using TTL levels), data switching at fs/2, CL = capacitive load (in pF).
. All Inputs = Vcc - 0.2V or GND + 0.2V, except RCLK and WCLK, which toggle at 20 MHz.

CAPACITANCE (ta=+25°C, f= 1.0MHz)

Symbol Parameter Conditions Max. Unit
CIN® Input ViN = OV 10 pF
Capacitance
Cout*? Output Vout = 0V 10 pF
Capacitance
NOTES:

1. With output deselected, (OE > Vin).
2. Characterized values, not currently tested.
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ACELECTRICALCHARACTERISTICS™

(Commercial: Vcc = 3.3V + 0.15V, TA= 0°C to +70°C; Industrial: Vcc = 3.3V + 0.15V, TA= -40°C to +85°C; JEDEC JESD8-A compliant)

Commercial Com’l & Ind’l® | Com’l & Ind’l® Commercial
BGA & TQFP BGA & TQFP TQFP Only TQFP Only

IDT72V223L6 IDT72V223L7-5

IDT72V233L6 IDT72V233L7-5

IDT72V243L6 IDT72V243L7-5

IDT72V253L6 IDT72V253L7-5

IDT72V263L6 IDT72V263L7-5 IDT72V263L10 IDT72V263L15

IDT72V273L6 IDT72V273L7-5 IDT72V273L10 IDT72V273L15

IDT72V283L6 IDT72V283L7-5 IDT72V283L10 IDT72V283L15

IDT72V293L6 IDT72V293L7-5 IDT72V293L10 IDT72V293L15
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit
fs Clock Cycle Frequency — 166 — 133.3 — 100 — 66.7 MHz
tA DataAccess Time® 1 4 10 5 10 6.5 10 10 ns
foLK Clock Cycle Time 6 — 75 — 10 — 15 — ns
CLKH Clock High Time 27 — 35 — 45 — 6 — ns
foLKL Clock Low Time 27 — 35 — 45 — 6 — ns
tos Data Setup Time 2 — 25 — 35 — 4 — ns
DH DataHold Time 0.5 — 0.5 — 0.5 — 1 — ns
tENS Enable Setup Time 2 — 25 — 35 — 4 — ns
ENH Enable Hold Time 0.5 — 0.5 — 0.5 — 1 — ns
tLDs Load Setup Time 3 — 35 — 35 — 4 — ns
fLDH LoadHold Time 0.5 — 0.5 — 0.5 — 1 — ns
tRS Reset Pulse Width® 10 — 10 — 10 — 15 — ns
tRSS ResetSetup Time 15 — 15 — 15 — 15 — ns
tRSR Reset Recovery Time 10 — 10 — 10 — 15 — ns
tRSF Resetto Flag and Output Time — 15 — 15 — 15 — 15 ns
tRTS Retransmit Setup Time 3 — 35 — 35 — 4 — ns
toLz Output Enable to Outputin Low Z 0 — 0 — 0 — 0 — ns
toE Output Enable to Output Valid® 1 4 16 6 10 6 10 8 ns
toHZ Output Enable to Output in High 249 1 4 10 6 10 6 10 8 ns
tWFF Write Clock to FF or IR — 4 — 5 — 6.5 — 10 ns
tREF Read Clock to EF or OR — 4 — 5 — 6.5 — 10 ns
tPAFA Clockto Asynchronous Programmable Aimost-Full Flag — 10 — 125 — 16 — 20 ns
tPAFS Write Clock to Synchronous Programmable Almost-Full Flag — 4 — 5 — 6.5 — 10 ns
tPAEA Clock to Asynchronous Programmable Aimost-Empty Flag — 10 — 125 — 16 — 20 ns
tPAES Read Clock to Synchronous Programmable Aimost-Empty Flag — 4 — 5 — 6.5 — 10 ns
tHF Clock to HF — 10 — 125 | — 16 — 20 ns
tskewi | Skew time between RCLK and WCLK for EF/OR and FF/R 4 — 5 — 7 — 9 — ns
tskew2 | Skew time between RCLK and WCLK for PAE and PAF 5 — 7 — 10 — 14 — ns

NOTES:

1. All AC timings apply to both Standard IDT mode and First Word Fall Through mode.

2. Industrial temperature range product for 7-5ns and 10ns (IDT72V263/72V273/72V283/72V293 only) are available as standard device. All other speed grades are available by
special order.

. Pulse widths less than minimum values are not allowed.

. Values guaranteed by design, not currently tested.

. TQFP package only: for speed grades 7-8-105ns, 10ns and 15ns the minimum for tA, tOE, and tOHZ is 2ns.

. The IDT72V223/72V233/72V243/72V253 are only available in 6ns and 7-5ns speed grades.

o 0~ W
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ACELECTRICALCHARACTERISTICS®"—ASYNCHRONOUSTIMING

(Commercial: Vcc = 3.3V + 0.15V, TA= 0°C to +70°C;Industrial: Vcc = 3.3V + 0.15V, TA=-40°C to +85°C; JEDEC JESD8-A compliant)

Commercial Com'l & Ind'l
IDT72V223L6 IDT72V223L7-5
IDT72V233L6 IDT72V233L7-5
IDT72V243L6 IDT72V243L.7-5
IDT72V253L6 IDT72V253L7-5
IDT72V263L6 IDT72V263L7-5
IDT72V273L6 IDT72V273L7-5
IDT72V283L6 IDT72V283L7-5
IDT72V293L6 IDT72V293L7-5
Symbol Parameter Min. Max. Min. Max. Unit
7\ Cycle Frequency (Asynchronous mode) — 100 — 83 MHz
tAA® DataAccess Time 0.6 8 0.6 10 ns
toyc? Cycle Time 10 — 12 — ns
toyH® Cycle HIGH Time 45 — 5 — ns
tovL® Cycle LOW Time 45 — 5 — ns
tRPE® Read Pulse after EF HIGH 8 — 10 — ns
tFFAY Clock to Asynchronous FF — 8 — 10 ns
tEFAY Clock to Asynchronous EF — 8 — 10 ns
tPAFAY Clock to Asynchronous Programmable Almost-Full Flag — 8 — 10 ns
tPAEAX Clock to Asynchronous Programmable Aimost-Empty Flag — 8 — 10 ns
NOTES:

1. All AC timings apply to both Standard IDT mode and First Word Fall Through mode.
2. Pulse widths less than minimum values are not allowed.

3. Values guaranteed by design, not currently tested.

4. Parameters apply to the BGA package only.
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ACTEST CONDITIONS

Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns!"

Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Output Load for tcLk = 10ns, 15 ns See Figure 2a
Output Load fortCLKk =6ns, 7.5ns See Figure 2b & 2¢

NOTE:

1. For 166Mhz and 133MHz operation input rise/fall times are 1.5ns.

ACTESTLOADS-10ns,15ns Speed Grades

3.3V

330Q

D.U.T.

510Q 30pF*

— 4666 drw04

Figure 2a. Output Load

* Includes jig and scope capacitances.

OUTPUT ENABLE & DISABLE TIMING

ACTESTLOADS-6ns,7.5ns Speed Grade

AtCD
(Typical, ns)

1.5V

- 4666 drwO4a

Figure 2b. AC Test Load

t
20 30 50 80 100 200
Capacitance (pF) 4666 drwodb

Figure 2c. Lumped Capacitive Load, Typical Derating

OE
Output Vo
Normally >
LOW
Output
Normally YCC
HIGH 2
NOTE:
1. REN is HIGH.

Output Output
Enable Disable
VIH
O e i VIL
tOE & toLZ » toHZ—»
v Vee
- 100mL v >
100mV f Fo-- e VOL
100mV - i ___________ VOH
\ §7£ N~ —
¥ Nt 1oomv Vo
2

4666 drw04c
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FUNCTIONAL DESCRIPTION

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

The IDT72V223/72V233/72V243/72V253/72V263/72V273/72V283/
72V293 support two 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 of the FWFT/Slinput.

If, atthe time of Master Reset, FWFT/Slis LOW, then IDT Standard mode
will be selected. This mode uses the Empty Flag (ﬁ) to indicate whether or
notthere are any words presentinthe FIFO. Italso uses the Full Flag function
(ﬁ) toindicate whether or notthe FIFO has any free space for writing. InIDT
Standard mode, every word read from the FIFO, including the first, must be
requested using the Read Enable (@) and RCLK.

If, atthe time of Master Reset, FWFT/Slis HIGH, then FWFT mode will be
selected. This mode uses Output Ready (ﬁ) toindicate whetherornotthere
is valid data at the data outputs (Qn). It also uses Input Ready (F) toindicate
whether or not the FIFO has any free space for writing. In the FWFT mode,
the firstword written to an empty FIFO goes directly to Qnafter three RCLK rising
edges, REN=LOWis not necessary. Subsequent words mustbe accessed
using the Read Enable (@) and RCLK.

Various signals, bothinput and output signals operate differently depending
onwhichtimingmodeisin effect.

IDT STANDARD MODE

In this mode, the status flags, ﬁ, W, W, W, and EF operate in the
manneroutlinedin Table 3. Towrite dataintoto the FIFO, Write Enable (W)
mustbe LOW. Datapresentedtothe DATA INlines willbe clockedintothe FIFO
on subsequent transitions of the Write Clock (WCLK). After the first write is
performed, the Empty Flag (ﬁ) willgo HIGH. Subsequent writes will continue
tofillupthe FIFO. The Programmable Aimost-Empty flag (W) willgo HIGH
aftern + 1 words have beenloadedintothe FIFO, where nis the empty offset
value. The default setting for these values are stated in the footnote of Table 2.
This parameteris also user programmable. See section on Programmable Flag
OffsetLoading.

If one continued to write data into the FIFO, and we assumed no read
operations were taking place, the Half-Full flag (W) wouldtoggleto LOW once
(D/2 + 1) words were writteninto the FIFO. If x18 Input or x18 Output bus Width
is selected, (D/2 + 1) = the 257th word for the IDT72V223, 513rd word for
IDT72V233, 1,025thword forthe IDT72V243, 2,049thwordforthe IDT72V253,
4,097thwordforthe IDT72V263, 8,193thword for IDT72V273, 16,385th word
forthe IDT72V283 and 32,769th word forthe IDT72V293. Ifboth x9 Inputand
x9 Output bus Widths are selected, (D/2 + 1) = the 513rd word for the
IDT72V223, 1,025th word for IDT72V233, 2,049th word for the IDT72V243,
4,097thwordforthe IDT72V253, 8,193rd word for the IDT72V263, 16,385th
word for IDT72V273, 32,769th word for the IDT72V283 and 65,537th word
for the IDT72V293. Continuing to write data into the FIFO will cause the
Programmable Almost-Full flag (W) to go LOW. Again, if no reads are
performed, the PAF will go LOW after (D-m) writes tothe FIFO. Ifx18 Input or
x18 Outputbus Widthis selected, (D-m) = (512-m)writes forthe IDT72V223,
(1,024-m) writes forthe IDT72V233, (2,048-m) writes for the IDT72V243 and
(4,096-m) writes for the IDT72V253, (8,192-m) writes for the IDT72V263,
(16,384-m) writes for the IDT72V273, (32,768-m) writes for the IDT72V283
and (65,536-m) writes for the IDT72V293. If both x9 Input and x9 Output bus
Widths are selected, (D-m) = (1,024-m) writes forthe IDT72V223, (2,048-m)
writes for the IDT72V233, (4,096-m) writes for the IDT72V243, (8,192-m)
writes forthe IDT72V253, (16,384-m) writes for the IDT72V263, (32,768-m)
writesforthe IDT72V273, (65,536-m) writes forthe IDT72V283and (131,072-m)

writesforthe IDT72V293. The offset“m”isthe full offset value. The default setting
forthese values are statedinthe footnote of Table 2. This parameteris also user
programmable. See section on Programmable Flag Offset Loading.

Whenthe FIFOisfull, the Full Flag (ﬁ) willgo LOW, inhibiting further write
operations. Ifnoreads are performed afterareset,ﬁwill goLOW after Dwrites
tothe FIFO. Ifthe x18 Input or x18 Output bus Widthis selected, D =512 writes
for the IDT72V223, 1,024 writes for the IDT72V233, 2,048 writes for the
IDT72V243, 4,096 writes forthe IDT72V253, 8,192 writes forthe IDT72V263,
16,384 writes forthe IDT72V273, 32,768 writes forthe IDT72V283 and 65,536
writes forthe IDT72V293. If both x9 Input and x9 Output bus Widths are selected,
D = 1024 writes for the IDT72V223, 2,048 writes for the IDT72V233, 4,096
writes forthe IDT72V243, 8,192 writes for the IDT72V253, 16,384 writes for
the IDT72V263, 32,768 writes for the IDT72V273, 65,536 writes for the
IDT72V283 and 131,072 writes for the IDT72V293, respectively.

If the FIFO is full, the first read operation will cause FF to go HIGH.
Subsequentread operations will cause PAF andHF to goHIGH atthe conditions
describedin Table 3. If further read operations occur, without write operations,
PAE will go LOW when there are n words in the FIFO, where n is the empty
offsetvalue. Continuing read operations will cause the FIFO to become empty.
Whenthe lastword has beenread fromthe FIFO, the EF will goLOW nhibiting
further read operations. RENis ignored when the FIFO is empty.

When configuredin IDT Standard mode, theﬁandﬁoutputs aredouble
register-buffered outputs.

