CMOS SyncFIFO™ WITH BUS-MATCHING

2,048 x 36 IDT723653

4,096 x 36 IDT723663
¢ 8,192 x 36 IDT723673

FEATURES « Big- or Little-Endian format for word and byte bus sizes

« Memory storage capacity: * Retransmit Capability .
IDT723653 - 2,048 x 36 o Reset clears data and configures FIFO, Partial Reset clears data
IDT723663 - 4,096 x 36 but retains configuration settings
IDT723673 - 8,192x36 o Mailbox bypass registers for each FIFO

Clock frequencies up to 83 MHz (8 ns access time)
Clocked FIFO buffering data from Port A to Port B

IDT Standard timing (using EF and FF) or First Word Fall
Through Timing (using OR and IR flag functions)
Programmable Almost-Empty and Almost-Full flags; each
five default offsets (8, 16, 64, 256 and 1,024)

Serial or parallel programming of partial flags

(byte)

Port B bus sizing of 36 bits (long word), 18 bits (word) and 9 bits

has

Free-running CLKA and CLKB may be asynchronous or
coincident (simultaneous reading and writing of data on a single
clock edge is permitted)

Easily expandable in width and depth

Auto power down minimizes power dissipation

Available in a space-saving 128-pin Thin Quad Flatpack (TQFP)
Pin compatible with the lower density parts, IDT723623/723633/
723643

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

Green parts available, see ordering information
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IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING

2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2 COMMERCIALTEMPERATURE RANGE

DESCRIPTION These devices are synchronous (clocked) FIFOs, meaning each port

The IDT723653/723663/723673 is a monolithic, high-speed, low-power, ~ €mPploysasynchronousinterface. All datatransfers through a portare gated
CMOS unidirectional Synchronous (clocked) FIFO memory which supports tothe LOW-to-HIGH transition of a port clock by enable signals. The clocks for
clockfrequencies upto 83 MHzand has read access times asfastas 8ns. The eaph .port are independent of one another and can be asyn.chrono.us or
2,048/4,096/8,192 x 36 dual-port SRAM FIFO buffers datafrom Port AtoPort ~ coincident. The enables for each port are arranged to provide a simple
B. FIFO data on Port B can outputin 36-bit, 18-bit, or 9-bitformatswithachoice ~ Pidirectionalinterface between microprocessors and/orbuses with synchro-
of Big- or Little-Endian configurations. nous control.

PIN CONFIGURATION
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2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2

Communication between each port may bypass the FIFO via two mailbox
registers. The mailbox registers' width matches the selected Port B bus width.
Each mailbox register has a flag (MBF 1 and MBF2) to signal when new mail
has been stored.

Twokinds of reset are available onthese FIFOs: Reset and Partial Reset.
Resetinitializesthe readandwrite pointerstothefirstlocation ofthe memory array
and selects serial flag programming, parallel flag programming, or one of five
possible default flag offset settings, 8, 16,64, 256 or 1,024.

Partial Resetalso sets the read and write pointers to the firstlocation of the
memory. Unlike Reset, any settings existing prior to Partial Reset (i.e.,
programming method and partial flag default offsets) are retained. Partial Reset
is useful since it permits flushing of the FIFO memory without changing any
configuration settings.

The FIFOhas Retransmitcapability, a Retransmitis performed afterfourclock
cycles of CLKA and CLKB, by taking the Retransmit pin, RT LOW while the
Retransmit Mode pin, RTMis HIGH. When a Retransmitis performedthe read
pointeris resettothe firstmemory location.

These devices have twomodes of operation: Inthe IDT Standard mode, the
firstword written to an empty FIFO s deposited into the memory array. A read
operation s required to access that word (along with all other words residing
inmemory). Inthe First Word Fall Through mode (FWFT), the firstword written
to an empty FIFO appears automatically on the outputs, no read operation
required (Nevertheless, accessing subsequent words does necessitate a
formalread request). The state of the BE/FWFT pin during Reset determines
the modeinuse.

The FIFO has a combined Empty/Output Ready Flag (EF/OR ) and a
combined Full/Input Ready Flag (FF/IR). The EF and FF functions are selected
inthe IDT Standard mode. EF indicates whether or not the FIFO memory is
empty. FF shows whetherthe memoryis full or not. The IR and OR functions
are selectedinthe FirstWord Fall Through mode. IR indicates whether or not

COMMERCIALTEMPERATURE RANGE

the FIFO has available memory locations. OR shows whetherthe FIFO has data
available forreading or not. It marks the presence of valid data on the outputs.

The FIFOhasaprogrammable Almost-Emptyflag (AE) and aprogrammable
Almost-Fullflag (AF). AE indicates when a selected number of words remain
inthe FIFO memory. AF indicates when the FIFO contains more than aselected
number of words.

FF/IRand AF are two-stage synchronizedto the port clock that writes data
intoits array. EF/OR and AE are two-stage synchronizedto the port clock that
reads data from its array. Programmable offsets for AE and AF are loaded in
parallelusing Port A orinserial viathe SDinput. Five default offset settings are
alsoprovided. The AE threshold canbe setat8, 16,64, 256 or 1,024 locations
fromthe empty boundary and the AF threshold can be set at 8, 16, 64, 256 or
1,024 locations fromthe fullboundary. Allthese choices are made using the FSO,
FS1and FS2 inputs during Reset.

Interspersed Parity is available and can be selected during a Master Reset
ofthe FIFO. If Interspersed Parity is selected then during parallel programming
ofthe flag offsetvalues, the device willignore dataline A8.. If Non-Interspersed
Parity is selected then data line A8 will become a valid bit.

Two ormore devices may be used in parallel to create wider data paths. In
First Word Fall Through mode, more than one device may be connected in
seriestocreate greaterword depths. The addition of external componentsis
unnecessary.

If, at any time, the FIFO is not actively performing a function, the chip will
automatically power down. During the power down state, supply current
consumption (Icc)isataminimum. Initiatingany operation (by activating control
inputs) willimmediately take the device out of the Power Down state.

The IDT723653/723663/723673 are characterized for operation from 0°C
to70°C. Industrialtemperature range (-40°Ct0 +85°C) is available by special
order. They are fabricated using IDT’s high speed, submicron CMOS technol-

ogy.
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PIN DESCRIPTIONS

Symbol Name /0 Description

A0-A35 Port A Data 10 36-bitbidirectional data port for side A.

AE Almost-Empty Flag 0 Programmable Almost-Empty flag synchronized to CLKB. Itis LOW when the number of wordsinthe

(PortB) FIFQOis less than orequalto the value in the Aimost-Empty B offset register, X.
AF Almost-Full Flag 0 Programmable Almost-Full flag synchronized to CLKA. Itis LOW when the number of empty
(PortA) locations inthe FIFO is less than or equal to the value in the Aimost-Full A offset register, Y.
B0-B35 PortB Data 10 36-bitbidirectional data port for side B.
BE/FWFT | Big-Endian/ I This is a dual purpose pin. During Master Reset, a HIGH on BE will select Big-Endian operation. In
FirstWord this case, depending on the bus size, the most significant byte or word written to Port Ais read from
Fall Through PortBfirst. ALOW on BE will select Little-Endian operation. In this case, the least significant byte or
word writtento Port Ais read from Port Bfirst. After Master Reset, this pin selects the timingmode. A
HIGH on FWFT selects IDT Standard mode, a LOW selects First Word Fall Through mode. Once
the timing mode has been selected, the level on FWFT must be static throughout device operation.

BM® Bus-Match Select A HIGH on this pin enables either byte or word bus width on Port B, depending on the state of

(PortB) SIZE. ALOW selects long word operation. BM works with SIZE and BE to select the bus size and
endian arrangement for Port B.The level of BM must be static throughout device operation.

CLKA Port A Clock CLKAis acontinuous clock that synchronizes all data transfers through Port Aand can be
asynchronous or coincident to CLKB. FF/IR and AF are synchronized to the LOW-to-HIGH
transition of CLKA.

CLKB Port B Clock CLKBis acontinuous clock that synchronizes all data transfers through Port B and can be
asynchronous or coincidentto CLKA. EF/OR and AE are synchronized to the LOW-to-HIGH
transition of CLKB.

CSA Port A Chip I CSAmustbe LOW to enable to LOW-to-HIGH transition of CLKA to read or write on Port A. The

Select A0-A35 outputs are in the high-impedance state when CSA is HIGH.
CSB Port B Chip I CSB mustbe LOW to enable a LOW-to-HIGH transition of CLKB to read or write data on Port B.
Select The B0-B35 outputs are in the high-impedance state when CSB is HIGH.
EF/OR Empty/Output 0 This is a dual function pin. Inthe IDT Standard mode, the EF function is selected. EF indicates
Ready Flag whetherornotthe FIFOmemoryis empty. Inthe FWFT mode, the OR functionis selected. ORindicates
(PortB) the presence of valid data on the BO-B35 outputs, available for reading. EF/ORis synchronized to the
LOW-to-HIGH transition of CLKB.

ENA Port AEnable | ENA must be HIGH to enable a LOW-to-HIGH transition of CLKA to read or write data on Port A.

ENB Port B Enable | ENB must be HIGH to enable a LOW-to-HIGH transition of CLKB to read or write data on Port B.

FF/IR Full/Input 0 This is a dual function pin. Inthe IDT Standard mode, the FF function is selected. FF indicates

Ready Flag whether or notthe FIFO memory is full. Inthe FWFT mode, the IR functionis selected. IR indicates
(PortA) whether or not there is space available for writing to the FIFO memory. FF/IR is synchronized to the
LOW-to-HIGH transition of CLKA.
FS0/SD Flag Offset Select0/ FS1/SEN and FS0/SD are dual-purpose inputs used for flag offset register programming. During
Serial Data, Reset, FS1/SENand FS0/SD, together with FS2 select the flag offset programming method. Three
offsetregister programming methods are available: automatically load one of five preset values (8,
L 16, 64, 256 or 1,024), parallel load from Port A, and serial load.
FS1/SEN Flag Offset Select 1/ L
Serial Enable When serial load is selected for flag offset register programming, FS1/SENis used as an enable
synchronous to the LOW-to-HIGH transition of CLKA. When FS1/SENis LOW, arising edge on
FS2 Flag Offset Select2 CLKA load the bit present on FS0/SD into the X and Y registers. The number of bit writes required
to program the offset registers is 22 for the IDT723653, 24 for the IDT723663, and 26 for the IDT723673.
Thefirst bit write stores the Y-register MSB and the last bit write stores the X-register LSB.
MBA Port A Mailbox I AHIGH level on MBA chooses a mailbox register for a Port A read or write operation.
Select
MBB Port B Mailbox I A HIGH level on MBB chooses a mailbox register for a Port B read or write operation. When the
Select B0-B35 outputs are active, a HIGH level on MBB selects data from the mail1 register for output and
aLOW level selects FIFO data for output.
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PINDESCRIPTIONS (CONTINUED)

Symbol Name /(0] Description

MBF1 Mail1 Register Flag 0 MBF1is setLOW by aLOW-to-HIGH transition of CLKA that writes data to the mail1 register.
Writes to the mail1 register are inhibited while MBF 1is LOW. MBF 1 is set HIGH by a LOW-to-
HIGH transition of CLKB when a Port B read is selected and MBB is HIGH. MBF1 is set HIGH
following either a Reset (RS1) or Partial Reset (PRS).

MBF2 Mail2 Register Flag 0 MBF2is setLOW by a LOW-to-HIGH transition of CLKB that writes data to the mail2 register.
Writes to the mail2 register are inhibited while MBF2 is LOW. MBF2is set HIGH by a LOW-to-
HIGH transition of CLKA when a Port A read is selected and MBA is HIGH. MBF2is set HIGH
following either a Reset (RS2) or Partial Reset (PRS).

RS1,RS2 [ Resets A LOW on both pins initializes the FIFO read and write pointers to the first location of memory and
setsthe Port B output registertoall zeroes. ALOW-to-HIGH transition on RS1 selects the programming
method (serial or parallel) and one of five programmable flag default offsets. Italso configures Port
Bfor bus size and endian arrangement. Four LOW-to-HIGH transitions of CLKA and four LOW-to-
HIGH transitions of CLKB must occur while RS1is LOW.

P;ﬁ/ Partial Reset/ [ This pinmuxed forboth Partial Resetand Retransmit operations, itis usedin conjunction withthe RTM

RT Retransmit pin. [fRTMis LOW, thena LOW onthis pininitializes the FIFO read and write pointers to the firstlocation
of memory and sets the Port B output register to all zeroes. During Partial Reset,  the currently
selectedbus size, endian arrangement, programming method (serial or parallel), and programmable
flagsettingsareallretained. If RTMis HIGH, thena LOW on this pin performs a Retransmitandinitializes
the read pointeronly, to the firstmemory location.

RTM RetransmitMode I This pinis used in conjunction with the RT pin. When RTM is HIGH a Retransmit s performed when
RT is taken HIGH.

SIZE® Bus Size Select I AHIGH on this pin when BM is HIGH selects byte bus (9-bit) size on Port B. ALOW on this pin

(PortB) when BMis HIGH selects word (18-bit) bus size. SIZE works with BM and BE to select the bus size
and endian arrangement for Port B. The level of SIZE must be static throughout device operation.

WRA Port AWrite/ I AHIGH selects a write operation anda LOW selects a read operation on Port A fora LOW-to-HIGH

Read Select transition of CLKA. The A0-A35 outputs are in the HIGH impedance state when W/RAis HIGH.

W/RB Port B Write/ I ALOW selects a write operation and a HIGH selects a read operation on Port B fora LOW-to-HIGH

Read Select transition of CLKB. The B0-B35 outputs are in the HIGH impedance state when W/RB is LOW.
NOTE:

1.

FS2, BM and SIZE inputs are not TTL compatible. These inputs should be tied to GND or Vcc.
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ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR
TEMPERATURE RANGE (Unless otherwise noted)(")

Symbol Rating Commercial Unit
Ve Supply Voltage Range -0.5t0+7.0 v
Vi@ Input Voltage Range -0.5toVce+0.5 \
Vo®@ OutputVoltage Range -0.5toVce+0.5 v
IIK Input Clamp Current (Vi< 0 or Vi > Vce) +20 mA
lok Output Clamp Current (Vo =<0 or Vo > Vcc) +50 mA
lout Continuous Output Current (Vo=0to Vce) +50 mA
Icc Continuous Current Through Vcc or GND +400 mA
TstG Storage Temperature Range —-65t0150 °C

NOTES:

1. Stresses beyond those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only and functional operation of the device
at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended
periods may affect device reliability.

2. The input and output voltage ratings may be exceeded provided the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min. Max. Unit
Vice Supply Voltage 45 55 %
VH High-Level Input Voltage 2 — \
ViL Low-LevelInputVoltage — 038 v
loH High-Level Output Current — 4 mA
loL Low-Level Output Current — 8 mA

Ta Operating Temperature 0 70 °C

ELECTRICAL CHARACTERISTICS OVERRECOMMENDED OPERATING FREE-
AIR TEMPERATURE RANGE (Unless otherwise noted)

IDT723653

IDT723663

IDT723673

Commercial
tcLk=12,15ns

Symbol Parameter Test Conditions Min. Typ.® Max. Unit
VoH OutputLogic"1" Voltage Vee =4.5Y, loH =-4 mA 24 — — \
VoL OutputLogic"0" Voltage Vce =4.5Y, loL =8 mA — — 05 \
Il InputLeakage Current (Any Input) Vee =5.5Y, Vi=Vccor0 — — +10 pA
ILo OutputLeakage Current Vee =5.5Y, Vo=Vccor0 — — +10 pA
lcce® | Standby Current (with CLKA & CLKB running) | Vcc = 5.5V, Vi=Vece 0.2V or OV — — 8 mA
lccs® | Standby Current (noclocks running) Vce =5.5Y, Vi=Vece -0.2V or OV — — 1 mA
CIN® | Input Capacitance Vi=0, f=1MHz — 4 — pF
Cout® [ OutputCapacitance Vo=0, f=1MHZ — 8 — pF

NOTES:

1. All typical values are at Vcc = 5V, Ta = 25°C.

2. For additional Icc information, see Figure 1, Typical Characteristics: Supply Current (Icc) vs. Clock Frequency (fs).
3. Characterized values, not currently tested.

4. Industrial temperature range is available by special order.
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CALCULATING POWER DISSIPATION

The Icc(f) current for the graph in Figure 1 was taken while simultaneously reading and writing a FIFO on the IDT723653/723663/723673 with CLKA
and CLKBsettofs. All data inputs and data outputs change state during each clock cycle to consume the highest supply current. Data outputs were disconnected
tonormalize the graph to a zero capacitance load. Once the capacitance load per data-output channel and the number of IDT723653/723663/723673 inputs
driven by TTL HIGH levels are known, the power dissipation can be calculated with the equation below.

With Icc(f) taken from Figure 1, the maximum power dissipation (PT) of these FIFOs may be calculated by:

PT = Vce x [lece + (N x Alce x de)] + Z(CL x Vec? X fo)

where:

N = number of inputs driven by TTL levels

Alcc = increase in power supply current for each input ata TTL HIGH level

de = dutycycleofinputsata TTLHIGH level of 3.4 V

CL = outputcapacitanceload

fo = switchingfrequency ofanoutput

800 fata=1/215 |
TA=25C /
| Vce =5.5V,
= Vee=5.0V [\
% /
S 200 N
3 V
>
§ / Vce =4.5V
» 150
=
(&)
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50 /
0
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5610 drw03

fs — Clock Frequency — MHz

Figure 1. Typical Characteristics: Supply Current (Icc) vs. Clock Frequency (fs)
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TIMING REQUIREMENTS OVER RECOMMENDED RANGES OF SUPPLY

VOLTAGE AND OPERATING FREE-AIR TEMPERATURE
(Commercial: Vcc = 5V £ 10%, TA=0°C to +70°C)

Commercial
IDT723653L12 IDT723653L15
IDT723663L12 IDT723663L15
IDT723673L12 IDT723673L15

Symbol Parameter Min. Max. Min. Max. Unit
fs Clock Frequency, CLKA or CLKB — 83 — 66.7 MHz
tCLK Clock Cycle Time, CLKA or CLKB 12 — 15 — ns
tCLKH Pulse Duration, CLKA or CLKB HIGH 5 — 6 — ns
tCLKL Pulse Duration, CLKA and CLKB LOW 5 — 6 — ns
tDs Setup Time, A0-A35 before CLKAT and B0-B35 before CLKBT 3 — 4 — ns
tENS1 Setup Time, CSAand W/RA before CLKAT; CSBand W/RB before CLKBT 4 — 45 — ns
tENS2 Setup Time, ENA, and MBA before CLKAT; ENB and MBB before CLKBT 3 — 45 — ns
tRSTS Setup Time, RSTor PRSLOW before CLKAT or CLKBT® 5 — 5 — ns
tFss Setup Time, FSO, FS1 and FS2 before RSTHIGH 75 — 75 — ns
tBES Setup Time, BE/FWFT before RSTHIGH 75 — 75 - ns
tsbs Setup Time, FS0/SD before CLKAT 3 — 4 — ns
tSENS Setup Time, FS1/SENbefore CLKAT 3 — 4 — ns
tFws Setup Time, FWFT before CLKAT 0 — 0 — ns
tDH Hold Time, A0-A35 after CLKAT and B0-B35 after CLKBT 0.5 — 1 — ns
tRTMS Setup Time, RTM before RT1; RTM before RT2 5 — 5 — ns
tENH Hold Time, CSA, W/RA, ENA, and MBA after CLKAT: CSB, W/RB, ENB, 05 — 1 — ns

and MBBafter CLKBT

tRSTH Hold Time, RSTor PRSLOW after CLKAT or CLKB T 4 — 4 — ns
tFSH Hold Time, FS0, FS1 and FS2 after RSTHIGH 2 — 2 — ns
tBEH Hold Time, BE/FWFT after RSTHIGH 2 — 2 — ns
tSDH Hold Time, FS0/SD after CLKAT 0.5 — 1 — ns
tSENH Hold Time, FS1/SENHIGH after CLKAT 0.5 — 1 — ns
tSPH Hold Time, FS1/SENHIGH after RSTHIGH 2 — 2 — ns
tRTMH Hold Time, RTM after RT1; RTM after RT2 5 — 5 — ns
tskew1® | Skew Time between CLKAT and CLKBT for EF/OR and FF/IR 5 — 75 — ns
tSKEwzzs | Skew Time between CLKAT and CLKBT for AE and AF 12 — 12 — ns
NOTES:

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

2. Skew time is not a timing constraint for proper device operation and is only included to illustrate the timing relationship between CLKA cycle and CLKB cycle.
3. Design simulated, not tested.