Relevanttiming diagrams for IDT Standard mode can be found in Figure
7,8and 11.

FIRST WORD FALL THROUGH MODE (FWFT)

In this mode, the status flags, R W, W, W, and OR operate in the
manner outlinedin Table 4. To write data into the FIFO, WEN must be LOW.
Datapresentedtothe DATA INlineswillbe clockedinto the FIFO on subsequent
transitions of WCLK. After the first write is performed, the Output Ready (ﬁ)
flag willgo LOW. Subsequent writes will continue tofillup the FIFO. PAE will go
HIGH after n+2 words have been loaded into the FIFO, where nis the empty
offsetvalue. The default setting forthese values are stated inthe footnote of Table
2.This parameteris also user programmable. See section on Programmable
Flag Offset Loading.

If one continued to write data into the FIFO, and we assumed no read
operations were taking place, the HF would toggle to LOW once the (D/2 +2)
words were writtenintothe FIFO. If x18 Input or x18 Output bus Widthis selected,
(D/2 + 2) = the 258th word for the IDT72V223, 514th word for IDT72V233,
1,026th word for the IDT72V243, 2,050th word for the IDT72V253, 4,098th
wordforthe IDT72V263, 8,194th word for IDT72V273, 16,386th word for the
IDT72V283 and 32,770th word for the IDT72V293. If both x9 Input and x9
Outputbus Widths are selected, (D/2 + 2) = the 514thwordforthe IDT72V223,
1,026th word for IDT72V233, 2,050th word forthe IDT72V243, 4,098th word
for the IDT72V253, 8,194th word for the IDT72V263, 16,386th word for
IDT72V273, 32,770th word for the IDT72V283 and 65,538th word for the
IDT72V293. Continuing to write datainto the FIFO will cause the PAF to goLOW.
Again, ifnoreads are performed, the PAF will go LOW after (D-m) writesto the
FIFO. Ifx18 Input or x18 Output bus Widthis selected, (D-m) = (513-m) writes
forthe IDT72V223, (1,025-m) writes for the IDT72V2383, (2,049-m) writes for
the IDT72V243, (4,097-m) writes forthe IDT72V253, (8,193-m) writes for the
IDT72V263, (16,385-m) writes for the IDT72V273, (32,769-m) writes for the
IDT72V283 and (65,537-m) writes for the IDT72V293. If both x9 Input and x9
Outputbus Widths are selected, (D-m) = (1,025-m) writes for the IDT72V223,
(2,049-m) writes for the IDT72V233, (4,097-m) writes for the IDT72V243,
(8,193-m) writes for the IDT72V253, (16,385-m) writes for the IDT72V263,
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(32,769-m) writes for the IDT72V273, (65,537-m) writes for the IDT72V283
and (131,073-m) writes forthe IDT72V293. The offset mis the full offset value.
The default setting for these values are stated in the footnote of Table 2.

Whenthe FIFOQisfull, the Input Ready (ﬁ) flagwillgo HIGH, inhibiting further
write operations. If no reads are performed after areset, IRwill go HIGH after
Dwritestothe FIFO. Ifx18 Input or x18 Output bus Widthis selected, D = 513
writes forthe IDT72V223, 1,025 writes forthe IDT72V233, 2,049 writes for the
IDT72V243, 4,097 writes forthe IDT72V253, 8,193 writes forthe IDT72V263,
16,385 writes forthe IDT72V273, 32,769 writes forthe IDT72V283 and 65,537
writes forthe IDT72V293. Ifboth x9 Inputand x9 Output bus Widths are selected,
D =1,025 writes for the IDT72V223, 2,049 writes for the IDT72V233, 4,097
writes for the IDT72V243, 8,193 writes for the IDT72V253, 16,385 writes for
the IDT72V263, 32,769 writes for the IDT72V273, 65,537 writes for the
IDT72V283and 131,073 writes forthe IDT72V293, respectively. Note that the
additionalwordin FWFT mode is due to the capacity of the memory plus output
register.

Ifthe FIFOis full, the first read operation will cause the IR flag to go LOW.
Subsequent read operations will cause the PAF and HF to go HIGH at the
conditions describedin Table 4. If further read operations occur, without write
operations, the PAE will go LOWwhenthere are n+1 wordsinthe FIFO, where
nisthe empty offsetvalue. Continuing read operations will cause the FIFO to
become empty. When the last word has been read from the FIFO, OR will go
HIGH inhibiting furtherread operations.@is ignoredwhenthe FIFOisempty.

When configured in FWFT mode, the OR flag output is triple register-
buffered, andthe mﬂag outputis double register-buffered.

Relevanttiming diagrams for FWFT mode canbe foundin Figure 9, 10 and
12.

PROGRAMMING FLAG OFFSETS

Fulland Empty Flag offsetvalues are user programmable. The IDT72V223/
72V233/72V243/72V253/72V263/72V273/72V283/72V293 has internal reg-
isters forthese offsets. There are eight default offset values selectable during
Master Reset. These offset values are shownin Table 2. Offsetvalues canalso

be programmed into the FIFO in one of two ways; serial or parallel loading
method. The selection of the loading method is done using the LD (Load) pin.
During Master Reset, the state of the LD input determines whether serial or
parallel flag offset programmingis enabled. AHIGH on mduring Master Reset
selects serial loading of offsetvalues. A LOWonmduring Master Resetselects
parallelloading of offset values.

In additiontoloading offset valuesinto the FIFO, itis also possible to read
the current offset values. Offset values can be read via the parallel output port
QO0-Qn, regardless of the programming mode selected (serial or parallel). Itis
not possible to read the offset values in serial fashion.

Figure 3, Programmable Flag Offset Programming Sequence, summaries
the control pins and sequence for both serial and parallel programming modes.
Foramore detailed description, see discussion that follows.

The offsetregisters may be programmed (and reprogrammed) any time after
Master Reset, regardless of whether serial or parallel programming has been
selected. Valid programming ranges are from 0 to D-1.

SYNCHRONOUS vs ASYNCHRONOUS PROGRAMMABLE FLAG
TIMING SELECTION

The IDT72V223/72V233/72V243/72V253/72V263/72V273/72V283/
72V293 can be configured during the Master Reset cycle with either synchro-
nous or asynchronous timing for PAF and mflags by use of the PFM pin.

If synchronous PAF/PAE configuration is selected (PFM, HIGH during
M_RS), the PAF is asserted and updated on the rising edge of WCLK only and
not RCLK. Similarly, PAEisassertedand updated ontherising edge of RCLK
onlyandnot WCLK. For detail timing diagrams, see Figure 18 for synchronous
PAF timing and Figure 19 for synchronous PAE timing.

If asynchronous PAF/PAE configuration is selected (PFM, LOW during
MRS) the PAF is asserted LOW on the LOW-to-HIGH transition of WCLK and
PAF isresetto HIGH on the LOW-to-HIGH transition of RCLK. Similarly, PAE
is asserted LOW onthe LOW-to-HIGH transition of RCLK. PAE is resetto HIGH
onthe LOW-to-HIGH transition of WCLK. For detailtiming diagrams, see Figure
20 for asynchronous PAF timing and Figure 21 for asynchronous PAE timing.

TABLE2 —DEFAULT PROGRAMMABLE FLAG OFFSETS

IDT72V253
IDT72Vv223 IDT72V263
IDT72V233 IDT72V243 IDT72V273 IDT72V283 IDT72V293
Offsets n,m Offsets n,m Offsets n,m Offsets n,m Offsets n,m
All Other | x9to x9 All Other | x9to x9
D FSELO FSELA1 All Modes Modes Mode All Modes Modes Mode All Modes
L L H 511 511 511 511 511 16,383 16,383
L H L 255 255 255 255 255 8,191 8,191
L H H 63 63 63 63 63 4,095 4,095
H L H 15 15 31 31 31 2,047 2,047
H L L 31 31 1,023 1,023 1,023 1,023 1,023
H H L 7 7 15 15 15 511 511
H H H 3 3 7 7 7 255 255
L L L 127 127 127 127 127 127 127
H X X Serial Programming Mode®
L X X Parallel Programming Mode®
NOTES:

1. n = empty offset for PAE.
2. m = full offset for PAF.

3. As well as selecting serial programming mode, one of the default values will also be loaded depending on the state of FSELO & FSEL1.
4. As well as selecting parallel programming mode, one of the default values will also be loaded depending on the state of FSELO & FSEL1.
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TABLE 3 — STATUS FLAGS FOR IDT STANDARD MODE

IW = OW = x9 IDT72v223 IDT72V233 IDT72V243
IW = OW or IDT72v223 IDT72V233 IDT72v243 IDT72V253 FF | PAF| AF |PAE | EF
IW = OW = x18
0 0 0 0 Hl H|[H]| L ]| L
1ton 1ton 1ton 1ton H H H L H
",'v‘;’:‘dbsei'n“ (n+1) to 256 (n+1) to 512 (n+1) to 1,024 (n+1) 10 2,048 R
FIFO® 257 to (512-(m+1)) 513 to (1,024-(m+1)) 1,025 to (2,048-(m+1)) 2,049 to (4,096-(m+1)) Hl H[ L] H][H
(512-m) to 511 (1,024-m) to 1,023 (2,048-m) to 2,047 (4,096-m) to 4,095 H L L H H
512 1,024 2,048 4,096 Lo w]mH
IW = OW = x9 IDT72V253 IDT72V263 IDT72V273 IDT72v283 IDT72v293
IW # OW or IDT72V263 IDT72v273 IDT72V283 IDT72V293 FF | PAF| AF |PAE | EF
IW = OW = x18
0 0 0 0 0 H]l HlH]| L L
1ton 1ton 1ton 1ton 1ton H H H L H
\';lv%TdbseirnOf (n+1) 10 4,096 (n+1) t0 8,192 (n+1) to 16,384 (n+1) t0 32,768 (n+1) to 65,536 tl ulalaln
FIFO® 4,097 10 (8,192(m+1)) | g 19310 (16,384-(m+1)) | 16,3851t0 (32,768-(m+1)) | 32,769 to (65,536-(m+1)) | 6553710 (181,072-(m+1))| H | H [ L | H | H
(8,192-m) to 8,191 (16,384-m) to 16,383 (32,768-m) to 32,767 (65,536-m) to 65,535 (131,072-m) to 131,071 H L L H H
8,192 16,384 32,768 65,536 131,072 L L L H H
NOTE:
1. See Table 2 for values for n, m.
IW = OW = x9 IDT72v223 IDT72V233 IDT72v243
IW = OW or IDT72V223 IDT72V233 IDT72v243 IDT72V253 IR | PAF| AF |PAE [OR
IW = OW = x18
0 0 0 0 Ll H]H]L]|H
1to n+1 1to n+1 1ton+1 1to n+1 L H H L L
clvl:)Tdb::' n°f (n+2) to 257 (n+2) to 513 (n+2) to 1,025 (n+2) to 2,049 L{H]lH|[H]L
FIFO® 258 o (513-(m-+1)) 514 1o (1,025-(m+1)) 1,026 to (2,049-(m+1)) 2,050 to (4,097-(m+1)) L H]lLHTL
(513-m) to 512 (1,025-m) to 1,024 (2,049-m) to 2,048 (4,097-m) to 4,096 L L L H L
513 1,025 2,049 4,097 Hlf oo w|L
IW = OW = x9 IDT72V253 IDT72V263 IDT72V273 IDT72v283 IDT72v293
IW # OW or IDT72V263 IDT72v273 IDT72v283 IDT72V293 R | PAF| AF |PAE | OR
IW = OW = x18
0 0 0 0 0 L]l H|lH] L H
1ton+1 1to n+1 1 to n+1 1ton+1 1 to n+1 L H H L L
C'Vtg:'dbseifnof (n+2) to 4,097 (n+2) 10 8,193 (n+2) t0 16,385 (n+2) t0 32,769 (n+2) 10 65,537 L H[H]H[L
FIFo®@ 4,09810 (8,193-(m+1)) | g 19410 (16,385-(m+1)) | 16,3860 (32,769-(m+1)) | 82,770t0 (65,537-(m+1)) | 6553810 (131,073-m+1))| L [ H | L | H | L
(8,193-m) to 8,192 (16,385-m) to 16,384 (32,769-m) to 32,768 (65,537-m) to 65,536 (131,073-m) to 131,072 L L L H L
8,193 16,385 32,769 65,537 131,073 H| L L H L
4666 drw05
NOTE:

1. See Table 2 for values for n, m.
2. Number of Words in FIFO = FIFO Depth + Output Register
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1st Parallel Offset Write/Read Cycle
D/Q8 D/Q0

EMPTY OFFSET REGISTER

1st Parallel Offset Write/Read Cycle
D/Q8 D/Q0

EMPTY OFFSET REGISTER

8 7 6 5 4 3 2 1

8 7 6 5 4 3 2 1

2nd Parallel Offset Write/Read Cycle
D/Q8 D/QO

EMPTY OFFSET REGISTER

2nd Parallel Offset Write/Read Cycle

D/Q8 biao 16 | 15 | 14 | 13 [ 12 | 11 | 10| 9

EMPTY OFFSET REGISTER

3rd Parallel Offset Write/Read Cycle
D/Q8 D/QO

EMPTY OFFSET REGISTER

16 15 14 13 12 1 10 9

19 18 | 17

3rd Parallel Offset Write/Read Cycle
D/Q8 D/Q0

4th Parallel Offset Write/Read Cycle
FULL OFFSET REGISTER D/Q8 D/QO

8 7 6 5 4 3 2 1 FULL OFFSET REGISTER

8 7 6 5 4 3 2 1

4th Parallel Offset Write/Read Cycle 5th Parallel Offset Write/Read Cycle
D/Q8 D/QO D/Q8 D/QO

FULL OFFSET REGISTER
16 15 14 13 12 1 10 9

FULL OFFSET REGISTER

16

-

14 13 | 12 1 10 9

6th Parallel Offset Write/Read Cycle

IDT72V223/72V233/72V243/72V253/72V263/
72V273/72V283/72V293°_ x9 Bus Width FULL OFFSET REGISTER

17

1st Parallel Offset Write/Read Cycle

D/Q17
a D/Q16

IDT72V293®_ x9 Bus Width

Data Inputs/Outputs D/Q
EMPTY OFFSET REGISTER Non-Interspersed
16(1514(13[12(11/110|/9 (8 |7 |6 | 5|4 (3 | 2 |1 |4 Parity
16(15(14|13|12{11]|10| 9 8(7(6|5|4|3|2|1 |4 Interspersed

x9 to x9 Mode All Other Modes

D/ag # of Bits Used — Parity
# of Bits Used: # of Bits Used:
10 bits for the IDT72V223 9 bits for the IDT72V223
2nd Parallel Offset Write/Read Cycle 11 bits for the IDT72V233 10 bits for the IDT72V233
D/Q17 12 bits for the IDT72V243 11 bits for the IDT72V243
D/Q16 Data Inputs/Outputs D/Q0 13 bits for the IDT72V253 12 bits for the IDT72V253

FULL OFFSET REGISTER

16/15/14/13(12/11/10{9 |8 | 7

654

16/15/14|13/12|11|10| 9 8|7

654

D/Q8

IDT72V223/72V233/72V243/72V253/72V263/72V273/

14 bits for the IDT72V263
15 bits for the IDT72V273
16 bits for the IDT72V283
17 bits for the IDT72V293

Note: All unused bits of the
LSB & MSB are don't care

13 bits for the IDT72V263
14 bits for the IDT72V273
15 bits for the IDT72V283
16 bits for the IDT72V293

Note: All unused bits of the
LSB & MSB are don't care

72V283/72V293  x18 Bus Width

4666 drw06

NOTES:

1. When programming the IDT72V293 with an input bus width of x9 and output bus width of x18, 4 write cycles will be required. When Reading the IDT72V293 with an output bus
width of x9 and input bus width of x18, 4 read cycles will be required.

2. A total of 6 program/ read cycles will be required for x9 bus width if both the input and output bus widths are set to x9.

Figure 3. Programmable Flag Offset Programming Sequence
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IDT72Vv223, IDT72V233
IDT72V243, IDT72V253
IDT72V263, IDT72V273
IDT72V283, IDT72V293

Parallel write to registers:

LD |WEN|REN|SEN| WCLK | RCLK

Empty Offset (LSB)
Empty Offset (MSB)
Full Offset (LSB)

Full Offset (MSB) —p

Parallel read from registers:
Empty Offset (LSB)
Empty Offset (MSB)
Full Offset (LSB)

Full Offset (MSB) —>

x9 to x9 Mode

All Other Modes

Serial shift into registers:

20 bits for the IDT72V223
22 bits for the IDT72V233
24 bits for the IDT72V243
26 bits for the IDT72V253
28 bits for the IDT72V263
30 bits for the IDT72V273
32 bits for the IDT72V283

Serial shift into registers:
18 bits for the IDT72V223

20 bits for the IDT72V233
22 bits for the IDT72V243
24 bits for the IDT72V253
26 bits for the IDT72V263
28 bits for the IDT72V273
30 bits for the IDT72V283

32 bits for the IDT72V293
1 bit for each rising WCLK edge

34 bits for the IDT72V293

1 bit for each rising WCLK edge
Starting with Empty Offset (LSB) Starting with Empty Offset (LSB)
Ending with Full Offset (MSB) Ending with Full Offset (MSB)

No Operation

Enl
il

X X

Write Memory

X | o
o | X

1 Read Memory

X | X | X
x

1 1 No Operation

—

4666 drw06a
NOTES:
1. The programming method can only be selected at Master Reset.
2. Parallel reading of the offset registers is always permitted regardless of which programming method has been selected.
3. The programming sequence applies to both IDT Standard and FWFT modes.

Figure 3. Programmable Flag Offset Programming Sequence (Continued)
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SERIAL PROGRAMMING MODE

If Serial Programming mode has been selected, as described above, then
programming of PAE and PAF values can be achieved by using acombination
ofthem, SE_N, WCLKand Slinputpins. Programming manderoceeds
as follows: when LD and SEN are set LOW, data on the Slinput are written,
onebitforeach WCLKrising edge, starting with the Empty Offset LSB and ending
with the Full Offset MSB. If x9 to X9 mode is selected, a total of 20 bits for the
IDT72V223, 22 bits forthe IDT72V233, 24 bits for the IDT72V243, 26 bits for
the IDT72V253, 28 bits forthe IDT72V263, 30 bits forthe IDT72V273, 32 bits
for the IDT72V283 and 34 bits for the IDT72V293. For any other mode of
operation (thatincludes x18 bus width on either the Input or Output), minus 2
bits from the values above. So, atotal of 18 bits forthe IDT72V223, 20 bits for
the IDT72V233, 22 bits forthe IDT72V243, 24 bits forthe IDT72V253, 26 bits
forthe IDT72V263, 28 bits forthe IDT72V273, 30 bits forthe IDT72V283 and
32 bits for the IDT72V293. See Figure 15, Serial Loading of Programmable
Flag Registers, for the timing diagram for this mode.

Using the serial method, individual registers cannot be programmed
selectively. PAE and PAF can show a valid status only afterthe complete set
of bits (for all offset registers) has been entered. The registers can be
reprogrammed as long as the complete set of new offsetbits is entered. When
LDisLow and SENis HIGH, no serial write to the registers can occur.

Write operations to the FIFO are allowed before and during the serial
programming sequence. Inthis case, the programming of all offset bits does not
haveto occuratonce. A selectnumber of bits can be writtento the Slinputand
then, by bringing LD and SEN HIGH, data can be writtento FIFO memory via
Dnbytoggling WEN. When WENis brought HIGH with LD and SENrestored
toaLOW, the next offsetbitin sequenceis writtento the registers via Sl. Ifan
interruption of serial programming is desired, itis sufficient eitherto setLDLOW
anddeactivate SEN orto set SEN LOW and deactivate LD. Once LD and SEN
are bothrestoredto a LOW level, serial offset programming continues.

Fromthe time serial programming has begun, neither programmable flag
willbe valid until the full set of bits required tofill all the offset registers has been
written. Measuring from the rising WCLK edge thatachieves the above criteria;
PAF will be valid after two more rising WCLK edges plus tPAF, PAE willbe valid
after the next two rising RCLK edges plus tPAE plus tSKEW2.

Itis not possible to read the flag offset values in a serial mode.

PARALLEL PROGRAMMING MODE

If Parallel Programming mode has been selected, as described above, then
programming of PAE and PAF values canbe achieved by using acombination
ofthem, WCLK, WENandDn inputpins. Ifthe FIFOis configured foraninput
bus width and output bus width both set to x9, then the total number of write
operations required to program the offset registers is 4 for the IDT72V223/
72V233/72V243/72V253/72V263/72V273/72V283 or 6 forthe IDT72V293.
Referto Figure 3, Programmable Flag Offset Programming Sequence, fora
detailed diagram of the data input lines Do-Dn used during parallel program-
ming. Ifthe FIFOis configured for aninput to outputbus width of x9to x18, x18
tox9 orx18tox18, thenthe following number of write operations are required.
For an input bus width of x18 a total of 2 write operations will be required to
program the offset registers for the IDT72V223/72V233/72V243/72V253/
72V263/72V273/72V283/72V293. For aninputbus width of x9 atotal of 4 write
operations willbe required to program the offset registers for the IDT72V223/
72V233/72V243/72V253/72V263/72V273/72V283/72V293. Refer to Figure
3, Programmable Flag Offset Programming Sequence, for adetailed diagram.

Forexample, programming PAE and PAF on the IDT72V293 configured
forx18bus width proceeds as follows: when LDand WEN are set LOW, data
ontheinputs Dnare written into the LSB ofthe Empty Offset Register onthe first

LOW-to-HIGH transition of WCLK. Upon the second LOW-to-HIGH transition
of WCLK, data are written into the MSB of the Empty Offset Register. On the third
LOW-to-HIGH transition of WCLK, data are writteninto the LSB of the Full Offset
Register. Onthe fourth LOW-to-HIGH transition of WCLK, data are writteninto
the MSB ofthe Full Offset Register. The fifth LOW-to-HIGH transition of WCLK,
dataare written, once again to the Empty Offset Register. Note that for x9 bus
width, one extra Write cycle is required for both the Empty Offset Register and
Full Offset Register. See Figure 16, Parallel Loading of Programmable Flag
Registers, for the timing diagram for this mode.

The actof writing offsetsin parallel employs adedicated write offsetregister
pointer. The act of reading offsets employs a dedicated read offset register
pointer. The two pointers operate independently; however, aread and a write
should notbe performed simultaneously to the offsetregisters. AMaster Reset
initializes both pointers to the Empty Offset (LSB) register. A Partial Resethas
no effect on the position of these pointers. Refer to Figure 3, Programmable
Flag Offset Programming Sequence, for adetailed diagram of the data input
lines Do-Dn used during parallel programming.

Write operations to the FIFO are allowed before and during the parallel
programming sequence. In this case, the programming of all offset registers
does not have to occur at one time. One, two or more offset registers can be
written and then by bringing LD HIGH, write operations can be redirected to
the FIFOmemory. WhenLDis setLOW again, and WENis LOW, the nextoffset
registerin sequence is writtento. As an alternative to holding WENLOWand
toggling LD, parallel programming can also be interrupted by setting LDLow
andtoggling WEN.

Note thatthe status of aprogrammable flag (morW) outputisinvalid
during the programming process. From the time parallel programming has
begun, aprogrammabile flag output will not be valid untilthe appropriate offset
word has been written to the register(s) pertaining to that flag. Measuring from
therising WCLK edge that achieves the above criteria; PAF will be valid after
twomorerising WCLK edges plus tPAF, PAE willbe valid after the nexttwo rising
RCLK edges plus tPAE plus tSKEW2.

The act of reading the offset registers employs a dedicated read offset
register pointer. The contents of the offset registers can be read on the Qo-Qn
pins whenLDissetLOW and RENis setLOW. Ifthe FIFOiis configuredforan
inputbus width and outputbus width both setto x9, then the total number of read
operationsrequiredtoreadthe offsetregistersis 4 forthe IDT72V223/72V233/
72V243/72V253/72V263/72V273/72V283 or 6 for the IDT72V293. Refer to
Figure 3, Programmable Flag Offset Programming Sequence, for a detailed
diagram of the datainputlines Do-Dn used during parallel programming. Ifthe
FIFQis configured for an input to output bus width of x9 to x18, x18 to x9 or
x1810x18, thenthe following number of read operations are required: foran
outputbus width of x18 atotal of 2 read operations will be required to read the
offsetregistersforthe IDT72V223/72V233/72V243/72V253/72V263/72V273/
72V283/72V293. For an output bus width of x9 a total of 4 read operations will
be required to read the offset registers forthe IDT72V223/72V233/72V243/
72V253/72V263/72V273/72V283/72V293. Refer to Figure 3, Program-
mable Flag Offset Programming Sequence, for a detailed diagram. For
example, reading PAE and PAF on the IDT72V293 configured for x18 bus
width proceeds as follows: data are read via Qn from the Empty Offset Register
onthefirstand second LOW-to-HIGH transition of RCLK. Upon the third and
fourth LOW-to-HIGH transition of RCLK, data are read from the Full Offset
Register. The fifth and sixth transition of RCLK reads, once again, from the
Empty Offset Register. Note that for a x9 bus width, one extra Read cycle is
required forboth the Empty Offset Register and Full Offset Register. See Figure
17, Parallel Read of Programmable Flag Registers, for the timing diagram for
thismode.
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Itis permissible to interrupt the offset register read sequence with reads or
writes tothe FIFO. Theinterruptionis accomplished by deasserting @, m,
or both together. When RENand LD are restored to a LOW level, reading of
the offsetregisters continues where itleft off. It should be noted, and care should
be taken fromthe factthatwhen a parallel read of the flag offsets is performed,
the data word that was present on the output lines Qn will be overwritten.

Parallel reading of the offset registers is always permitted regardless of
which timing mode (IDT Standard or FWFT modes) has been selected.

RETRANSMITOPERATION

The Retransmit operation allows data that has already been read to be
accessed again. There are 2 modes of Retransmit operation, normal latency
and zero latency. There are two stages to Retransmit: first, a setup procedure
that resets the read pointer to the first location of memory, then the actual
retransmit, which consists of reading outthe memory contents, starting atthe
beginning of memory.