4. Industrial temperature range is available by special order.
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SWITCHING CHARACTERISTICS OVER RECOMMENDED RANGES OF SUPPLY

VOLTAGE AND OPERATING FREE-AIR TEMPERATURE, CL = 30 pF
(Commercial: Vcc =5V + 10%, TA=0°C to +70°C)

Commercial
IDT723653L12 IDT723653L15
IDT723663L12 IDT723663L15
IDT723673L12 IDT723673L15

Symbol Parameter Min. Max. [ Min. | Max. Unit
tA Access Time, CLKAT to A0-A35 and CLKBT to B0-B35 2 8 2 10 ns
tWFF Propagation Delay Time, CLKAT to FF/IR 2 8 2 8 ns
tREF Propagation Delay Time, CLKB T to EF/OR 1 8 1 8 ns
tPAE Propagation Delay Time, CLKBT to AE 1 8 1 8 ns
tPAF Propagation Delay Time, CLKAT to AF 1 8 1 8 ns
tPMF | Propagation Delay Time, CLKAT to MBFT LOW or MBF2and CLKBT to MBF2 0 8 0 8 ns

LOW or MBF1 HIGH
tPMR Propagation Delay Time, CLKAT to B0-B35(" and CLKBT to A0-A35% 2 8 2 10 ns
tMDV Propagation Delay Time, MBA to A0-A35 valid and MBB to B0-B35 Valid 2 8 2 10 ns
tRSF Propagation Delay Time, RS1 or PRS LOW to AE LOW, AF HIGH, MBFT HIGH 1 10 1 15 ns
and MBF2 HIGH
tEN Enable Time, CSAand W/RALOW to A0-A35 Active and CSBLOW and W/RB HIGH to 2 6 2 10 ns
B0-B35Active
tis Disable Time, CSA or W/RA HIGH to A0-A35 at highimpedance and CSB HIGH 1 6 1 8 ns

or W/RB LOW to B0-B35 at high impedance

NOTES:

1. Writing data to the mail1 register when the B0-B35 outputs are active and MBB is HIGH.
2. Writing data to the mail2 register when the A0-A35 outputs are active and MBA is HIGH.
3. Industrial temperature range is available by special order.
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SIGNAL DESCRIPTION

RESET (RS1, RS2)

After power up, a Reset operation mustbe performed by providinga LOW
pulse to RST and RS2 simultaneously. Afterwards, the FIFO memory of the
IDT723653/723663/723673 undergoes a complete reset by taking its Reset
(RS1andRS2)input LOW for at least four Port A clock (CLKA) and four Port
B clock (CLKB) LOW-to-HIGH transitions. The Reset inputs can switch
asynchronously to the clocks. A Reset initializes the internal read and write
pointers andforces the Full/input Ready flag (FF/IR) LOW, the Empty/Output
Ready flag (EF/OR) LOW, the Almost-Empty flag (AE) LOW, and the Almost-
Fullflag (AF) HIGH. A Reset (RS 1) alsoforces the Mailbox flag (MBF1) of the
parallel mailbox register HIGH, andatthe same time the RS2 and MBF2 operate
likewise. Aftera Reset, the FIFO’s Full/Input Ready flag is set HIGH after two
write clock cycles to begin normal operation.

ALOW-to-HIGH transition onthe FIFO Reset (RS1) inputlatches the value
of the Big-Endian (BE) input for determining the order by which bytes are
transferredthrough Port B.

ALOW-to-HIGH transition on the FIFO Reset (RS1) inputalso latches the
values of the Flag Select (FS0, FS1and FS2) inputs for choosing the Aimost-
Fulland Almost-Empty offset programming method (for details see Table 1, Flag
Programming, and Almost-Empty and Almost-Full flag offset programming
section). The relevant Reset timing diagram can be found in Figure 3.

PARTIAL RESET (PRS)

The FIFOmemory ofthe IDT723653/723663/723673 undergoes alimited
resetby taking its Partial Reset (PRS) input LOW for at least four Port A clock
(CLKA) andfourPort B clock (CLKB) LOW-to-HIGH transitions. The RTM pin
mustbe LOW duringthe time of Partial Reset. The Partial Resetinput can switch
asynchronously tothe clocks. A Partial Resetinitializes the internal read and
write pointers and forces the Full/Input Ready flag (FF/IR) LOW, the Empty/
Output Readyflag (EF/OR) LOW, the Almost-Empty flag (AE) LOW, and the
Almost-Fullflag (AF) HIGH. A Partial Resetalsoforces the Mailbox flag (MBF 1,
MBF2) of the parallel mailbox register HIGH. After a Partial Reset, the FIFO'’s
Full/Input Ready flag is set HIGH after two Write Clock cycles to begin normal
operation. See Figure 4, Partial Reset (IDT Standard and FWFT Modes)for
the relevanttiming diagram.

Whateverflag offsets, programming method (parallel or serial), and timing
mode (FWFT orIDT Standard mode) are currently selected atthe time a Partial
Resetisinitiated, those settings willbe remain unchanged upon completion of
the reset operation. A Partial Reset may be useful in the case where
reprogramming a FIFO following a Reset would be inconvenient.

RETRANSMIT (RT)

The FIFO memory of these devices undergoes a Retransmit by taking its
associated Retransmit (RT)input LOW for atleastfour Port A Clock (CLKA) and
fourPort B Clock (CLKB) LOW-to-HIGH transitions. The Retransmitinitializes
the read pointer of FIFO to the firstmemory location.

The RTM pin mustbe HIGH during the time of Retransmit. Note thatthe RT
inputis muxedwith the PRS input, the state ofthe RTM pin determining whether
this pin performs a Retransmit ora Partial Reset. See Figure 19 for Retransmit
(Standard IDT mode) and Figure 20 for Retransmit (FWFT mode) timing
diagrams.

NOTE:

COMMERCIALTEMPERATURE RANGE
BIG-ENDIAN/FIRST WORD FALL THROUGH (BE/FWFT)

— ENDIAN SELECTION

Thisisadual purpose pin. Atthe time of Reset, the BE selectfunctionis active,
permitting a choice of Big- or Little-Endian byte arrangementfor data read from
Port B. This selection determines the order by which bytes (orwords) of data
aretransferred throughthis port. Forthe following illustrations, assume thata
byte (orword) bus size has been selected for Port B. (Note that when Port B
is configured foralong word size, the Big-Endian function has no application
and the BE inputis a “don’t care”™.)

AHIGH onthe BE/FWFT input whenthe Reset (RS 1) inputgoes from LOW
toHIGH will selectaBig-Endianarrangement. In this case, the most significant
byte (word) of the long word written to Port A will be read from Port Bfirst; the
least significant byte (word) of the long word written to Port A will be read from
PortBlast.

ALOW onthe BE/FWFT inputwhenthe Reset (RS1) input goes from LOW
toHIGH will selectaLitle-Endian arrangement. Inthis case, the least significant
byte (word) of the long word written to Port A will be read from Port Bfirst; the
most significant byte (word) of the long word written to Port A will be read from
PortBlast. Referto Figure 2 for anillustration of the BE function. See Figure
3(Reset) foran Endian selecttiming diagram.

— TIMING MODE SELECTION

After Reset, the FWFT select functionis active, permitting a choice between
two possible timing modes: IDT Standard mode or First Word Fall Through
(FWFT)mode. Oncethe Reset (RS1)inputis HIGH, a HIGH on the BE/FWFT
inputduring the nextLOW-to-HIGH transition of CLKA and CLKB will selectIDT
Standard mode. This mode uses the Empty Flag function (EF) to indicate
whether or not there are any words present in the FIFO memory. It uses the
Full Flagfunction (FF) toindicate whether or notthe FIFOmemory has any free
space for writing. In IDT Standard mode, every word read from the FIFO,
including the first, must be requested using a formal read operation.

Oncethe Reset (RS1) inputis HIGH, aLOW onthe BE/FWFT input during
the next LOW-to-HIGH transition of CLKA and CLKB will select FWFT mode.
This mode uses the Output Ready function (OR) toindicate whether ornotthere
isvalid data atthe data outputs (B0-B35). Italso uses the Input Ready function
(IR)toindicate whether or notthe FIFO memory has any free space forwriting.
Inthe FWFT mode, the firstword written to an empty FIFO goes directly to data
outputs, noread request necessary. Subsequentwords mustbe accessed by
performing a formal read operation.

Following Reset, the level applied to the BE/FWFT input to choose the
desired timing mode must remain static throughout FIFO operation. Referto
Figure 3 (Reset) for a First Word Fall Through select timing diagram.