Retransmitsetupisinitiated by holding RT LOWduring arising RCLK edge.
REN and WEN mustbe HIGH before bringing RT LOW. When zero latency is
utilized, REN does notneedto be HIGH before bringing RTLOW. Atleasttwo
words, but no more than D - 2 words should have been written into the FIFO,
and read from the FIFO, between Reset (Master or Partial) and the time of
Retransmit setup. If x18 Input or x18 Output bus Width is selected, D =512 for
the IDT72V223, 1,024 forthe IDT72V233, 2,048 for the IDT72V243, 4,096 for
the IDT72V253, 8,192 forthe IDT72V263, 16,384 forthe IDT72V273, 32,768
forthe IDT72V283 and 65,536 forthe IDT72V293. If both x9 Inputand x9 Output
bus Widths are selected, D = 1,024 for the IDT72V223, 2,048 for the
IDT72V2383, 4,096 for the IDT72V243, 8,192 for the IDT72V253, 16,384 for
the IDT72V263, 32,768 for the IDT72V273, 65,536 for the IDT72V283 and
131,072forthe IDT72V293. In FWFT mode, if x18 Inputor x18 Outputbus Width
is selected, D =513 for the IDT72V223, 1,025 for the IDT72V233, 2,049 for
the IDT72V243, 4,097 for the IDT72V253, 8,193 for the IDT72V263, 16,385
forthe IDT72V273, 32,769 forthe IDT72V283 and 65,537 for the IDT72V293.
If both x9 Input and x9 Output bus Widths are selected, D = 1,025 for the
IDT72V223, 2,049 forthe IDT72V233, 4,097 forthe IDT72V243, 8,193 forthe

IDT72V253, 16,385 forthe IDT72V263, 32,769 forthe IDT72V273, 65,537 for
the IDT72V283 and 131,073 for the IDT72V293.

IfIDT Standard mode is selected, the FIFO will mark the beginning of the
Retransmitsetup by settingﬁLOW. Thechangeinlevelwillonly be noticeable
if EF was HIGH before setup. During this period, the internal read pointer is
initialized to the firstlocation ofthe RAM array.

When ﬁgoes HIGH, Retransmit setupis complete and read operations
may begin starting with the firstlocationin memory. Since IDT Standard mode
is selected, every word read including the first word following Retransmit setup
requires a LOW on REN to enable the rising edge of RCLK. See Figure 11,
Retransmit Timing (IDT Standard Mode), for the relevant timing diagram.

IfFWFT modeis selected, the FIFO will mark the beginning of the Retransmit
setup by setting ORHIGH. During this period, the internal read pointer is set
tothefirstlocation of the RAM array.

When ﬁgoes LOW, Retransmit setup is complete; atthe sametime, the
contents of thefirstlocation appearonthe outputs. Since FWFT mode is selected,
the firstword appears on the outputs, noLOW on RENis necessary. Reading
all subsequent words requires a LOW on REN to enable the rising edge of
RCLK. SeeFigure 12, Retransmit Timing (FWFT Mode), for the relevanttiming
diagram.

Foreither IDT Standard mode or FWFT mode, updating ofthem, HF and
Wflags begin with the rising edge of RCLK that the RTis setupon. PAEis
synchronizedto RCLK;, thus onthe secondrising edge of RCLK afterRTis setup,
themflag willbe updated.mis asynchronous, thustherising edge of RCLK
thatRTis setupwill updatem. PAFis synchronizedto WCLK, thus the second
rising edge of WCLK that occurs tsKeEw after the rising edge of RCLK thatRT
is setup will update PAF.RTis synchronized to RCLK.

The Retransmitfunction has the option of 2modes of operation, either "normal
latency" or "zero latency". Figure 11 and Figure 12 mentioned previously,
relate to "normal latency". Figure 13 and Figure 14 show "zero latency"
retransmitoperation. Zero latency basically means that the first data word to be
retransmitted, is placed onto the output register with respect to the RCLK pulse
thatinitiated the retransmit.
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SIGNAL DESCRIPTION

INPUTS:

DATA IN (Do - Dn)
Datainputs for 18-bit wide data (Do-D17) or data inputs for 9-bit wide data
(Do-Ds).

CONTROLS:

MASTER RESET (MRS)

AMaster Resetisaccomplished whenevertheM_R’Sinputistakento aLOwW
state. This operation sets the internal read and write pointers to the firstlocation
of the RAM array. PAE will go LOW, PAF will go HIGH, and HF will go HIGH.

IfFWFT/Slis LOW duringMaster Resetthenthe IDT Standard mode, along
with EF and FF are selected. EF will go LOW and FF will go HIGH. If FWFT/
Slis HIGH, thenthe First Word Fall Through mode (FWFT), along with IRand
OR, are selected. OR will go HIGH and IR will go LOW.

Allcontrol settings suchas OW, IW,E, RM, PFMandIP are defined during
the Master Resetcycle.

DuringaMaster Reset, the outputregisterisinitialized to all zeroes. A Master
Resetisrequired after power up, before awrite operation can take place. MRS
isasynchronous.

See Figure 5, Master Reset Timing, for the relevant timing diagram.

PARTIAL RESET (PRS)

APartial Resetis accomplished wheneverthe PRS inputistakentoa LOW
state. Asinthe case of the Master Reset, the internal read and write pointers
are settothefirstlocation ofthe RAMarray, mgoes LOW, Wgoes HIGH,
and HF goes HIGH.

Whichever modeis active atthe time of Partial Reset, IDT Standard mode
or FirstWord Fall Through thatmode willremain selected. Ifthe IDT Standard
mode s active, then FF will go HIGH and EF will go LOW. If the First Word Fall
Through mode is active, then OR will go HIGH, and IR will go LOW.

Following Partial Reset, all values held in the offset registers remain
unchanged. The programming method (parallel or serial) currently active at
thetime of Partial Resetis alsoretained. The outputregisterisinitialized to all
zeroes. PRSis asynchronous.

A Partial Reset is useful for resetting the device during the course of
operation, when reprogramming programmable flag offset settings may notbe
convenient.

See Figure 6, Partial Reset Timing, for the relevant timing diagram.

ASYNCHRONOUS WRITE (ASYW)

The write port can be configured for either Synchronous or Asynchronous
mode of operation. If during Master Reset the ASYW input is LOW, then
Asynchronous operation of the write port will be selected. During Asynchro-
nous operation of the write port the WCLK inputbecomes WRinput, thisis the
Asynchronous write strobe input. Arising edge on WR will write data present
onthe Dninputs into the FIFO. (WEN must be tied LOW when using the write
portin Asynchronous mode).

When the write portis configured for Asynchronous operation the full flag
(ﬁ) operatesinanasynchronous manner, thatis, the full flag will be updated
based in both a write operation and read operation. Note, if Asynchronous
mode is selected, FWFT is not permissable. Refer to Figures 23, 24,27 and
28 forrelevanttiming and operational waveforms.

ASYNCHRONOUS READ (ASYR)
Theread portcan be configured for either Synchronous or Asynchronous
mode of operation. If during a Master Reset the ASYR input is LOW, then

Asynchronous operation of the read port willbe selected. During Asynchronous
operation of the read port the RCLK input becomes RD input, this is the
Asynchronous read strobe input. Arising edge on RD will read data from the
FIFO via the output register and Qn port. (@ must be tied LOW during
Asynchronous operation of the read port).

The OE input provides three-state control of the Qn output bus, in an
asynchronous manner.

Whentheread portis configured for Asynchronous operation the device
mustbe operatingon IDT standard mode, FWFT mode is not permissible ifthe
read portis Asynchronous. The Empty Flag (ﬁ) operatesinan Asynchronous
manner, thatis, the empty flag will be updated based on both aread operation
and awrite operation. Referto figures 25,26, 27 and 28 for relevant timing and
operational waveforms.

RETRANSMIT (RT)

The Retransmit operation allows data that has already been read to be
accessed again. There are 2 modes of Retransmit operation, normal latency
and zero latency. There are two stages to Retransmit: first, a setup procedure
that resets the read pointer to the first location of memory, then the actual
retransmit, which consists of reading outthe memory contents, starting atthe
beginning ofthe memory.

___Retransmitsetupisinitiated by holding RT LOWduring arising RCLK edge.
REN and WEN must be HIGH before bringing RT LOW. When zero latency
is utilized, REN does not need to be HIGH before bringing RT LOW.

If IDT Standard mode is selected, the FIFO will mark the beginning of the
Retransmitsetup by settingﬁLOW. Thechangeinlevelwillonly be noticeable
if EF was HIGH before setup. During this period, the internal read pointer is
initialized to the firstlocation ofthe RAM array.

WhenEF goes HIGH, Retransmit setup is complete and read operations
may begin starting with the firstlocationinmemory. Since IDT Standard mode
is selected, every word read including the firstword following Retransmit setup
requires a LOW on REN to enable the rising edge of RCLK. See Figure 11,
Retransmit Timing (IDT Standard Mode), for the relevant timing diagram.

If FWFT modeis selected, the FIFO willmark the beginning of the Retransmit
setup by setting ORHIGH. During this period, the internal read pointer is set
tothefirstlocation of the RAM array.

When ﬁgoes LOW, Retransmit setupiscomplete; atthe same time, the
contents of thefirstlocation appear onthe outputs. Since FWFT mode is selected,
the firstword appears on the outputs, no LOW on RENis necessary. Reading
all subsequent words requires a LOW on REN to enable the rising edge of
RCLK. See Figure 12, Retransmit Timing (FWFT Mode), for the relevanttiming
diagram.

In Retransmit operation, zero-latency mode can be selected using the
Retransmit Mode (RM) pinduring a Master Reset. This canbe appliedto both
IDT Standard mode and FWFT mode.

RETRANSMIT LATENCY MODE (RM)

Azero-latency retransmittiming mode can be selected using the Retransmit
timing Mode pin (RM). During Master Reset, a LOW on RM will select zero-
latency retransmit. A HIGH on RM during Master Reset will select normal
latency.

If zero-latency retransmit operation is selected the first data word to be
retransmitted will be placed on the output register with respecttothe same RCLK
edge thatinitiated the retransmitbased on RT being LOW.

Referto Figure 13 for Retransmit Timingwith zero latency (IDT Standard
Mode). Refer to Figure 14 for Retransmit Timing with zero latency (FWFT
Mode).
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FIRST WORD FALL THROUGH/SERIAL IN (FWFT/SI)

This is adual purpose pin. During Master Reset, the state of the FWFT/
Slinputdetermines whetherthe device will operate in IDT Standard mode or
First Word Fall Through (FWFT) mode.

If, atthe time of Master Reset, FWFT/Slis LOW, then IDT Standard mode
willbe selected. This mode uses the Empty Flag (ﬁ) toindicate whether or not
there are any words present in the FIFO memory. It also uses the Full Flag
function (ﬁ) toindicate whether or notthe FIFO memory has any free space
forwriting. In IDT Standard mode, every word read from the FIFO, including
the first, must be requested using the Read Enable (@) and RCLK.

If, atthe time of Master Reset, FWFT/Slis HIGH, then FWFT mode willbe
selected. This mode uses Output Ready (ﬁ) toindicate whether or notthere
is valid data at the data outputs (Qn). It also uses Input Ready (ﬁ) toindicate
whether or notthe FIFO memory has any free space for writing. Inthe FWFT
mode, thefirstword writtento anempty FIFO goes directly to Qnafterthree RCLK
rising edges, REN = LOW is not necessary. Subsequent words must be
accessed using the Read Enable (@) and RCLK.

After Master Reset, FWFT/Slacts as aserialinput forloading PAE andPAF
offsets into the programmable registers. The serial input function can only be
used whenthe serialloading method has been selected during Master Reset.
Serial programming using the FWFT/SI pin functions the same way inboth IDT
Standard and FWFT modes.

WRITE STROBE & WRITE CLOCK (WR/WCLK)

If Synchronous operation of the write porthas been selected viaAS—YW, this
inputbehaves as WCLK.

Awrite cycleisinitiated on the rising edge of the WCLK input. Data setup
and hold times mustbe met with respectto the LOW-to-HIGH transition of the
WOCLK.Itis permissible to stopthe WCLK. Note that while WCLKis idle, the FF/
R Wandmﬂags will notbe updated. (Note that WCLK s only capable of
updating HF flag to LOW). The Write and Read Clocks can either be
independentor coincident.

If Asynchronous operation has been selected thisinputis WR (write strobe).
Datais Asynchronously writteninto the FIFO viathe Dninputs whenever there
is arising edge on WR. In this mode the WEN input must be tied LOW.

WRITE ENABLE (WEN)

When theminput is LOW, datamay be loadedinto the FIFO RAM array
ontherising edge of every WCLK cycle if the device is not full. Data is stored
in the RAM array sequentially and independently of any ongoing read
operation.

WhenWENisH IGH, nonewdatais writteninthe RAM array oneach WCLK
cycle.

To prevent data overflow in the IDT Standard mode, FF will go LOW,
inhibiting further write operations. Upon the completion of avalid read cycle,ﬁ
willgo HIGH allowing a write to occur. TheFFis updated by two WCLK cycles
+tSKEW after the RCLK cycle.

To prevent data overflow in the FWFT mode, IR will go HIGH, inhibiting
further write operations. Upon the completion of a valid read cycle, IRwill go
LOW allowing a write to occur. The Fflag is updated by two WCLK cycles +
tSKEw after the valid RCLK cycle.

WEN isignoredwhenthe FIFQisfullineither FWFT or IDT Standard mode.

If Asynchronous operation of the Read port has been selected, then WEN
mustbe held active, (tied LOW).

READ STROBE & READ CLOCK (RD/RCLK)

If Synchronous operation of the read port has been selected viam, this
inputbehaves as RCLK. A read cycleisinitiated ontherising edge of the RCLK
input. Data canbe read on the outputs, on the rising edge of the RCLK input.

ltis permissible to stop the RCLK. Note thatwhile RCLKisidle, the EF/OR, PAE
andmﬂags willnotbe updated. (Note that RCLK s only capable of updating
the HF flag to HIGH). The Write and Read Clocks can be independent or
coincident.

If Asynchronous operation has been selected this input is RD (Read
Strobe) . Data is Asynchronously read from the FIFO via the output register
whenever there is a rising edge on RD. In this mode the REN input must be
tied LOW. The O inputis usedto provide Asynchronous control of the three-
state Qnoutputs.

READ ENABLE (REN)

WhenRead Enableis LOW, dataisloaded fromthe RAMarray into the output
register on the rising edge of every RCLK cycle if the device is not empty.

Whenthe REN inputis HIGH, the outputregister holds the previous data
and no new data is loaded into the output register. The data outputs Qo-Qn
maintain the previous datavalue.

Inthe IDT Standard mode, every word accessed at Qn, including the first
word written to an empty FIFO, mustbe requested using REN. When the last
word has beenreadfromthe FIFO, the Empty Flag (ﬁ) willgo LOW, inhibiting
furtherread operations. RENis ignoredwhenthe FIFOis empty. Once awrite
is performed, EF will goHIGH allowingareadto occur. Theﬁﬂag is updated
by two RCLK cycles + tSKEw after the valid WCLK cycle.

Inthe FWFT mode, the firstword writtento an empty FIFO automatically goes
tothe outputs Qn, on the third valid LOW to HIGH transition of RCLK + tSKEW
afterthe firstwrite. REN does not need to be asserted LOW. Inorderto access
allotherwords, aread mustbe executed using REN. The RCLK LOW to HIGH
transition after the lastword has been read from the FIFO, Output Ready (ﬁ)
willgo HIGH with atrue read (RCLK with REN-= LOW), inhibiting further read
operations. RENis ignored when the FIFO is empty.

If Asynchronous operation of the Read port has been selected, then REN
mustbe held active, (tied LOW).

SERIAL ENABLE (SEN)

TheSE_Ninput is anenable used only for serial programming of the offset
registers. The serial programming method must be selected during Master
Reset. SENiis always usedin conjunction with LD. Whentheselines are both
LOW, dataatthe Slinputcanbeloadedintothe programregister one bitforeach
LOW-to-HIGH transition of WCLK.

When SEN is HIGH, the programmable registers retains the previous
settings and no offsets are loaded. SEN functions the same way inboth IDT
Standard and FWFT modes.

OUTPUTENABLE (ﬁ)

When Output Enable is enabled (LOW), the parallel output buffers receive
datafromthe outputregister. WhenOE is HIGH, the outputdatabus (Qn) goes
into ahighimpedance state.

LOAD (LD)

Thisisadual purpose pin. During Master Reset, the state ofthe LD input,
alongwith FSELO and FSEL1, determines one of eightdefault offset values for
themandWﬂags, along with the method by which these offset registers
can be programmed, parallel or serial (see Table 2). After Master Reset, LD
enables write operations to and read operations from the offset registers. Only
the offsetloading method currently selected canbe used to write to the registers.
Offset registers can be read only in parallel.

After Master Reset, thempin is usedto activate the programming process
oftheflag offsetvalues PAE and PAF. PuIIingmLOWwiII beginaserialloading
or parallel load or read of these offset values.
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BUS-MATCHING (IW, OW)

The pins IW and OW are used to define the input and output bus widths.
During Master Reset, the state of these pinsis used to configure the device bus
sizes. See Table 1 for control settings. All flags will operate based on the word/
byte size boundary as defined by the selection of the widest input or output bus
width.

BIG-ENDIAN/LITTLE-ENDIAN (BE)

During Master Reset, a LOWonBE willselect Big-Endianoperation. AHIGH
onﬁduring Master Resetwill selectLittle-Endian format. This functionis useful
whendatais writteninto the FIFO in word format (x18) and read out of the FIFO
inword format (x18) or byte format (x9). If Big-Endian mode is selected, then
the most significant byte of the word written into the FIFO will be read out of the
FIFOfirst, followed by the least significantbyte. If Little-Endian formatis selected,
thenthe least significant byte of the word written into the FIFO will be read out
first, followed by the mostsignificantbyte. The mode desired is configured during
master reset by the state of the Big-Endian (ﬁ) pin. Refer to Figure 4, Bus-
Matching Byte Arrangement, for a diagram showing the byte arrangement.

PROGRAMMABLE FLAG MODE (PFM)

During Master Reset During Master Reset, a LOW on PFM will select
Asynchronous Programmable flag timing mode. A HIGH on PFM will select
Synchronous Programmable flag timing mode. If asynchronous PAF/PAE
configurationis selected (PFM, LOW during M_R’S), the PAE is asserted LOW
onthe LOW-to-HIGH transition of RCLK. PAE is resetto HIGH onthe LOW-to-
HIGH transition of WCLK. Similarly, the PAF is asserted LOW on the LOW-to-
HIGH transition of WCLK and PAF is reset to HIGH on the LOW-to-HIGH
transition of RCLK.

If synchronous PAE/PAF configuration is selected (PFM, HIGH during
MRS) ,them is asserted and updated on the rising edge of RCLK only and
not WCLK. Similarly, PAFisassertedand updated ontherising edge of WCLK
only and not RCLK. The mode desired is configured during master reset by the
state of the Programmable Flag Mode (PFM) pin.

INTERSPERSED PARITY (IP)

During Master Reset,aLOW on IP will select Non-Interspersed Parity mode.
AHIGH will select Interspersed Parity mode. The IP bit function allows the user
to select the parity bit in the word loaded into the parallel port (D0-Dn) when
programming the flag offsets. If Interspersed Parity mode is selected, then the
FIFOwillassumethatthe parity bitis located in bit position D8 and D17 during
the parallel programming of the flag offsets, and will therefore ignore D8 when
loading the offset register in parallel mode. This is also applied to the output
registerwhenreading the value of the offsetregister. If Interspersed Parity is
selected then output Q8 will be invalid. If Non-Interspersed Parity mode is
selected, then D16 and D17 are the parity bits and are ignored during parallel
programming of the offsets. (D8 becomes a valid bit). Additionally, output Q8 will
become a valid bit when performing a read of the offset register. IP mode is
selected during Master Resetby the state of the IP input pin. Interspersed Parity
control only has an effectduring parallel programming of the offset registers. It
does not effect the data written to and read from the FIFO.

OUTPUTS:

FULL FLAG (FF/R)

Thisisadual purpose pin. InIDT Standard mode, the Full Flag (ﬁ) function
is selected. When the FIFO is full, FF will go LOW, inhibiting further write
operations. When FFis HIGH, the FIFOis not full. If no reads are performed
after areset (either MRS or PRS), FF will go LOW after D writes to the FIFO.
Ifx18 Input or x18 Output bus Width is selected, D =512 for the IDT72V223,

1,024 forthe IDT72V233, 2,048 forthe IDT72V243, 4,096 for the IDT72V253,
8,192forthe IDT72V263, 16,384 forthe IDT72V273, 32,768 forthe IDT72V283
and 65,536 forthe IDT72V293. If both x9 Input and x9 Outputbus Widths are
selected, D = 1,024 forthe IDT72V223, 2,048 forthe IDT72V233, 4,096 forthe
IDT72V243,8,192forthe IDT72V253, 16,384 forthe IDT72V263, 32,768 for
the IDT72V273, 65,536 for the IDT72V283 and 131,072 for the IDT72V293.
See Figure 7, Write Cycle and Full Flag Timing (IDT Standard Mode), for the
relevanttiming information.

In FWFT mode, the Input Ready (ﬁ) function is selected. IR goes LOW
when memory space is available for writing in data. When there is no longer
any free spaceleft, ﬁgoes HIGH, inhibiting further write operations. If noreads
are performed after areset (either MRS or PRS), IRwill go HIGH after D writes
tothe FIFO. If x18 Input or x18 Output bus Width is selected, D = 513 for the
IDT72V223, 1,025 forthe IDT72V233, 2,049 forthe IDT72V243, 4,097 forthe
IDT72V253, 8,193 forthe IDT72V263, 16,385 forthe IDT72V273, 32,769 for
the IDT72V283 and 65,537 forthe IDT72V293. If both x9 Inputand x9 Output
bus Widths are selected, D = 1,025 for the IDT72V223, 2,049 for the
IDT72V233, 4,097 for the IDT72V243, 8,193 for the IDT72V253, 16,385 for
the IDT72V263, 32,769 for the IDT72V273, 65,537 for the IDT72V283 and
131,073 for the IDT72V293. See Figure 9, Write Timing (FWFT Mode), for
therelevanttiming information.

The IR status not only measures the contents of the FIFO memory, butalso
counts the presence of awordin the outputregister. Thus, in FWFT mode, the
total number of writes necessary to deassertIRisone greaterthanneededto
assert FF in IDT Standard mode.

FF/Ris synchronous and updated on the rising edge of WCLK. FF/Rare
double register-buffered outputs.

EMPTY FLAG (EF/OR)

Thisisadual purpose pin. Inthe IDT Standard mode, the Empty Flag (ﬁ)
functionis selected. Whenthe FIFOis empty, EF will go LOW, inhibiting further
read operations. When EFis HIGH, the FIFOis notempty. See Figure 8, Read
Cycle, Empty Flag and First Word Latency Timing (IDT Standard Mode), for
therelevanttiming information.

In FWFT mode, the Output Ready (ﬁ) functionis selected. ﬁgoes LOW
atthe sametime thatthe firstword written to an empty FIFO appears validon
the outputs. ﬁstays LOW afterthe RCLKLOW to HIGH transition that shifts the
lastword from the FIFO memory to the outputs. ﬁgoes HIGH only withatrue
read (RCLKwith REN-= LOW). The previous data stays at the outputs, indicating
the last word was read. Further data reads are inhibited until OR goes LOW
again. See Figure 10, Read Timing (FWFT Mode), for the relevant timing
information.

EF/ORis synchronous and updated on the rising edge of RCLK.

In IDT Standard mode, EFisadouble register-buffered output. In FWFT
mode, ORis atriple register-buffered output.

PROGRAMMABLE ALMOST-FULL FLAG (W)

The Programmable Almost-Full flag (W) will go LOW when the FIFO
reaches the almost-full condition. In IDT Standard mode, if no reads are
performed after reset (MRS), PAF will go LOW after (D-m) words are written
tothe FIFO. Ifx18 Input orx18 Outputbus Width is selected, (D-m) = (512-m)
writes for the IDT72V223, (1,024-m) writes for the IDT72V233, (2,048-m)
writes for the IDT72V243, (4,096-m) writes for the IDT72V253, (8,192-m)
writes for the IDT72V263, (16,384-m) writes for the IDT72V273, (32,768-m)
writes forthe IDT72V283 and (65,536-m) writes for the IDT72V293. If both x9
Inputand x9 Output bus Widths are selected, (D-m) = (1,024-m) writes for the
IDT72V223, (2,048-m) writes for the IDT72V233, (4,096-m) writes for the
IDT72V243, (8,192-m) writes for the IDT72V253, (16,384-m) writes for the
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IDT72V263, (32,768-m) writes for the IDT72V273, (65,536-m) writes for the
IDT72V283 and (131,072-m) writes for the IDT72V293. The offset “m”is the
full offset value. The default setting for this value is stated in Table 2.

In FWFT mode, if x18 Input or x18 Output bus Width is selected, the PAF
willgo LOW after (513-m) writes for the IDT72V223, (1,025-m) writes for the
IDT72V233, (2,049-m) writes for the IDT72V243, (4,097-m) writes for the
IDT72V253, (8,193-m) writes for the IDT72V263, (16,385-m) writes for the
IDT72V273, (32,769-m) writes for the IDT72V283 and (65,537-m) writes for
the IDT72V293. Ifboth x9 Inputand x9 Outputbus Widths are selected, the PAF
willgo LOW after (1,025-m) writes for the IDT72V223, (2,049-m) writes for the
IDT72V233, (4,097-m) writes for the IDT72V243, (8,193-m) writes for the
IDT72V253, (16,385-m) writes for the IDT72V263, (32,769-m) writes for the
IDT72V273, (65,537-m) writes forthe IDT72V283 and (131,073-m) writes for
the IDT72V293. The offset mis the full offset value. The default setting for this
value is stated in Table 2.

See Figure 18, Synchronous Programmable Almost-Full Flag Timing (IDT
Standard and FWFT Mode), for the relevant timing information.

If asynchronousWconfiguration is selected, the PAF is asserted LOW
onthe LOW-to-HIGH transition of the Write Clock (WCLK).W isresettoHIGH
onthe LOW-to-HIGH transition of the Read Clock (RCLK). If synchronousw
configurationis selected, the PAFis updated ontherising edge of WCLK. See
Figure 20 for Asynchronous Programmable Almost-Full Flag Timing (IDT
Standard and FWFT Mode).

PROGRAMMABLEALMOST-EMPTY FLAG (m)

The Programmable Almost-Empty flag (W) willgo LOW whenthe FIFO
reaches the almost-empty condition. In IDT Standard mode, PAE willgo LOW
when there are nwords or less in the FIFO. The offset “n” is the empty offset
value. The default setting for this value is stated in Table 2.