PROGRAMMING THE ALMOST-EMPTY AND ALMOST-FULL FLAGS

Tworegistersinthe IDT723653/723663/723673 are used to hold the offset
valuesforthe Aimost-Empty and Aimost-Fullflags. The Aimost-Empty flag (AE)
Offsetregisteris labeled X and Almost-Full flag (AF) Offset registeris labeled
Y. Theoffsetregisters can be loaded with preset values during the reset of the
FIFO, programmed in parallel using the FIFO’s Port A data inputs, or
programmed in serial using the Serial Data (SD) input (see Table 1). FS2 FS0/
8D, and FS1/SEN function the same way in both IDT Standard and FWFT
modes.

1. Either a HIGH or LOW can be applied to a “don’t care” input with no change to the logical operation of the FIFO. Nevertheless, inputs that are temporarily “don’t care” (along with

unused inputs) must not be left open, rather they must be either HIGH or LOW.
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TABLE 1 — FLAG PROGRAMMING

FS2 FS1/SEN FS0/SD RS1 X AND Y REGISTERS"
H H H T 64
H H L T 16
H L H T 8
L H H T 256
L L H T 1,024
L H L ) Serial programming via SD
H L L T Parallel programming via Port A%#)
L L L ) IP Mode®4)

NOTES:

1. X register holds the offset for AE; Y register holds the offset for AF.

2. When this method of parallel programming is selected, Port A will assume Non-Interspersed Parity.
3. When IP Mode is selected, only parallel programming of the offset values via Port A, can be performed and Port A will assume Interspersed Parity.
4. |F parallel programming is selected during a Master Reset, then FSO & FS1 must remain LOW during FIFO operation.

— PRESET VALUES

ToloadaFIFO’s Aimost-Empty flagand Aimost-Full flag Offset registers with
oneofthefive presetvalueslistedin Table 1, the flag selectinputs mustbe HIGH
orLOW duringareset. Forexample, to load the preset value of 64 into X and
Y,FS0,FS1and FS2mustbe HIGH whenRS1 returns HIGH. Forthe relevant
preset value loading timing diagram, see Figure 3.

—PARALLEL LOAD FROMPORTA

Toprogramthe XandY registersfrom Port A, performa Resetwith FS2 HIGH
or LOW and FS0and FS1LOW during the LOW-to-HIGH transition of RST.
The state of FS2 at this point of reset will determine whether the parallel
programming method has Interspersed Parity or Non-Interspersed Parity.
Referto Table 1for Flag Programming Flag Offset setup. Itisimportantto note
thatonce parallel programming has been selected during a Master Reset by
holding both FSO & FS1 LOW, these inputs must remain LOW during all
subsequent FIFO operation. They can only be toggled HIGH when future
Master Resets are performed and other programming methods are desired.

Afterthis resetis complete, the firsttwo writes to the FIFO do not store data
inRAM. Thefirsttwo write cycles load the offset registersinthe order Y, X.On
the third write cycle the FIFOis ready to be loaded with a dataword. See Figure
5, Parallel Programming of the Almost-Full Flag and Almost-Empty Flag
Offset Values after Reset (IDT Standard and FWFT modes), for a detailed
timing diagram. For Non-Interspersed Parity mode the Port A datainputs used
bythe Offsetregistersare (A10-A0), (A11-A0), or (A12-A0) forthe IDT723653,
IDT723663, or IDT723673, respectively. For Interspersed Parity mode the
Port Adatainputs used by the Offset registersare (A11-A9, A7-A0), (A12-A9,
A7-A0), or (A13-A9, A7-A0) for the IDT723653, IDT723663, or IDT723673,
respectively. The highest numberedinputis used as the most significant bit of
the binary number in each case. Valid programming values for the registers
range from 1 102,044 for the IDT723653; 1 to 4,092 for the IDT723663; and
1108,188forthe IDT723673. Afterallthe offset registers are programmed from
Port A, the FIFO begins normal operation.

INTERSPERSED PARITY

Interspersed Parity is selected during a Master Reset of the FIFO. Refer
to Table 1 forthe set-up configuration of Interspersed Parity. The Interspersed
Parity function allows the userto select the location of the parity bitsin the word
loaded into the parallel port (AO-An) during programming of the flag offset

values. If Interspersed Parity is selected then during parallel programming of
the flag offset values, the device willignore data line A8. If Non-Interspersed
Parityis selected then data line A8 willbecome a valid bit. If Interspersed Parity
is selected serial programming of the offset valuesis not permitted, only parallel
programming can be done.

— SERIAL LOAD

Toprogramthe Xand Y registers serially, initiate a Resetwith FS2 LOW, FS0/
SDLOWandFS1/SENHIGH during the LOW-to-HIGH transition of RS1. After
thisresetis complete, the Xand Y register values are loaded bit-wise through
the FS0/SD input on each LOW-to-HIGH transition of CLKA thatthe FS1/SEN
input is LOW. There are 22-, 24- or 26-bit writes needed to complete the
programming forthe IDT723653, IDT723663 orthe IDT723673, respectively.
The two registers are written in the order Y, X. Each register value can be
programmed from 1 to 2,044 (IDT723653), 1 to 4,092 (IDT723663) or 1 to
8,188 (IDT723673).

Whenthe option to program the offset registers serially is chosen, the Full/
Input Ready (FF/IR) flag remains LOW until all register bits are written. FF/IR
is setHIGH by the LOW-to-HIGH transition of CLKA after the last bitis loaded
toallow normal FIFO operation.

See Figure 6, Serial Programming of the Almost-Full Flag and Almost-
Empty Flag Offset Values after Reset (IDT Standard and FWFT Modes).

FIFO WRITE/READ OPERATION

The state of the Port Adata (A0-A35) linesis controlled by Port A Chip Select
(CSA)and Port AWrite/Read select (W/RA). The A0-A35 lines areinthe High-
impedance state when either CSAor W/RAis HIGH. The A0-A35 lines are active
outputs when both CSAand W/RA are LOW.

Data is loaded into the FIFO from the A0-A35 inputs on a LOW-to-HIGH
transition of CLKA when CSA is LOW, W/RA is HIGH, ENAis HIGH, MBA is
LOW, and FF/IRis HIGH (see Table 2). FIFO writes on Port Aare independent
of any concurrent reads on Port B.

The Port B control signals are identical to those of Port A with the exception
thatthe Port B Write/Read select (W/RB)is the inverse of the Port A Write/Read
select (W/RA). The state of the Port B data (B0-B35) lines s controlled by the
Port B Chip Select (CSB) and Port B Write/Read select (W/RB). The B0-B35
lines areinthe high-impedance state when either CSBis HIGH or W/RBis LOW.
The B0-B35 lines are active outputs when CSBis LOW and W/RB is HIGH.
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TABLE 2 — PORT-A ENABLE FUNCTION TABLE

COMMERCIALTEMPERATURE RANGE

CSA W/RA ENA MBA CLKA Data A (A0-A35) I/0 Port Functions

H X X X X High-Impedance None

L H L X X Input None

L H H L T Input FIFO Write

L H H H T Input Mail1 Write

L L L L X Output None

L L H L T Output None

L L L H X Output None

L L H H ) Output Mail2 Read (Set MBF2 HIGH)

TABLE 3 — PORT-B ENABLE FUNCTION TABLE

CSB W/RB ENB MBB CLKB Data B (B0-B35) I/0 Port Functions

H X X X X High-Impedance None

L L L X X Input None

L L H L T Input None

L L H H T Input Mail2 Write

L H L L X Output None

L H H L T Output FIFO read

L H L H X Output None

L H H H T Output Mail1 Read (Set MBF1 HIGH)

TABLE 4 — FIFO FLAG OPERATION (IDT STANDARD AND FWFT MODES)

Synchronized Synchronized
Number of Words in FIFQ('-?) to CLKB to CLKA
IDT723653°) IDT723663°) IDT723673°) EF/OR AE AF FF/IR
0 0 0 L L H H
1t0 X 1t0 X 1t0 X H L H H
(X+1)t0[2,048-(Y+1)] (X+1)t0[4,096-(Y+1)] (X+1)t0[8,192-(Y+1)] H H H H
(2,048-Y)t02,047 (4,096-Y)t04,095 (8,192-Y)t08,191 H H L H
2,048 409 8,192 H H L L

NOTES:

1. When a word loaded to an empty FIFO is shifted to the output register, its previous FIFO memory location is free.
2. Data in the output register does not count as a "word in FIFO memory". Since in FWFT mode, the first word written to an empty FIFO goes unrequested to the output

register (no read operation necessary), it is not included in the memory count.

3. Xis the Almost-Empty offset used by AE. Y is the Aimost-Full offset used by AF. Both X and Y are selected during a FIFO reset or Port A programming.

Data is read from the FIFO to the B0-B35 outputs by a LOW-to-HIGH
transition of CLKB when CSBis LOW, W/RBis HIGH, ENB s HIGH, MBB s
LOW, and EF/OR is HIGH (see Table 3). FIFO reads on Port B are
independent of any concurrent writes on Port A.

The setupandholdtime constraintstothe port clocks forthe port Chip Selects
and Write/Read selects are only for enabling write and read operations and
are notrelatedto high-impedance control of the data outputs. [faportenable
isLOW duringaclockcycle, the port's Chip Selectand Write/Read select may
change states during the setup and hold time window of the cycle.

When operatingthe FIFOin FWFT mode and the Output Ready flagis LOW,
the nextword writtenis automatically sentto the FIFO’s output register by the

LOW-to-HIGH ransition of the port clock that sets the Output Ready flag HIGH.
Whenthe Output Ready flagis HIGH, dataresidinginthe FIFO’s memory array
is clocked to the output register only when areadis selected using the port's
Chip Select, Write/Read select, Enable, and Mailbox select.