In FWFT mode, the PAE will go LOW when there are n+1 words or less
inthe FIFO. The default setting for this value is stated in Table 2.

See Figure 19, Synchronous Programmable Almost-Empty Flag Timing
(IDT Standard and FWFT Mode), for the relevant timing information.

IfasynchronousWconﬁguration is selected, the PAE is asserted LOW
onthe LOW-to-HIGH transition of the Read Clock ( RCLK).Wis resettoHIGH
onthe LOW-to-HIGH transition of the Write Clock (WCLK). If synchronousm

configuration is selected, the PAE is updated on the rising edge of RCLK. See
Figure 21, Asynchronous Programmable Almost-Empty Flag Timing (IDT
Standard and FWFT Mode), for the relevant timing information.

HALF-FULL FLAG (ﬁ)

This outputindicates a half-full FIFO. Therising WCLK edge thatfills the FIFO
beyond half-full setsHFLOW. The flagremains LOW untilthe difference between
the write and read pointers becomes less than or equal to half of the total depth
ofthe device; the rising RCLK edge thataccomplishes this condition setsHF
HIGH.

InIDT Standard mode, if no reads are performed after reset (M_RSorm),
HF will go LOW after (D/2 + 1) writes to the FIFO. If x18 Input or x18 Output
bus Widthis selected, D = 512forthe IDT72V223, 1,024 for the IDT72V233,
2,048 forthe IDT72V243, 4,096 forthe IDT72V253, 8,192 forthe IDT72V263,
16,384 for the IDT72V273, 32,768 for the IDT72V283 and 65,536 for the
IDT72V293. Ifboth x9 Input and x9 Outputbus Widths are selected, D=1,024
forthe IDT72V223,2,048 forthe IDT72V233, 4,096 forthe IDT72V243, 8,192
for the IDT72V253, 16,384 for the IDT72V263, 32,768 for the IDT72V273,
65,536 for the IDT72V283 and 131,072 for the IDT72V293.

In FWFT mode, if no reads are performed after reset (M_F\’S or P_F\’S), HF
willgo LOW after (D-1/2 + 2) writesto the FIFO. Ifx18 Input or x18 Outputbus
Widthis selected, D=513forthe IDT72V223, 1,025 forthe IDT72V233, 2,049
forthe IDT72V243,4,097 forthe IDT72V253, 8,193 forthe IDT72V263, 16,385
forthe IDT72V273, 32,769 forthe IDT72V283 and 65,537 forthe IDT72V293.
If both x9 Input and x9 Output bus Widths are selected, D = 1,025 for the
IDT72V223, 2,049 forthe IDT72V233, 4,097 forthe IDT72V243, 8,193 forthe
IDT72V253, 16,385 forthe IDT72V263, 32,769 forthe IDT72V273, 65,537 for
the IDT72V283 and 131,073 for the IDT72V293.

See Figure 22, Half-Full Flag Timing (IDT Standard and FWFT Mode),
forthe relevanttiming information. Because HF is updated by both RCLK and
WCLK, itis considered asynchronous.

DATA OUTPUTS (Qo-Qn)
(Qo-Q17)data outputs for 18-bit wide data or (Qo - Q8) data outputs for 9-
bitwide data.
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BYTE ORDER ON INPUT PORT: D17-D9 D8-DO
A B Write to FIFO
BYTE ORDER ON OUTPUT PORT: Q17-Q9 Q8-Q0
BE | W |ow A B Read from FIFO
L | L |L

(a) x18 INPUT to x18 OUTPUT - BIG ENDIAN

Q17-Q9 Q8-Qo

BE | W | oW B A Read from FIFO
H L L
(b) x18 INPUT to x18 OUTPUT - LITTLE ENDIAN
Q17-Q9 Q8-Q0
BE | Iw | ow >§8 A 1st: Read from FIFO
L L H N
Q17-Q9 Q8-Q0
B 2nd: Read from FIFO
(c) x18 INPUT to x9 OUTPUT - BIG ENDIAN
Q17-Q9 Q8-Q0
BE | W | OW ézé B 1st: Read from FIFO
H L H

Q17-Q9 Q8-Q0

22 A 2nd: Read from FIFO

(d) x18 INPUT to x9 OUTPUT - LITTLE ENDIAN

D17-D9 D8-D0

& A 1st: Write to FIFO

D17-Q9 D8-Qo0

% B 2nd: Write to FIFO

BYTE ORDER ON INPUT PORT:

BYTE ORDER ON OUTPUT PORT: Q17-Q9 Q8-Q0
BE| w |ow A B Read from FIFO
L H L

(a) x9 INPUT to x18 OUTPUT - BIG ENDIAN

Q17-Q9 Q8-Q0
ow
m L B A Read from FIFO

= A
2

(a) x9 INPUT to x18 OUTPUT - LITTLE ENDIAN

4666 drw07

Figure 4. Bus-Matching Byte Arrangement
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NOTES:

1. tskew1 is the minimum time between a rising RCLK edge and a rising WCLKﬂjge to guarantee that FF will go high (after one WCLK cycle pus twrF). If the time between the rising edge
ithe RCLK@d the rising edge of the WCLK is less than tskewt1, then the FF deassertion may be delayed one extra WCLK cycle.

2. LD = HIGH, EF = HIGH

Figure 7. Write Cycle and Full Flag Timing (IDT Standard Mode)
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NOTES:

1. tskew1 is the minimum time between a rising WCLK edge and a rising RCLK edge to guarantee that EF will go HIGH (after one RCLK cycle plus treF). If the time between the rising edge
of WCLK and the rising edge of RCLK is less than tskew1, then EF deassertion may be delayed one extra RCLK cycle.

2. [D = HIGH.

3. First data word latency: tskewt + 1*TRCLK + tREF.
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Figure 8. Read Cycle, Empty Flag and First Data Word Latency Timing (IDT Standard Mode)
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NOTES:

1. R_etransmit setup is complete after EF returns HIGH, only then can a read operation begin.
. OE = LOW.

2
3. W1 = first word written to the FIFO after Master Reset, W2 = second word written to the FIFO after Master Reset.
4. No more than D - 2 may be written to the FIFO between Reset (Master or Partial) and Retransmit setup. Therefore, FF will be HIGH throughout the Retransmit setup procedure.
If x18 Input or x18 Output bus Width is selected, D = 512 for the IDT72V223, 1,024 for the IDT72V233, 2,048 for the IDT72V243, 4,096 for the IDT72V253, 8,192 for the IDT72V263,
16,384 for the IDT72V273, 32,768 for the IDT72V283 and 65,536 for the IDT72V293.
If both x9 Input and x9 Output bus Widths are selected, D = 1,024 for the IDT72V223, 2,048 for the IDT72V233, 4,096 for the IDT72V243, 8,192 for the IDT72V253, 16,384
for the IDT72V263, 32,768 for the IDT72V273, 65,536 for the IDT72V283 and 131,072 for the IDT72V293.
5. There must be at least two words written to and two words read from the FIFO before a Retransmit operation can be invoked.
6. RM is set HIGH during MRS.

Figure 11. Retransmit Timing (IDT Standard Mode)
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NOTES:

1. Retransmit setup is complete after OR returns LOW.
2. No more than D - 2 words may be written to the FIFO between Reset (Master or Partial) and Retransmit setup. Therefore, IR will be LOW throughout the Retransmit setup procedure.
If x18 Input or x18 Output bus Width is selected, D = 513 for the IDT72V223, 1,025 for the IDT72V233, 2,049 for the IDT72V243, 4,097 for the IDT72V253, 8,193 for the IDT72V263,
16,385 for the IDT72V273, 32,769 for the IDT72V283 and 65,537 for the IDT72V293.
If both x9 Input and x9 Output bus Widths are selected, D = 1,025 for the IDT72V223, 2,049 for the IDT72V233, 4,097 for the IDT72V243, 8,193 for the IDT72V253, 16,385
for the IDT72V263, 32,769 for the IDT72V273, 65,537 for the IDT72V283 and 131,073 for the IDT72V293.

3. OE=LOW

4. W1, W2, W3 = first, second and third words written to the FIFO after Master Reset.
5. There must be at least two words written to the FIFO before a Retransmit operation can be invoked.

6. RM is set HIGH during MRS.

Figure 12. Retransmit Timing (FWFT Mode)
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NOTES:

1. If the part is empty at the point of Retransmit, the Empty Flag (EF) will be updated based on RCLK (Retransmit clock cycle). Valid data will also appear on the output.

2. OE = LOW: enables data to be read on outputs Qo-Qn.

3. W1 = first word written to the FIFO after Master Reset, W2 = second word written to the FIFO after Master Reset.

4. No more than D - 2 may be written to the FIFO between Reset (Master or Partial) and Retransmit setup. Therefore, FF will be HIGH throughout the Retransmit setup procedure.
If x18 Input or x18 Output bus Width is selected, D = 512 for the IDT72V223, 1,024 for the IDT72V233, 2,048 for the IDT72V243, 4,096 for the IDT72V253, 8,192 for the IDT72V263,
16,384 for the IDT72V273, 32,768 for the IDT72V283 and 65,536 for the IDT72V293.
If both x9 Input and x9 Output bus Widths are selected, D = 1,024 for the IDT72V223, 2,048 for the IDT72V233, 4,096 for the IDT72V243, 8,192 for the IDT72V253, 16,384
for the IDT72V263, 32,768 for the IDT72V273, 65,536 for the IDT72V283 and 131,072 for the IDT72V293.

5. There must be at least two words written to and read from the FIFO before a Retransmit operation can be invoked.

6. RM is set LOW during MRS.

Figure 13. Zero Latency Retransmit Timing (IDT Standard Mode)

© 2019 Renesas Electronics Corporation



tENH
tENS, T J

- tA e ta e tA e ta <A
Qo - Qn Wk >< Wx+1 §< W1 §< We @ §< W3 ® ’l< Wa @ W5
—— tsKEW2
N aNYANE 2NE ANV VANV ANV aNYaN

tENS — ~—— tENH
RT K
oR T T T T TTT T T Tt T T T T T T TT oo ToTmmmmmmmmmmmmo
~— tPAES
PAE ‘_;l/
~— tHF

HE ;l(
4— tPAFS
PAF k

NOTES:

1. If the part is empty at the point of Retransmit, the output ready flag (ﬁ), will be updated based on RCLK (Retransmit clock cycle), valid data will also appear on the output.

2. No more than D - 2 words may be written to the FIFO between Reset (Master or Partial) and Retransmit setup. Therefore, IR will be LOW throughout the Retransmit setup procedure.
If x18 Input or x18 Output bus Width is selected, D = 513 for the IDT72V223, 1,025 for the IDT72V233, 2,049 for the IDT72V243, 4,097 for the IDT72V253, 8,193 for the IDT72V263,
16,385 for the IDT72V273, 32,769 for the IDT72V283 and 65,537 for the IDT72V293.
If both x9 Input and x9 Output bus Widths are selected, D = 1,025 for the IDT72V223, 2,049 for the IDT72V233, 4,097 for the IDT72V243, 8,193 for the IDT72V253, 16,385
for the IDT72V263, 32,769 for the IDT72V273, 65,537 for the IDT72V283 and 131,073 for the IDT72V293.

3. OE = LOW

4. W1, W2, W3 = first, second and third words written to the FIFO after Master Reset.

5. There must be at least two words written to the FIFO before a Retransmit operation can be invoked.

6. RM is set LOW during MRS.

4666 drw17

Figure 14. Zero Latency Retransmit Timing (FWFT Mode)

wew /N A N/
tENH
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DS > 4— tDH —|
s oo XX magem XX T xXOXXX
- EMPTY OFFSET > FULL OFFSET > 4666 dnws
NOTES:

1. x9 to x9 mode: X = 9 for the IDT72V223, X = 10 for the IDT72V233, X = 11 for the IDT72V243, X = 12 for the IDT72V253, X = 13 for the IDT72V263, X = 14 for the IDT72V273,
X =15 for the IDT72V283 and X = 16 for the IDT72V293.

2. All other modes: X = 8 for the IDT72V223, X = 9 for the IDT72V233, X = 10 for the IDT72V243, X = 11 for the IDT72V253, X = 12 for the IDT72V263, X = 13 for the IDT72V273,
X = 14 for the IDT72V283 and X = 15 for the IDT72V293.

Figure 15. Serial Loading of Programmable Flag Registers (IDT Standard and FWFT Modes)
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NOTE:

1. This diagram is based on programming the IDT72V293 x18 bus width. Add one extra cycle to both the PAE offset and PAF offset for x9 bus width.
Figure 16. Parallel Loading of Programmable Flag Registers (IDT Standard and FWFT Modes)

[———— {CLK ———»
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N N A S
tos — | —toH ~— 1LoH
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tENS — ~— tENH — tENH
NN 7N 77
-« tA l— tA le— tA «— tA
Qo-Q DATA IN OUTPUT PAE OFFSET PAE OFFSET PAF OFFSET PAF OFFSET
0 - W16 REGISTER (LSB) (MSB) (LSB) (MSB)
NOTES: 4666 drw20

1. OE = LOW.
2. This diagram is based on programming the IDT72V293 x18 bus width. Add one extra cycle to both the PAE offset and PAF offset for x9 bus width.