When operating the FIFO in IDT Standard mode, regardless of whether
the Empty Flagis LOW or HIGH, data residinginthe FIFO’s memory array is
clocked to the output register only when a read is selected using the port’s
Chip Select, Write/Read select, Enable, and Mailbox select. Port A Write
timing diagram can be found in Figure 7. Relevant Port B Read timing
diagrams together with Bus-Matching and Endian select can be found in
Figure 8,9 and 10.
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SYNCHRONIZED FIFO FLAGS

EachFIFOissynchronizedtoits portclockthrough atleasttwoflip-flop stages.
This is done to improve flag-signal reliability by reducing the probability of
metastable events when CLKA and CLKB operate asynchronously to one
another. FF/IR, and AF are synchronized to CLKA. EF/OR and AE are
synchronizedto CLKB. Table 4 shows the relationship of each portflag to the
number of words stored in memory.

EMPTY/OUTPUTREADY FLAGS (EF/OR)

These are dual purpose flags. Inthe FWFT mode, the Output Ready (OR)
functionis selected. When the Output-Ready flagis HIGH, new data is present
inthe FIFO output register. When the Output Ready flag is LOW, the previous
datawordis presentinthe FIFO output registerand attempted FIFO reads are
ignored.

Inthe IDT Standard mode, the Empty Flag (EF) functionis selected. When
the Empty Flagis HIGH, datais available in the FIFO’s memory for reading to
the output register. When the Empty Flag is LOW, the previous data word is
presentinthe FIFO output register and attempted FIFO reads are ignored.

The Empty/Output Readyflag of a FIFOis synchronized to the portclock that
reads datafromitsarray (CLKB). Forboththe FWFT and IDT Standard modes,
the FIFOread pointerisincremented eachtime anewwordis clocked toits output
register. The state machine that controls an Output Ready flag monitors awrite
pointerandread pointercomparatorthatindicates when the FIFO memory status
isempty, empty+1, orempty+2.

InFWFT mode, fromthe time awordis writtento a FIFO, it can be shifted to
the FIFO output registerinaminimum of three cycles of the Output Ready flag
synchronizing clock. Therefore, an Output Ready flagis LOW ifawordinmemory
isthe nextdata tobe senttothe FIFO output register andthree cycles of the port
Clockthat reads data fromthe FIFO have not elapsed since the time the word
was written. The Output Ready flag of the FIFO remains LOW until the third LOW-
to-HIGH transition ofthe synchronizing clock occurs, simultaneously forcing the
OutputReady flag HIGH and shifting the word to the FIFO output register.

InIDT Standard mode, from the time awordis written to a FIFO, the Empty
Flagwillindicate the presence of data available forreadinginaminimum of two
cycles of the Empty Flag synchronizing clock. Therefore, an Empty Flagis LOW
ifawordin memory is the next data to be sentto the FIFO output register and
twocycles of the port Clock thatreads data from the FIFO have notelapsed since
the time the word was written. The Empty Flag of the FIFO remains LOW until
the second LOW-to-HIGH transition of the synchronizing clock occurs, forcing
the Empty Flag HIGH; only then can data be read.

ALOW-to-HIGH transition on an Empty/Output Ready flag synchronizing
clockbeginsthefirstsynchronization cycle of a write ifthe clock transition occurs
attimetSKEw1 or greater afterthe write. Otherwise, the subsequent clock cycle
can be the first synchronization cycle (see Figures 11 and 12).

FULL/INPUT READY FLAGS (FF/IR)

Thisis adual purpose flag. In FWFT mode, the Input Ready (IR) functionis
selected. InIDT Standardmode, the Full Flag (FF) functionis selected. Forboth
timingmodes, whenthe Full/Input Ready flagis HIGH, amemory locationis free
inthe FIFO to receive new data. No memory locations are free when the Full/
Input Ready flag is LOW and attempted writes to the FIFO are ignored.

TheFull/inputReadyflag of a FIFQis synchronizedtothe portclock that writes
datatoitsarray (CLKA). Forboth FWFT and IDT Standard modes, eachtime
awordiswrittentoa FIFO, its write pointerisincremented. The state machine
that controls a Full/Input Ready flag monitors a write pointer and read pointer
comparatorthatindicates when the FIFO memory statusis full, full-1, orfull-2.
FromthetimeawordisreadfromaFIFQ, its previous memory locationis ready

to be written to in a minimum of two cycles of the Full/Input Ready flag
synchronizing clock. Therefore, an Full/Input Ready flagis LOW ifless thantwo
cycles ofthe Full/Input Ready flag synchronizing clock have elapsed since the
next memory write location has been read. The second LOW-to-HIGH
transition onthe Full/Input Ready flag synchronizing clock afterthe read sets
the Full/Input Ready flag HIGH.

ALOW-to-HIGH transition on a Full/Input Ready flag synchronizing clock
beginsthe firstsynchronization cycle of a read f the clock transition occurs at
time tSKEw1 or greater after the read. Otherwise, the subsequent clock cycle
can be the first synchronization cycle (see Figures 13 and 14).

ALMOST-EMPTY FLAG (AE)

The Almost-Empty flag of a FIFO is synchronizedtothe portclock that reads
datafromitsarray (CLKB). The state machine that controls an Aimost-Empty
flag monitors a write pointer and read pointer comparator thatindicates when
the FIFO memory statusis almost-empty, aimost-empty+1, oraimost-empty+2.
The Aimost-Empty stateis defined by the contents of register X. These registers
areloaded with presetvalues duringa FIFO reset, programmed from Port A,
or programmed serially (see Almost-Empty flag and Aimost-Full flag offset
programming section). An Aimost-Empty flagis LOW whenits FIFO contains
Xorlesswords andis HIGHwhenits FIFO contains (X+1) ormore words. Note
thata dataword presentinthe FIFO outputregisterhasbeen readfrommemory.

Two LOW-to-HIGH transitions of the Aimost-Empty flag synchronizing clock
arerequired aftera FIFO write forits Aimost-Empty flag toreflectthe new level
offill. Therefore, the Almost-Empty flag of a FIFO containing (X+1) or more
words remains LOW iftwo cycles ofits synchronizing clock have not elapsed
since the write that filled the memory to the (X+1) level. An Aimost-Empty flag
is setHIGH by the second LOW-to-HIGH transition of its synchronizing clock
afterthe FIFO write thatfills memorytothe (X+1)level. ALOW-to-HIGH transition
ofan Almost-Empty flag synchronizing clock begins the first synchronization
cycleifitoccurs attimetskewz orgreaterafterthe write thatfillsthe FIFO to (X+1)
words. Otherwise, the subsequent synchronizing clock cycle may be the first
synchronization cycle. (See Figure 15).

ALMOST-FULL FLAG (AF)

The Almost-Fullflag of a FIFOis synchronized to the port clock that writes
datatoitsarray. The state machine that controls an Aimost-Full flag monitors
a write pointer and read pointer comparator that indicates when the FIFO
memory statusis almost-full, almost-full-1, oralmost-full-2. The Aimost-Full state
is defined by the contents of register Y. These registers are loaded with preset
values during a FIFO reset or, programmed from Port A, or programmed
serially (see Almost-Empty flag and Almost-Full flag offset programming
section). An Aimost-Full flagis LOW whenthe number of wordsinits FIFO is
greaterthanorequalto (2,048-Y), (4,096-Y), or (8,192-Y) forthe IDT723653,
IDT723663, orIDT723673 respectively. An Aimost-Full flagis HIGH when the
numberofwordsinits FIFOislessthanorequalto[2,048-(Y+1)],[4,096-(Y+1)],
or[8,192-(Y+1)]forthe IDT723653, IDT723663, or IDT723673 respectively.
Note thata dataword presentinthe FIFO output register has beenread from
memory.

Two LOW-to-HIGH ransitions of the Aimost-Full flag synchronizing clock are
required aftera FIFO read forits Aimost-Full flag to reflect the new level of fill.
Therefore, the Aimost-Full flag of a FIFO containing [2,048/4,096/8,192-(Y+1)]
orless words remains LOW if two cycles of its synchronizing clock have not
elapsedsince the read that reduced the number of words inmemory to[2,048/
4,096/8,192-(Y+1)]. An Almost-Full flagis set HIGH by the second LOW-to-
HIGH ransition ofits synchronizing clock after the FIFO read that reduces the
number of wordsinmemory to [2,048/4,096/8,192-(Y+1)]. ALOW-to-HIGH
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transition of an Aimost-Full flag synchronizing clock begins the first synchroni-
zationcycleifitoccurs attime tskEw2 or greater afterthe read that reduces the
number of words in memory to [2,048/4,096/8,192-(Y+1)]. Otherwise, the
subsequentsynchronizing clock cycle may be the first synchronization cycle
(see Figure 16).

MAILBOX REGISTERS

Two 36-bitbypass registers are onthe IDT723653/723663/723673 to pass
command and controlinformation between Port Aand Port B without putting it
in queue. The Mailbox select (MBA, MBB) inputs choose between a mail
registeranda FIFOfora port data transfer operation. The usable width of both
the Mail1 and Mail2 Registers matches the selected bus size for Port B.

ALOW-to-HIGH transition on CLKA writes data to the Mail1 Registerwhen
a Port A write is selected by CSA, W/RA, and ENA with MBA HIGH. If the
selected PortBbus sizeis 36 bits, the usable width ofthe Mail1 Registeremploys
datalines AQ-A35. Ifthe selected Port Bbus size is 18 bits, then the usable width
ofthe Mail1 Register employs data lines AO-A17. (Inthis case, A18-A35 are
don'tcareinputs.) Ifthe selected Port Bbus size is 9 bits, then the usable width
ofthe Mail1 Registeremploys datalines A0-A8. (Inthis case, A9-A35aredon’t
careinputs.)

ALOW-to-HIGH transition on CLKB writes B0-B35 datato the Mail2 Register
when a Port B write is selected by CSB, W/RB, and ENB with MBB HIGH. If
the selected Port B bus size is 36 bits, the usable width of the Mail2 employs
datalines B0-B35. Ifthe selected Port Bbussizeis 18 bits, thenthe usable width
of the Mail2 Register employs data lines B0-B17. (Inthis case, B18-B35 are
don'tcareinputs.) Ifthe selected Port Bbus size is 9 bits, then the usable width
ofthe Mail2 Registeremploys datalines BO-B8. (Inthis case, B9-B35are don't
careinputs.)

Writing data to a mail register sets its corresponding flag (MBF 1 or MBF2)
LOW. Attempted writestoamail registerare ignored while the mail flagis LOW.

When data outputs of aport are active, the data on the bus comes fromthe
FIFO outputregisterwhenthe port Mailbox selectinputis LOW and fromthe
mail register when the port Mailbox select input is HIGH.

The Mail1 Register Flag (MBF 1) is set HIGH by a LOW-to-HIGH transition
on CLKBwhenaPort B read s selected by CSB, W/RB, and ENB with MBB
HIGH. Fora 36-bitbus size, 36 bits of mailbox data are placed on B0-B35. For
an 18-bitbus size, 18 bits of mailbox data are placed on B0-B17. (Inthis case,
B18-B35 are indeterminate.) For a 9-bit bus size, 9 bits of mailbox data are
placed on BO-B8. (In this case, B9-B35 are indeterminate.)

The Mail2 Register Flag (MBF2) is set HIGH by a LOW-to-HIGH transition
onCLKAwhenaPort A readis selected by CSA, W/RA, and ENA with MBA
HIGH.

Fora 36-bitbus size, 36 bits of mailbox data are placed on A0-A35. Foran
18-bitbus size, 18 bits of mailbox data are placed on A0-A17. (Inthis case, A18-
A35are indeterminate.) Fora 9-bitbus size, 9 bits of mailbox data are placed
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on A0-A8. (Inthis case, A9-A35 are indeterminate.)

The datainamailregister remainsintactafteritis readand changes only when
new data is written to the register. The Endian select feature has no effect on
mailbox data. Formail registerand mail register flag timing diagrams, see Figure
17 and 18.

BUS SIZING

The Port B bus can be configured in a 36-bit long word, 18-bit word, or 9-
bitbyte formatfor data read fromthe FIFO. The levels applied tothe Port BBus
Size select (SIZE) andthe Bus-Match select (BM) determine the Port Bbus size.
These levels should be static throughout FIFO operation. Both bus size
selections areimplemented atthe completion of Reset, by the time the Full/Input
Ready flag is set HIGH, as shown in Figure 2.

Two differentmethods for sequencing data transfer are available for Port B
when the bus size selection is either byte-or word-size. They are referred to
asBig-Endian (mostsignificantbytefirst) and Little-Endian (least significantbyte
first). The level applied to the Big-Endian select (BE) input during the LOW-to-
HIGH transition of RS1 selects the endian method that will be active during FIFO
operation. BEisadon’tcare inputwhenthe bus size selected for PortBis long
word. The endianmethodisimplemented atthe completion of Reset, by the time
the Full/Input Ready flag is set HIGH, as shown in Figure 2.

Only 36-bitlongword data is written to or read fromthe FIFO memory onthe
IDT723653/723663/723673. Bus-matching operations are done after datais
read from the FIFO RAM. These bus-matching operations are not available
whentransferring data viamailbox registers. Furthermore, both the word- and
byte-size bus selectionslimitthe width of the data bus that can be used for mail
register operations. Inthis case, only those byte lanes belonging to the selected
word- or byte-size bus can carry mailbox data. The remaining data outputs will
be indeterminate. The remaining data inputs will be don’t care inputs. For
example, whenaword-size busis selected, then mailbox data canbe transmitted
only between A0-A17 and B0-B17. When a byte-size bus is selected, then
mailbox data can be transmitted only between AO-A8 and BO-B8. (See Figures
17 and 18).

BUS-MATCHING FIFO READS

Datais readfromthe FIFO RAMin 36-bitlongwordincrements. Ifalongword
bussizeisimplemented, the entire longwordimmediately shifts tothe FIFO output
register. Ifbyte orword size isimplemented on Port B, only the first one or two
bytes appearonthe selected portion ofthe FIFO output register, with the rest
of the long word stored in auxiliary registers. In this case, subsequent FIFO
reads output the rest of the long word to the FIFO output registerin the order
shown by Figure 2.

When reading data from FIFO in byte or word format, the unused B0-B35
outputsareindeterminate.



IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING

2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2 COMMERCIALTEMPERATURE RANGE
BYTE ORDER ON PORT A: A35—A27 A26—A18 A17—A9  A8—AD
A B (o D Write to FIFO
BYTE ORDER ON PORT B: B35—B27 B26—B18 B17—B9 B8 — B0
BE | BM | S1ZE A B c D Read from FIFO
X| L | X

(a) LONG WORD SIZE

B35—B27 B26—B18 B17—B9 B8 — B0

BE | BM | SIZE A B 1st: Read from FIFO

B35 —B27 B26—B18 B17 —B9 B8 — B0

Cc D 2nd: Read from FIFO

(b) WORD SIZE — BIG-ENDIAN

B35 —B27 B26—B18 B17— B9 B8 — B0
BE | BM | SIZE c

D 1st: Read from FIFO

B35 —B27 B26—B18 B17— B9 B8 — B0

A B 2nd: Read from FIFO

(c) WORD SIZE — LITTLE-ENDIAN

B35 —B27 B26—B18 B17 —B9 B8 — BO

BE | BM IZE
S A 1st: Read from FIFO
H H H
B35 — B27 B26 — B18 B17 — B9 B8 — BO
B 2nd: Read from FIFO
B35 — B27 B26 — B18 B17 — B9 B8 — BO
C 3rd: Read from FIFO
B35 — B27 B26 — B18 B17 — B9 B8 — BO
D 4th: Read from FIFO
(d) BYTE SIZE — BIG-ENDIAN
B35—B27 B26—B18 B17 — B9 B8 — BO
BE | BM | SIZE D 1st: Read from FIFO
L H H

B35 —B27 B26—B18 B17 —B9 B8 — BO

C 2nd: Read from FIFO

B35—B27 B26—B18 B17 —B9 B8 — BO

B 3rd: Read from FIFO

B35—B27 B26—B18 B17—B9 B8 — BO

A 4th: Read from FIFO

(e) BYTE SIZE — LITTLE-ENDIAN 5610 drw 04

Figure 2. Bus sizing



IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING

2,048 x 36 X 2, 4,096 x 36 x 2 and 8,192 x 36 x 2 COMMERCIAL TEMPERATURE RANGE
CLKA N S NN A7 N
CLKB J_\_7r\_7‘m_/_\_/_
tRSTS *C tRSTH
_— === 2\ -
RST, RS2 ~ 7
/- tBEH

tBES ~ tFWS —
BE/FWFT KBTE__;@E_ FWFT
ror mm
FS1,FS0 X >l2 0.1

[a— tWFF -« tWFF
IR SOOI ;lﬁ
~— tREF(2
FFOR SO OO OO IO SIS X ZL
l«—tRSF
NEANNNNN NN,
[«— tRSF—»
F SSOSOSRSSSF
_ — tRSF
MBEL, SRS
RTM LOW
NOTES: 5610 drw05

1. PRS must be HIGH during Reset.
2. |f BE/FWFT is HIGH, then EF/OR will go LOW one CLKB cycle earlier than in this case where BE/FWFT is LOW.

Figure 3. Reset and Loading X and Y with a Preset Value of Eight (IDT Standard and FWFT Modes)

o 2 D NI e NI e NI e NI
CLKB I N & T N
tRSTS — | ~ tRSTH
PRS N
— twFF
= tWFF — "
FRAR D ONOONONANONONONNNANANNN 7‘5
—tRer(®
EFOR XN\ \\\\\\\\\\\\\\\;1\
~—tRSF
AE DONONNONNNNNNS
~—tRsF |
IANNNNNNNN\N\2
=— tRSF |

MBFT1,
[ZI NNNN\N\\N\\N\ %

RTM LOW

5610 drw 06
NOTES:

1. RST must be HIGH during Partial Reset.
2. |f BE/FWFT is HIGH, then EF/OR will go LOW one CLKB cycle earlier than in this case where BE/FWFT is LOW.

Figure 4. Partial Reset (IDT Standard and FWFT Modes)
%6 |



IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING

2,048 x 36 X 2, 4,096 x 36 x 2 and 8,192 X 36 x 2 COMMERCIAL TEMPERATURE RANGE
CLKA 4 1 A2 A A S S S T
RS a

tFSS ~ ~ tFSH
V4

FS2 /7 AR NNR NN NN NN NON NN NN NN NN NONNNONANNNANANN

FSS N Ll 5 tFsH

FS1,F50 @lz_c; ;|< KKK HK KKK KKK KK KKK KK KKK KKK
4 tWFF
FF/IR ;Jﬁ
tENS2 — |~ tENH

ENA /S MXXF XXXY XXX XXX NN\

< tDH
A0-A35 L XX XXX XX XXX XX D LK KR XXX XXX XK XXX A XXX XX
AF Offset AE Offset First Word to FIFO1 5610 drw 07
) (X)

NOTE: _
1. CSA = LOW, W/RA = HIGH, MBA = LOW.