Figure 17. Parallel Read of Programmable Flag Registers (IDT Standard and FWFT Modes)

WCLK 1 2
tENS~ | ~ tENH
WEN
tPAFS tPAFS
PAF D-(m+1) words in FIFO® D - m words in FIFO® D-(m+1) words
in FIFO®
tSKEW2I) —~ _

ek N N N N L L S

tENS -~ s tENH

REN 4666 drw21

NOTES:

1. m = PAF offset .

2. D = maximum FIFO depth.
In IDT Standard mode: if x18 Input or x18 Output bus Width is selected, D = 512 for the IDT72V223, 1,024 for the IDT72V233, 2,048 for the IDT72V243, 4,096 for the IDT72V253,
8,192 for the IDT72V263, 16,384 for the IDT72V273, 32,768 for the IDT72V283 and 65,536 for the IDT72V293. If both x9 Input and x9 Output bus Widths are selected, D = 1,024
for the IDT72V223, 2,048 for the IDT72V233, 4,096 for the IDT72V243, 8,192 for the IDT72V253, 16,384 for the IDT72V263, 32,768 for the IDT72V273, 65,536 for the IDT72V283
and 131,072 for the IDT72V293.
In FWFT mode: if x18 Input or x18 Output bus Width is selected, D = 513 for the IDT72V223, 1,025 for the IDT72V233, 2,049 for the IDT72V243, 4,097 for the IDT72V253, 8,193
for the IDT72V263, 16,385 for the IDT72V273, 32,769 for the IDT72V283 and 65,537 for the IDT72V293. If both x9 Input and x9 Output bus Widths are selected, D = 1,025 for the
IDT72V223, 2,049 for the IDT72V233, 4,097 for the IDT72V243, 8,193 for the IDT72V253, 16,385 for the IDT72V263, 32,769 for the IDT72V273, 65,537 for the IDT72V283 and 131,073
for the IDT72V293.

3. tskewz2 is the minimum time between a rising RCLK edge and a rising WCLK edge to guarantee that PAF will go HIGH (after one WCLK cycle plus trAFs). If the time between the
rising edge of RCLK and the rising edge of WCLK is less than tskewz, then the PAF deassertion time may be delayed one extra WCLK cycle.

4. PAF is asserted and updated on the rising edge of WCLK only.

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

Figure 18. Synchronous Programmable Almost-Full Flag Timing (IDT Standard and FWFT Modes)
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NOTES:

1. n = PAE offset.

2. For IDT Standard mode

3. For FWFT mode.

4. tskewz is the minimum time between a rising WCLK edge and a rising RCLK edge to guarantee that PAE wil go HIGH (after one RCLK cycle plus tpAES). If the time between the rising
edge of WCLK and the rising edge of RCLK is less than tskewz, then the PAE deassertion may be delayed one extra RCLK cycle.

. PAE is asserted and updated on the rising edge of WCLK only.

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

o

Figure 19. Synchronous Programmable Almost-Empty Flag Timing (IDT Standard and FWFT Modes)
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4666 drw23
NOTES:

1. m = PAF offset.

2. D = maximum FIFO Depth.
In IDT Standard mode: if x18 Input or x18 Output bus Width is selected, D = 512 for the IDT72V223, 1,024 for the IDT72V233, 2,048 for the IDT72V243, 4,096 for the IDT72V253,
8,192 for the IDT72V263, 16,384 for the IDT72V273, 32,768 for the IDT72V283 and 65,536 for the IDT72V293. If both x9 Input and x9 Output bus Widths are selected, D = 1,024
for the IDT72V223, 2,048 for the IDT72V233, 4,096 for the IDT72V243, 8,192 for the IDT72V253, 16,384 for the IDT72V263, 32,768 for the IDT72V273, 65,536 for the IDT72V283
and 131,072 for the IDT72V293.
In FWFT mode: if x18 Input or x18 Output bus Width is selected, D = 513 for the IDT72V223, 1,025 for the IDT72V233, 2,049 for the IDT72V243, 4,097 for the IDT72V253, 8,193
for the IDT72V263, 16,385 for the IDT72V273, 32,769 for the IDT72V283 and 65,537 for the IDT72V293. If both x9 Input and x9 Output bus Widths are selected, D = 1,025 for the
IDT72V223, 2,049 for the IDT72V233, 4,097 for the IDT72V243, 8,193 for the IDT72V253, 16,385 for the IDT72V263, 32,769 for the IDT72V273, 65,537 for the IDT72V283 and 131,073
for the IDT72V293.

3. PAF is asserted to LOW on WCLK transition and reset to HIGH on RCLK transition.

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

Figure 20. Asynchronous Programmable Almost-Full Flag Timing (IDT Standard and FWFT Modes)
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NOTES:

1. n = PAE offset.

2. For IDT Standard Mode.

3. For FWFT Mode.

4. PAE is asserted LOW on RCLK transition and reset to HIGH on WCLK transition.
5. Select this mode by setting PFM LOW during Master Reset.

Figure 21. Asynchronous Programmable Almost-Empty Flag Timing (IDT Standard and FWFT Modes)
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4666 drw25
NOTES:

1. In IDT Standard mode: D = maximum FIFO depth. If x18 Input or x18 Output bus Width is selected, D = 512 for the IDT72V223, 1,024 for the IDT72V233, 2,048 for the IDT72V243,
4,096 for the IDT72V253, 8,192 for the IDT72V263, 16,384 for the IDT72V273, 32,768 for the IDT72V283 and 65,536 for the IDT72V293. If both x9 Input and x9 Output bus Widths
are selected, D = 1,024 for the IDT72V223, 2,048 for the IDT72V233, 4,096 for the IDT72V243, 8,192 for the IDT72V253, 16,384 for the IDT72V263, 32,768 for the IDT72V273,
65,536 for the IDT72V283 and 131,072 for the IDT72V293.

2. In FWFT mode: D = maximum FIFO depth. If x18 Input or x18 Output bus Width is selected, D = 513 for the IDT72V223, 1,025 for the IDT72V233, 2,049 for the IDT72V243, 4,097
for the IDT72V253, 8,193 for the IDT72V263, 16,385 for the IDT72V273, 32,769 for the IDT72V283 and 65,537 for the IDT72V293. If both x9 Input and x9 Output bus Widths are
selected, D = 1,025 for the IDT72V223, 2,049 for the IDT72V233, 4,097 for the IDT72V243, 8,193 for the IDT72V253, 16,385 for the IDT72V263, 32,769 for the IDT72V273, 65,537
for the IDT72V283 and 131,073 for the IDT72V293.

Figure 22. Half-Full Flag Timing (IDT Standard and FWFT Modes)
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NOTE:
1. OE = LOW and WEN = LOW.

Figure 23. Asynchronous Write, Synchronous Read, Full Flag QOperation (IDT Standard Mode)
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0
m
2

NOTE:
1. OE = LOW and WEN = LOW.

Figure 24. Asynchronous Write, Synchronous Read, Empty Flag Qperation (IDT Standard Mode)
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Figure 25. Synchronous Write, Asynchronous Read, Full Flag Operation (IDT Standard Mode)
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NOTE:
1. OE = LOW and REN = LOW.
2. Asynchronous Read is available in IDT Standard Mode only.

Figure 26. Synchronous Write, Asynchronous Read, Empty Flag QOperation (IDT Standard Mode)
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NOTES:

1. OE = Low, WEN = LOW, and REN = LOW.
2. Asynchronous Read is available in IDT Standard Mode only.

Figure 27. Asynchronous Write, Asynchronous Read, Empty Flag Operation (IDT Standard Mode)
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‘*tFFA
FE

4666 drw31

NOTES:

1. OE = Low, WEN = LOW, and REN = LOW.
2. Asynchronous Read is available in IDT Standard Mode only.

Figure 28. Asynchronous Write, Asynchronous Read, Full Flag QOperation (IDT Standard Mode)
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OPTIONAL CONFIGURATIONS

WIDTH EXPANSION CONFIGURATION

Word width may be increased simply by connecting together the control
signals of multiple devices. Status flags can be detected from any one
device. The exceptions are the EF and FF functions in IDT Standard mode
and the IR and OR functions in FWFT mode. Because of variations in skew
between RCLK and WCLK, it is possible for EF/FF deassertion and IROR
assertion to vary by one cycle between FIFOs. In IDT Standard mode, such
problems can be avoided by creating composite flags, that is, ANDing EF
of every FIFO, and separately ANDing FF of every FIFO. In FWFT mode,

composite flags can be created by ORing ORof every FIFO, and separately
ORing IR of every FIFO.

Figure 29 demonstrates awidth expansion using two IDT72V223/72V233/
72V243/72V253/72V263/72V273/72V283/72V293 devices. If x18 Input or
x18 Outputbus Widthis selected, Do-D17 from each device form a 36-bit wide
inputbus and Qo-Q17 from each device form a 36-bit wide output bus. If both
x9 Inputand x9 Output bus Widths are selected, Do-Ds from each device form
an 18-bitwide inputbus and Qo-Qs from each device form an 18-bit wide output
bus. Any word width canbe attained by adding additional IDT72V223/72V233/
72V243/72V253/72V263/72V273/72V283/72V293 devices.

PARTIAL RESET (PRS)

MASTER RESET (MRS)
FIRST WORD FALL THROUGH/

SERIAL INPUT (FWFT/SI)
RETRANSMIT (RT) S bn
-
n / DO- Dm ny -~ yvyvY yvy n/= YyYvYyYvyy
DATAIN 7 7 ~ /| | READCLOCK (RCLK)
WRITE CLOCK (WCLK) ) R X
>~ 57 |- DT _| READ ENABLE (REN)
WRITE ENABLE (WEN) < Zovoa | —
— > Vs = 72V5sS | OUTPUT ENABLE (OF)
LOAD (D), 1. 72v243 » 72V243 | pROGRAMMABLE (PAE)
_ 72V253 72V253 >
FULL FLAG/INPUT READY (FFiR) #1 | 72v263 72V263 _
<|ea T(1E) - FULL FLAGANPUT READY (FEAR) #2 72V273 72v273 | EMPTY FLAG/OUTPUT READY (EF/OR) #1 . m
Y J (FFAR) # 721283 TeVoss | _EMPTY FLAG/OUTPUT READY (EF/OR) #2 , |cATe[—>
. PROGRAMMABLE (PAF) n/ Qmi1-Qn  m+4n/
_ HALF-FULLFLAG(HF) | FFO | my Fro |/ 7% DATAOUT
< #1 7 #2
QO _ Qm 4666 drw32
NOTES:

1. Use an AND gate in IDT Standard mode, an OR gate in FWFT mode.
2. Do not connect any output control signals directly together.
3. FIFO #1 and FIFO #2 must be the same depth, but may be different word widths.

Figure 29. Block Diagram of Width Expansion
For the x18 Input or x18 Output bus Width: 512 x 36, 1,024 x 36, 2,048 x 36, 4,096 x 36, 8,192 x 36, 16,384 x 36, 32,768 x 36 and 65,536 x 36
For both x9 Input and x9 Output bus Widths: 1,024 x 18, 2,048 x 18, 4,096 x 18, 8,192 x 18, 16,284 x 18, 32,768 x 18, 65,536 x 18 and 131,072 x 18
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Figure 30. Block Diagram of Depth Expansion
For the x18 Input or x18 Qutput bus Width: 1,024 x 18, 2,048 x 18, 4,096 x 18, 8,192 x 18, 16,384 x 18, 32,768 x 18, 65,536 x 18 and 131,072 x 18
For both x9 Input and x9 Qutput bus Widths: 2,048 x 9, 4,096 x 9, 8,192 x 9, 16,384 x 9, 32,768 x 9, 65,536 x 9, 131,072 x 9 and 262,144 x 9

DEPTH EXPANSION CONFIGURATION (FWFT MODE ONLY)

The IDT72V223 can easily be adapted to applications requiring depths
greaterthan 512whenthe x18 Input or x18 Output bus Widthis selected, 1,024
forthe IDT72V233,2,048 forthe IDT72V243, 4,096 forthe IDT72V253, 8,192
forthe IDT72V263, 16,384 forthe IDT72V273, 32,768 forthe IDT72V283 and
65,536 forthe IDT72V293. When both x9 Input and x9 Output bus Widths are
selected, depths greaterthan 1,024 canbe adapted forthe IDT72V223, 2,048
forthe IDT72V233,4,096 forthe IDT72V243,8,192forthe IDT72V253, 16,384
forthe IDT72V263, 32,768 forthe IDT72V273, 65,536 forthe IDT72V283 and
131,072 forthe IDT72V293. In FWFT mode, the FIFOs can be connected in
series (the data outputs of one FIFO connected to the data inputs of the next)
with no externallogic necessary. The resulting configuration provides a total
depth equivalent to the sum of the depths associated with each single FIFO.
Figure 30 shows a depth expansion using two IDT72V223/72V233/72V243/
72V253/72V263/72V273/72V283/72V293 devices.

Care should be takento select FWFT mode during Master Resetfor all FIFOs
in the depth expansion configuration. The first word written to an empty
configuration will pass from one FIFO to the next ("ripple down") until it finally
appears at the outputs of the last FIFO in the chain—no read operation is
necessary butthe RCLK of each FIFO mustbe free-running. Eachtime the data
word appears at the outputs of one FIFO, that device's ORline goes LOW,
enabling a write to the next FIFO in line.