Figure 5. Parallel Programming of the Almost-Full Flag and Almost-Empty Flag Offset Values after Reset
(IDT Standard and FWFT Modes)

N N e N N e VI e N e N
((
RST 7( ))
o SSSSK T AT
FF/R {f HQLWFF—
e tstmi j%x%\ AR%%E_M;T{S/Eﬁ///////////
SDS 1|57 tSDH tSDS T plesy tSDH

FsoisD@ X XX XN

AF Offset AE Offset 5610 drw 08
(Y) MSB (X) LSB

NOTES:
1. Itis not necessary to program offset register bits on consecutive clock cycles. FIFO write attempts are ignored until FF/IR is set HIGH.
2. Programmable offsets are written serially to the SD input in the order AF offset (Y) and AE offset (X).

Figure 6. Serial Programming of the Almost-Full Flag and Almost-Empty Flag Offset Values after Reset
(IDT Standard and FWFT Modes)



IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING
2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2

COMMERCIALTEMPERATURE RANGE

< {CLK >
~+— {CLKH tOLKL ——=
CLKA 74%1;75—\—7‘—\—7‘ N—
FF/IRA HIGH
ENSTN || o tENH
CSA /
tENST — o ENH
WRA /K XX NOOWNNNN
tENS2—— ~ tENH
MBA \\\\\\\\\\\>[: +;|<Y%\ [/
tENS2 T~ || o tENH tENS2 — /‘tENH tENS2 \ /tENH
ENa TTT 777777 7F SO0 00 S SN NN S 7794
tDS — - tDH
A0-A35 XXX XXX XX XD XXX W21 XXX XXX No Operation
NOTE: 5610 drw09
1. Written to FIFO.
Figure 7. Port A Write Cycle Timing for FIFO (IDT Standard and FWFT Modes)
[ tCLK
tCLKH —toLKL—™
CLKB H—%—\_;‘—\_% N—
EF/OR HIGH
CSB K P
WRB LK NA NN
MBB X
IENS2— || -~ tENH tENS2T— 7 tENH tENS? ~— tENH
ENB /// H MK X XXX XA SN N\ 31:_ AL
No Operation
“~tMDV ™| —tA—™ - tA — tDIS
“— t
B0-B35 EN ( Prewous Data >‘< w1 :l( w2 () j—
(Standard Mode) D> L_ ;
OR Bo.Ba <—tEN—~1’®‘< tA tA—;‘( ~— tDIs
(FWFT Mode) W1 ;l< w2 @ w3 ™
5610 drw10
NOTE:
1. Data read from the FIFO
DATA SIZE TABLE FOR FIFO LONG-WORD READS
SIZE MODE(™ DATA WRITTEN TO FIFO DATA READ FROM FIFO
(SELECT AT RESET)
BM SIZE BE A35-A27 A26-A18 A17-A9 A8-A0 B35-B27 B26-B18 B17-B9 B8-B0
L X X A B C D A B C D
NOTE:

1. BE is selected at Reset: BM and SIZE must be static throughout device operation.

Figure 8. Port B Long-Word Read Cycle (IDT Standard and FWFT Modes)




IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING
2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2

COMMERCIALTEMPERATURE RANGE

FF/OR HIGH
C<SR A
CSB N P
W/RB /. /. SN\ N\
MBB N
tENS2 "™ e tENH
ENB [ AL LA KXX XXX AN
B0-B17 - tMDV «— A 4 tA No Operation ~— tDis
(Standard Mode) 1EN I Previous Data Read 1 ;l( Read 2 )
or B0-B17 4—tEN—>|‘_ tMg( —ta—= tA L_.l/“ tois
(FWFT Mode) T Read 1 Read 2 Read 3
5610 drwi11
NOTE:

1. Unused word B18-B35 are indeterminate.

DATA SIZE TABLE FOR WORD READS

SIZE MODE (" DATA WRITTEN TO FIFO 1 READ DATA READ FROM FIFO
NO.
BM SIZE BE A35-A27 A26-A18 A17-A9 A8-A0 B17-B9 B8-B0
H L H A B C D 1 A B
2 C D
H L L A B C D 1 C D
2 A B

NOTE:
1. BE is selected at Reset: BM and SIZE must be static throughout device operation.

Figure 9. Port B Word Read Cycle Timing (IDT Standard and FWFT Modes)




IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING

2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2 COMMERCIALTEMPERATURE RANGE

cke N A A A A& S

EF/OR HIGH
csE K v
WRB 77 77777 S
MBB AN

tENS2 ~ ~ tENH

<

eNe 227777774 TR KXY T <KX TSN AT 777

No Operation

e f.tMDV* . Ra— - ta -t o o
BO-B8 \Prewous Data Read 1 Read 2 Read 3 Read4  Jr—

Standard Mode,
¢ ) —1pIs

OR <tMDV l<— tA I‘— tA I‘— tA
B0-B8 <—1EN
(FWFT Mode) Read 1 Read 2 Read 3 Read 4 Read 5

NOTE:
1. Unused bytes B9-B17, B18-B26, and B27-B35 are indeterminate.

5610 drw12

DATA SIZE TABLE FORBYTE READS

SIZE MODE™ DATA WRITTEN TO FIFO READ DATA READ
NO. FROM FIFO
BM SIZE BE A35-A27 A26-A18 A17-A9 AS-AO B8-B0

1 A
2 B
H H H A B C D 3 c
4 D
1 D
2 C
H H L A B C D 3 5
4 A

NOTE:
1. BE is selected at Reset: BM and SIZE must be static throughout device operation.

Figure 10. Port B Byte Read Cycle Timing (IDT Standard and FWFT Modes)



IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING

2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2 COMMERCIAL TEMPERATURE RANGE
e toLK »|
ZT\_J;%W
CLKA ./ N\~
CSA Low
W/RA
HIGH  ens2 ~ | ~—tENH
MBA ‘_;F//////////////////////////////////
tENS2 I‘\—N—/’l— tENH
ENA LA SN\
IR HIGH tos T~ |~ toH
A0-A35 GOV COT VT 000000500000

) [——{CLK —— ™
tSKEW1 —¢-1CLKH tCLKL

CLkB ~ N~ T 1 2 s N A S N
R FIFOEmpy ~—tREF j{_«tREF;l
CSB LOW
W/RB  HIGH
MBB LOW
tENS2 =~ |. ~—tENH
ene S/ RN
~—iA
B0-B35 Old Data in FIFO Output Register ;l( W1

5610 drw13
NOTES:

1. tskew1 is the minimum time between a rising CLKA edge and a rising CLKB edge for OR to transition HIGH and to clock the next word to the FIFO output register in three CLKB

cycles. If the time between the rising CLKA edge and rising CLKB edge is less than tskew1, then the transition of OR HIGH and load of the first word to the output register may
occur one CLKB cycle later than shown.

2. If Port B size is word or byte, OR is set LOW by the last word or byte read from the FIFO, respectively.

Figure 11. OR Flag Timing and First Data Word Fall Through when FIFO is Empty (FWFT Mode)



IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING

2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2

COMMERCIALTEMPERATURE RANGE

le tCLK >

CLKA
CSA LOwW

W/RA  HIGH tENS2 —~ | ,— tENH
MBA j‘//////////////////////////////////

tENS2 7~ [~ tENH
ENA yyLA SONNN
FF  HIGH DS— | — o1
A0-A35 XX X XK W1 DK XX X XX X XX XK XXX X KX K KX XK X X XK KX XX XKD

m
tREF:I - tREF >
EF  FIFO Empty
CSB LOw
W/RB HIGH
MBB LOW
tENS2 T~ |, ~< tENH
ene S/ AT RN
B0-B35 X XX X AKX XA A KKK X KX XK AKX XXX XX W1
NOTES:

1. tskew? is the minimum time between a rising CLKA edge and a rising CLKB edge for EF to transition HIGH in the next CLKB cycle. If the time between the rising CLKA edge and rising

CLKB edge is less than tskewt, then the transition of EF HIGH may occur one CLKB cycle later than shown.
2. If Port B size is word or byte, EF is set LOW by the last word or byte read from the FIFO, respectively.

Figure 12. EF Flag Timing and First Data Read when FIFO is Empty (IDT Standard Mode)



IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING

2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2 COMMERCIALTEMPERATURE RANGE
CSB LOW
W/RB  HIGH
MBB LOW
tENs2 — | ~tENH
ENB A RN\
OR HIGH
< tA—™
B0-B35 Previous Word in FIFO Output Register >‘< Next Word From FIFO
~4—t{SKEW1 "—® = tCLKH —**—tCLKL—

CLKA ~— N~ A1 23 N S N

~— tWFF —] <— tWFF —
IR FIFO Full 5‘(

CSA LOwW

W/RA  HIGH tENS2 N |, 4 tENH
MBA \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\31? S
tENS2 — ~~— tENH
ENA S S SOONONNNNNNN
tbs 7T~ |~ toH

A0-A35 X XX X XXX X XX XXX XK XXX KX XX KXXKXKXX XX

N

To FIFO 5610 drw15

NOTES:

1. tskew1 is the minimum time between a rising CLKB edge and a rising CLKA edge for IR to transition HIGH in the next CLKA cycle. If the time between the rising CLKB edge and
rising CLKA edge is less than tskew1, then IR may transition HIGH one CLKA cycle later than shown.

2. If Port B size is word or byte, tskew1 is referenced to the rising CLKB edge that reads the last word or byte write of the long word, respectively.

Figure 13. IR Flag Timing and First Available Write when FIFO is Full (FWFT Mode)



IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING
2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2 COMMERCIALTEMPERATURE RANGE

tCLK ——™
{CLKH — tCLKL —*

CLKB 2N N N NS

CSB LOW

W/RB HIGH
MBB LOW

tENS2 ~—~ | ~—tENH

ENB LA | RN\

B0-B35 Previous Word in FIFO Output Register Next Word From FIFO

{CLKH — tCLKL —*|
CLKA 1 Fo A
ra— t WFF— ~—tWFF
FF FIFQ Full 7l4

CSA LOW

EF HIGH -t ;L

W/RA HIGH tENS2 -~ FtENH

MBA \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\4;_’ “714/ VIO
tENS2 —~ ~— tENH
enxnmn S/ S A SEONONONNNNANN
tDsS —/—~ ~— tDH
A0-A35 X XXX X XX X XXX AR K AHK KKK KK KA AKX AKX KKK KKK XXX

To FIFO 5610 drw16

NOTES:

1. tskewt is the minimum time between a rising CLKB edge and a rising CLKA edge for FF to transition HIGH in the next CLKA cycle. If the time between the rising CLKB edge and
rising CLKA edge is less than tskew1, then FF may transition HIGH one CLKA cycle later than shown.