Foran empty expansion configuration, the amount oftime ittakes for ORof
thelast FIFOinthe chaintogo LOW (i.e. valid datato appearonthelast FIFO's
outputs) afteraword has been written to the first FIFO is the sum of the delays
for each individual FIFO:

(N —1)*(4*transfer clock) + 3*TRCLK
where Nisthe number of FIFOs inthe expansion and TRCLKis the RCLK period.

Note that extra cycles should be added for the possibility that the tSKEW1
specification is not metbetween WCLK andtransfer clock, or RCLK and transfer
clock, fortheﬁﬂag.

The "ripple down"delay is only noticeable for the first word written to an empty
depth expansion configuration. There willbe no delay evident for subsequent
words written to the configuration.

The first free location created by reading from a full depth expansion
configuration will "bubble up" from the last FIFO to the previous one until it
finally moves into the first FIFO of the chain. Each time a free location is
created in one FIFO of the chain, that FIFO's IR line goes LOW, enabling the
preceding FIFO to write a word to fill it.

Forafullexpansion configuration, the amountoftime ittakesfor IR of the first
FIFOinthe chainto go LOW after aword has beenread fromthe last FIFOis
the sum of the delays for each individual FIFO:

(N —1)*(8*transfer clock) + 2 TWCLK

where N is the number of FIFOs in the expansion and TwcCLK is the WCLK
period. Note thatextra cycles should be added for the possibility that the tSKEW1
specification is not metbetween RCLK andtransfer clock,or WCLK and transfer
clock, forthe mﬂag.

The Transfer Clock line should be tied to either WCLK or RCLK, whichever
is faster. Both these actions resultindatamoving, as quickly as possible, to the
end of the chain and free locations to the beginning of the chain.
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TRST Notes to diagram:
t1 = treckLow
12 = tTCKHIGH
t5 13 = tTCKFALL
t4 = tTCKRise
15 = tRST (reset pulse width)
16 = tRSR (reset recovery)
Figure 31. Standard JTAG Timing
JTAGACELECTRICAL
CHARACTERISTICS
YSTEMINTERFACE PARAMETER
SYS C S (Vce = 3.3V & 5%; Tease = 0°C to +85°C)
IDT72V223
IDT72V233 Parameter Symbol Test
IDT72V243 Conditions| Min. | Max.|Units
IDT72V253 .
IDT72V263 JTAG Clock Input Period | tTck 100 ns
:ngxggg JTAG Clock HIGH {TCKHIGH 40 ns
IDT72V293 JTAG Clock Low tTCKLOW 40 ns
Parameter Symbol | Test Conditions | Min. | Max.| Units | | jTAG ClockRiseTime | tTcKRise 50 | ns
DataOutput | 10O = Max 20 | s | |JTAGClockFallTime | trokran 50 | ns
Data Output Hold tDOH®" 0 ns JTAG Reset tRST 50 ns
Data Input s trise=3ns 10 ns JTAG Reset Recovery | tRsR 50 ns
DH tfall=3ns 10
NOTE: NOTE:

1. 50pf loading on external output signals.

© 2019 Renesas Electronics Corporation
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J TA G | N T E R FA C E The Standard JTAG interface consists of four basic elements:

- . Test Access Port (TAP)
Five additional pins (TDI, TDO, TMS, TCK and TRST) are provided to TAP controller

L]
supportthe JTAGboundary scaninterface. The IDT72V223/72V233/72V243/ o Instruction Register (IR)
72V253/72V263/72V273/72V283/72V293 incorporates the necessary tap . Data Register Port (DR)
controllerand modified pad cells toimplementthe JTAG facility.

Note that IDT provides appropriate Boundary Scan Description Language The followipg.sections provide a brief description of each elemeqt: qua
) . complete descriptionrefertothe IEEE Standard Test Access Port Specification
program files forthese devices.

(IEEE Std. 1149.1-1990).

The Figure below shows the standard Boundary-Scan Architecture

—| DevicelD Reg. Mux
—| Boundary Scan Reg.}
o000
Bypass Reg.
TDO
TDI
— g -
=) clkDR, ShiftDR
T™MS UpdateDR
— > TAP
TCLK
g Cont
TRS—VT roller
Instruction Decode |
clkiR, ShiftIR
UpdatelR
Instruction Register |
Control Signals
4666 drw35
Figure 32. Boundary Scan Architecture
TEST ACCESS PORT (TAP) THETAPCONTROLLER
The Tap interface is a general-purpose port that provides access to the The Tap controlleris a synchronous finite state machine that responds to
internal ofthe processor. Itconsists of fourinputports (TCLK, TMS, TDI, TRST)  TMS and TCLK signals to generate clock and control signals to the Instruction
and one output port (TDO). and Data Registers for capture and update of data.
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1 Test-Logic
Reset [
VYo 1
0 Run-Test/ 1 > Select- 1 } Select-
Idle —| DR-Scan IR-Scan
4 *0 ; *o
1 Capture-DR Capture-IR
+0 0 +0 0
> Shift-DR > Shift-IR
v 1y
Input = TMS oy | Y 1
> EXit1-DR L 5 Exit1-IR
Yo¥o Yo
Pause-DR Pause-IR
v 1y
0| Exit2-DR 0 Exit2-IR
v 1y
Update-DR |- Update-IR <
1y +o 1y ‘0

¢

NOTES:
1. Five consecutive TCK cycles with TMS = 1 will reset the TAP.

4666 drw36

2. TAP controller does not automatically reset upon power-up. The user must provide a reset to the TAP controller (either by TRST or TMS).

3. TAP controller must be reset before normal FIFO operations can begin.

Figure 33. 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 at the rising edge of the
TCLKpulse. The TMSsignallevel (0 or 1) determines the state progression
thatoccurs oneach TCLKrising edge. The TAP controller takes precedence
over the FIFO memory and must be reset after power up of the device. See
Wdeseription for more details on TAP controller reset.

CAPTURE-DR
Data is loaded from the parallel input pins or core outputs into the Data
Register.

SHIFT-DR

The previously captured data is shiftedin serially, LSBfirstatthe rising edge
of TCLKinthe TDI/TDO path and shifted out serially, LSBfirstatthe falling edge
of TCLKtowards the output.

UPDATE-DR
The shifting process has been completed. The data is latched into their
parallel outputsin this state to be accessed through the internal bus.

EXIT1-DR/ EXIT2-DR

Thisisatemporary controller state. If TMSis held high, arising edge applied
to TCKwhileinthis state causes the controllerto enterthe Update-DR state. This
terminatesthe scanning process. Alltestdataregisters selected by the current
instruction retaintheir previous state unchanged.

PAUSE-DR

This controller state allows shifting of the test data register in the serial path
between TDIland TDOto be temporarily halted. Alltest data registers selected
by the currentinstruction retain their previous state unchanged.

Capture-IR, Shift-IR and Update-IR, Exit-IR and Pause-IR are
similarto Dataregisters. Theseinstructions operate onthe instructionregisters.
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THE INSTRUCTION REGISTER

The Instruction register allows aninstruction to be shifted in serially into the
processor at the rising edge of TCLK.

The Instructionis used to select the test to be performed, or the test data
registertobe accessed, orboth. Theinstructionshiftedintotheregisteris latched
atthe completion of the shifting process when the TAP controller is at Update-
IR state.

Theinstructionregister mustcontain 4 bitinstruction register-based cells
which can holdinstructiondata. These mandatory cells are located nearestthe
serial outputs they are the least significant bits.

TESTDATA REGISTER

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

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

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

TEST BYPASS REGISTER

Theregisteris usedto allow testdata to flow through the device from TDI
to TDO. Itcontains asingle stage shiftregisterforaminimumlengthinserial path.
Whenthe bypass registeris selected by aninstruction, the shiftregister stage
is setto alogic zero on the rising edge of TCLK when the TAP controlleris in
the Capture-DR state.

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

THE BOUNDARY-SCAN REGISTER

The Boundary Scan Register allows serialdata TDIbe loadedintoorread
outofthe processorinput/output ports. The Boundary Scan Registeris a part
ofthe IEEE 1149.1-1990 Standard JTAG Implementation.

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 processor to be
determinedthroughthe TAP inresponse to the IDCODE instruction.

IDT JEDEC ID number is 0xB3. This translates to 0x33 when the parity
isdropped in the 11-bit Manufacturer ID field.

Forthe IDT72V223/72V233/72V243/72V253/72V263/72V273/72V283/
72V293, the Part Number field contains the following values:

Device Part# Field
IDT72V223 04EF
IDT72V233 04EE
IDT72V243 04ED
IDT72V253 04EC
IDT72V263 04EB
IDT72V273 04EA
IDT72V283 04E9
IDT72V293 04ES8

31(MSB) 28 27 12 11 1 0(LSB)
Version (4 bits) | Part Number (16-bit) | Manufacturer ID (11-bit)
0X0 0X33 1

IDT72V223/233/243/253/263/273/283/293JTAG Device ldentification Register

JTAG INSTRUCTION REGISTER

The Instructionregister allows instruction to be serially inputinto the device
when the TAP controlleris in the Shift-IR state. Theinstructionis decoded to
performthe following:

e Selecttestdataregistersthatmay operate while the instructionis
current. The other testdata registers should not interfere with chip
operation and the selected dataregister.

e Definethe serialtestdataregister path thatis usedto shiftdatabetween
TDI and TDO during data register scanning.

The Instruction Register is a 4 bit field (i.e. IR3, IR2, IR1, IR0) to decode

16 differentpossibleinstructions. Instructions are decoded as follows.

Hex Instruction Function

Value

0x00 EXTEST Select Boundary Scan Register
0x02 IDCODE Select Chip Identification data register
0x01 SAMPLE/PRELOAD | SelectBoundary Scan Register
0x03 HI-Z JTAG

0xOF BYPASS SelectBypass Register

Table 6. JTAG Instruction Register Decoding

Thefollowing sections provide a brief description of each instruction. For
acompletedescriptionrefertothe IEEE Standard Test Access Port Specification
(IEEE Std. 1149.1-1990).

EXTEST
The mandatory EXTEST instruction is provided for external circuity and
board levelinterconnection check.

IDCODE
Thisinstructionis providedto select Device Identification Registerto read
outmanufacture’sidentity, part number and version number.

SAMPLE/PRELOAD

The mandatory SAMPLE/PRELOAD instruction allows data values to be
loaded ontothe latched parallel outputs of the boundary-scan shift register prior
to selection of the boundary-scan test instruction. The SAMPLE instruction
allows a snapshotof data flowing from the system pins to the on-chip logic or vice
versa.

HIGH-Z
Thisinstruction places allthe output pins onthe device into a highimpedance
state.

BYPASS

The Bypass instruction contains a single shift-register stage and is setto
provide a minimum-length serial path between the TDland the TDO pins of the
device when no test operation of the device is required.
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ORDERINGINFORMATION

XXXXX X XX X X X X

Device Type  Power Speed  Package Process /
Temperature BLANK Tube or Tray
Range 8 Tape and Reel

| BLANK Commercial (0°C to +70°C)
1™ Industrial (-40°C to +85°C)

I e Green
| PF Thin Plastic Quad Flatpack (TQFP, PN80)
IBC Ball Grid Array (BGA, BC100)

6 Commercial Only, BGA & TQFP

7-5 Com'l & Ind’l, BGA & TQFP Clock Cycle Time (tCLK)
10 Com‘l & Ind’l, TQFP Only Speed in Nanoseconds
15 Commercial, TQFP Only
I L Low Power

72V223@ 512 x 18/1,024 x 9 — 3.3V SuperSync Il FIFO
72V233@ 1,024 x 18/2,048 x 9 — 3.3V SuperSync Il FIFO
72V243@ 2,048 x 18/4,096 x 9 — 3.3V SuperSync Il FIFO
72V253@ 4,096 x 18/8,192 x 9 — 3.3V SuperSync Il FIFO
72V263 8,192 x 18/16,384 x 9 — 3.3V SuperSync Il FIFO
72V273 16,384 x 18/32,768 x 9 — 3.3V SuperSync Il FIFO
72V283 32,768 x 18/65,536 x 9 — 3.3V SuperSync Il FIFO
72V293 65,536 x 18/131,072 x 9 — 3.3V SuperSync Il FIFO
NOTES: 4666 drw37
1. Industrial temperature range product for 7-5ns and 10ns (IDT72V263/72V273/72V283/72V293 only) are available as standard device. All other speed grades are available by
special order.
2. The IDT72V223/72V233/72V243/72V253 are only available in 6ns and 7-5ns speed grades.
3. Green parts are available. For specific speeds and packages contact you sales office.
LEAD FINISH (SnPb) parts are in EOL process. Product Discontinuation Notice - PDN# SP-17-02

DATASHEET DOCUMENT HISTORY

12/18/2000 pgs.7, 8,9, and 37.
03/27/2001 pgs.9, and 37.
04/06/2001 pgs.4, 5, and 21.
12/14/2001 pgs. 1-45.

12/20/2001 pg. 9.

02/01/2002 pgs.9, and 45.
03/25/2002 pgs.2, and 41.
05/24/2002 pgs.3, and 11.
01/20/2003 pgs.1,7,9,10,and 15.
02/11/2003 pgs.7, and 43.
07/15/2003 pgs.3, 19, and 36-38.
09/29/2003 pg. 8.

11/02/2005 pgs.1, 8-10, and 45.
04/06/2006 pg. 4.

02/11/2009 pg. 45.

07/15/2014 pgs. 2 and 45.
03/08/2018 Product Discontinuation Notice - PDN# SP-17-02
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