2. If Port B size is word or byte, tskew1 is referenced from the rising CLKB edge that reads the last word or byte of the long word, respectively.

Figure 14. FF Flag Timing and First Available Write when FIFO is Full (IDT Standard Mode)

B Ne——

—— tPAE —™

o tPAE
AE X Words in FIFO (X+1) Words in FIFO

tENS2 | tENH

ENB A SRONONNN

5610 drw17

N

NOTES:

1. tskewz is the minimum time between a rising CLKA edge and a rising CLKB edge for AE to transition HIGH in the next CLKB cycle. If the time between the rising CLKA edge and
rising CLKB edge is less than tskewz, then AE may transition HIGH one CLKB cycle later than shown.

2. FIFO Write (CSA = LOW, W/RA = LOW, MBA = LOW), FIFO read (CSB = LOW, W/RB = HIGH, MBB = LOW). Data in the FIFO output register has been read from the FIFO.

3. If Port B size is word or byte, AE is set LOW by the last word or byte read from the FIFO, respectively.

Figure 15. Timing for AE when the FIFO is Almost-Empty (IDT Standard and FWFT Modes).



IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING

2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2 COMMERCIALTEMPERATURE RANGE

CLKA /L A
tENS2 2~ ~~ tENH — tSKEW2(1)
ENA _ A RN\
~— tPAF —:L I‘—tPAF ‘;l(
AF [D-(Y+1)] Words in FIFO (D-Y) Words in FIFO

CLKB _ /7 N A NSNS

tENS2 T~ |~ tENH

ENB A RN\

5610 drw18
NOTES: o
1. tskewz is the minimum time between a rising CLKA edge and a rising CLKB edge for AF to transition HIGH in the next CLKA cycle. If the time between the rising CLKA edge and
rising CLKB edge is less than tskewz, then AF may transition HIGH one CLKA cycle later than shown.
2. FIFO Write (CSA = LOW, W/RA = HIGH, MBA = LOW), FIFO read (CSB = LOW, W/RB = HIGH, MBB = LOW). Data in the FIFO output register has been read from the FIFO.
3. D = Maximum FIFO Depth = 2,048 for the IDT723653, 4,096 for the IDT723663, 8,192 for the IDT723673.
4. If Port B size is word or byte, tskewz is referenced from the rising CLKB edge that reads the last word or byte of the long word, respectively.

Figure 16. Timing for AF when the FIFO is Almost-Full (IDT Standard and FWFT Modes).

CLKA /—\—7w

tENST ™ 7 tENH
CSA l: ;l‘

tENST—

WRA L/ /S S SH
tENS2 —

MBA // /S SH
tENS2 T~

ENA 2/ //// /S

E tDS—]
A0-A35 Wi

CLkB / AN

MBF1

CSB <

WRB 7/ /S SH SAOONNNNNN

MBB -

tENS2 — —tENH

ENB % ROONNN

~ tEN N - tMDV—> {PMR < tpig—>
B0-B35 FIFO Output Register )@L W1 (Remains valid in Mail1 Register after read)

NOTE: 5610 drw19

1. If Port B is configured for word size, data can be written to the Mail1 Register using A0-A17 (A18-A35 are don't care inputs). In this first case B0-B17 will have valid data (B18-
B35 will be indeterminate). If Port B is configured for byte size, data can be written to the Mail1 Register using A0-A8
(A9-A35 are don't care inputs). In this second case, B0-B8 will have valid data (B9-B35 will be indeterminate).

Figure 17. Timing for Mail1 Register and MBF1 Flag (IDT Standard and FWFT Modes)

V4




IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING
2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2 COMMERCIALTEMPERATURE RANGE

ckB /7 N A NSNS

tENH

l;tENSAM—C
CSB

ENS{ ~7 tENH
e Sk T ko

ENS2

ot

wes 2/ /S SF
fat
7SS F

ENS2

EN

os}

tDS—»
B0-B35 XXXXXXZXE@ SOLIKAK KKK KKK KKK K
CLkA / AN

MBF2
csa N
CSA )~
WRA DN\ 2/
MBA - tENH
o [=-tENS2 o
ENA LLLSH AONNN
-~ tEN < tPMR— ™
~~— tMDV ~-1DIS
AO-A35 FIFO Output Register W1 (Remains valid in Mail2 Register after read) *)Ii
5610 drw20
NOTE:

1. If Port B is configured for word size, data can be written to the Mail2 Register using B0-B17 (B18-B35 are don't care inputs). In this first case A0-A17 will have valid data (A18-

A35 will be indeterminate). If Port B is configured for byte size, data can be written to the Mail2 Register using B0-B8 (B9-B35 are don't care inputs). In this second case, A0-A8
will have valid data (A9-A35 will be indeterminate).

Figure 18. Timing for Mail2 Register and MBF2 Flag (IDT Standard and FWFT Modes)



IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING

2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2 COMMERCIALTEMPERATURE RANGE

CLKA N___ A1 2 3 4

CLkB N7 A2 3 4 N

tENS2 — — tENH
ENB

tRSTS T 5 tRSTH

tRTMS~ ~tRTMH

[ —>|
RTM >1<

(2)

__ ~tREF ~trel
EF
- {A

BO-Bn Wx Wi1
5610 drw21

NOTES: _

1. CSB = LOW; W/RB is HIGH o

2. Retransmit setup is complete after EF returns HIGH, only then can a read operation begin.

3. W1 = first 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 LOW throughout the Retransmit setup procedure.
D = 2,048, 4,096 and 8,192 for the IDT723653, IDT723663 and IDT723673 respectively.

Figure 19. Retransmit Timing (IDT Standard Mode)

CLKA N1 2 3 4

CLKB N1 N7 __#3 4 ¥
ENB LOW
tRSTS T ~tRSTH
"T
RTMS ~ ~tRTMH
RTM
| s 2 2
tREF < tREF
or = 4—
< tA
BO-Bn Wx ;l( W1
5610 drw22
NOTES:

1. CSB = LOW; W/RB is HIGH

2. Retransmit setup is complete after OR returns HIGH, only then can a read operation begin.

3. W1 = first word written to the FIFO after Master Reset. o

4. No more than D-2 may be written to the FIFO between Reset (Master or Partial) and Retransmit setup. Therefore, IR will be LOW throughout the Retransmit setup procedure.
D = 2,048, 4,096 and 8,192 for the IDT723653, IDT723663 and IDT723673 respectively.

Figure 20. Retransmit Timing (FWFT Mode)
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IDT723653/723663/723673 CMOS SyncFIFO™ WITH BUS-MATCHING

2,048 x 36 x 2, 4,096 x 36 x 2 and 8,192 x 36 x 2 COMMERCIALTEMPERATURERANGE
TRANSFER CLOCK
WRITE READ
WRITE CLOCK (CLKA) LCLKE : CLKA <READ CLOCK (CLKB)
eros Gsseaon
T WRITE SELECT (W/RA), | _ OUTPUT READY (EF/OR)
WRITE ENABLE (ENA) <ENB LR | READ ENABLE (ENB)
ALMOST-FULL FLAG (AF) CSB CSA READ SELECT (/RE) vee
IDT IDT - T
723653 1 ; 723653 b
. 723663 723663
% 723673 % ﬂ 723673 ALMOST-EMPTY FLAG (AE)
DATA IN (Dn) = = .
Bo-B3s Ao-A3s n / Bo-B3s
FULL FLAG/ ﬂ'—>
INPUT READY (FF/IR) Qn Dn DATA OUT (Qn)
— Vce \Vce |, ,sx
MBA W/RB T WA, MBB
~ 1L

— = 5610 drw23

NOTES:

1. Mailbox feature is not supported in depth expansion applications. (MVBA + MBB tie to GND)

2. Transfer clock should be set either to the Write Port Clock (CLKA) or the Read Port Clock (CLKB), whichever is faster.

3. The amount of time it takes for EF/OR of the last FIFO in the chain to go HIGH (i.e. valid data to appear on the last FIFO’s outputs) after a word 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 N is the number of FIFOs in the expansion and TRCLK is the CLKB period.

4. The amount of time it takes for FF/IR of the first FIFO in the chain to go HIGH after a word has been read from the last FIFO is 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 TwcLk is the CLKA period.

Figure 21. Block Diagram of 256 x 36, 512 x 36, 1,024 x 36 Synchronous FIFO Memory with
Programmable Flags used in Depth Expansion Configuration
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NOTE:
1. Includes probe and jig capacitance.

Figure 22. Load Circuit and Voltage Waveforms.




ORDERING INFORMATION

—XXXXXX = _ X XX XX X X
Device Type Power Speed Package Process/
Temperature
Range
L lBLANK  Commercial (0°C to +70°C)
i G Green
IPF Thin Quad Flat Pack (TQFP, PK128-1)
12 : Clock Cycle Time (tCLK)
15 Commercial Only Speed in Nanoseconds
L Low Power
723653 2,048 x 36 — SyncFIFO™ with Bus-Matching
723663 4,096 x 36 — SyncFIFO™ with Bus-Matching
723673 8,192 x 36 — SyncFIFO™ with Bus-Matching
5610 drw25
NOTES:

1. Industrial temperature range is available by special order.
2. Green parts available. For specific speeds and packages contact your sales office.
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