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CMOS Triple Bus SyncFIFO™ With Bus-Matching 1DT723626

256 x 36 x 2 IDT723636
512x36x2 IDT723646
1,024 x 36 x 2
FEATURES: + Big- or Little-Endian format for word and byte bus sizes
- Memory storage capacity: + Master Reset c!ws data and configures _FIFO, Partial Reset
IDT723626-256 X 36 X 2 clears data but retains configuration settings
IDT723636-512 X 36 X 2  Mailbox bypass registers for each FIFO
IDT723646-1,024 x 36 X 2 + Free-running CLKA, CLKB and CLKC may be asynchronous or
+ Clock frequencies up to 67 MHz (10ns access time) coincident (_simuﬂapeous reading and writing of data on a single
- Two independent FIFOs buffer data between one bidirectional clock edge is permitted) o
36-bit port and two unidirectional 18-bit ports (Port C receives | * Auto power down minimizes power dissipation
and Port B transmits) + Available in a space-saving 128-pin Thin Quad Flatpack (TQFP)

- 18-bit (word) and 9-bit (byte) bus sizing of 18 bits {word) on Ports + Industrial temperature range (-40°C to +85°C) is available
BandC
- Select IDT Standard timing (using EFA, EFB, FFA, and FFC | DESCRIPTION:

flag functions) or First Word Fall Through Timing (using ORA, The 1DT723626/123636/723646 is a monolithic, high-speed, low-
ORB, IRA, and IRC flag functions) power, CMOS Triple Bus synchronous (clocked} FIFO memory which
+ Programmable Almost-Empty and Almost-Full flags; each has supports clock frequencies up to 67 MHz and has read access times as fast
three default offsets (8, 16 and 64) as 10 ns. Twoindependent 256/512/1,024 x 36 dual-port SRAM FIFO$ on
« Serial or parallel programming of partial flags board each chip buffer data between a bidirectional 36-bit bus (Port A) and
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two unidirectional 18-bit buses (Port B transmits data, Port C receives data.)
FIFO data can be read out of Port B and written into Port C using either 18-
bit or 9-bit formats with a choice of Big- or Liitle-Endian configurations.
These devices are a synchronous (clocked) FIFO, meaning each port
employs a synchronous interface. All data transfers through a port are
gated to the LOW-to-HIGH transition of a port clock by enable signals. The
clocks for each port are independent of one another and can be asynchro-
nous or coincident. The enables for each port are arranged to provide a

PIN CONFIGURATION
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simple bidirectional interface between microprocessors and/or buses with
synchronous control.

Communication between each port may bypass the FIFOs via two
mailbox registers. The mailbox registers’ width matches the selected bus
width of ports B and C. Each mailbox register has a flag (MBF1 and
MBF2) to signal when new mail has been stored.

Two Kinds of reset are available on these FIFOs: Master Reset and
Partial Reset. Master Reset initializes the read and write pointers to the first
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location of the memory array and selects serial flag programming, parallel
flag programming, or one of three possible default flag offset settings, 8, 16
or64. Each FIFO hasits own, independent Master Reset pin, MRST and
MRS2.

Partial Reset also sets the read and write pointers to the first location
of the memory. Unlike Master 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. Each FIFO has its
own, independent Partial Reset pin, PRST and PRS2

These devices have two modes of operation: in the IDT Standard
mode, the first word written to an empty FIFO is deposited into the memory
array. A read operation is required to access that word (along with all other
words residing in memory). Inthe First Word Fall Through mode (FWFT),
the first word written to an empty FIFO appears automatically on the
outputs, no read operation required (Nevertheless, accessing subsequent
words does necessitate a formal read request). The state ofthe BEIFWFT
pin during Master Reset determines the mode in use.

Each FIFQ has a combined Empty/Output Ready Flag (EFAIORA and
EFB/ORB) and a combined Fullinput Ready Flag (FFA/IRA and FFC/
IRC). The EF and FF functions are selected in the IDT Standard mode. EF
indicates whether or not the FIFO memory is empty. FF shows whether the
memory is fuli or not. The IR and OR functions are selected in the First Word
Fall Through mode. IR indicates whether or not the FIFO has available
memory locations. OR shows whether the FIFO has data avaifable for
reading or not. 1t marks the presence of valid data on the outputs,

Each FIFO has a programmable Almost-Empty flag (AEA and AEB
and a programmable Almost-Full flag (AFA and AFC). AEA and AE

indicate when a selected number of words remain in the FIFO memory.
AFA and AFC indicate when the FIFO contains more than a selected
number of words.

FFA/RA, FFC/IRC, AFA and AFC are two-stage synchronized to
the Port Clock that writes data into its aray. EFAJORA, EFB/ORB, AEA,
and AEB aretwo-stage synchronized to the Port Clock thatreads data from
its array. Programmable offsets for AEA, AEB, AFA, AFC are loaded
in parallelusing Port A or in serial viathe SDinput. The Serial Programming
Mode pin (SPM) makes this selection. Three default offset settings are
also provided. The AEA and AEB threshold can be set at 8, 16 or 64
locations from the empty boundary and the AFA and AFC threshold can
be set at 8, 16 or 64 locations from the full boundary. Allthese choices are
made using the FS0 and FS1 inputs during Master Reset.

Two or more FIF Os may be used in parallel to create wider data paths.
Such a width expansion requires no additional, external components.
Furthermore, two 1DT723626/723636/723646 FIF Os can be combined with
unidirectional FIFOs capable of First Word Fall Through timing (i.e. the
SuperSync FIFO family) to form a depth expansion.

if, atany time, the FIFO is not actively performing a function, the chip
will automatically power down. During the power down state, supply current
consumption {icc) is at a minimum. Initiating any operation (by activating
control inputs) will immediately take the device out of the power down state.

The IDT723626/723636/723646s are characterized for operation from
0°C to 70°C. Industrial temperature range (-40°C to +85°C) is available by
special order. They are fabricated using 1DT's high speed, submicron
CMOS technology.




PIN DESCRIPTIONS

Symbol Name o Description
AD-A35 Port A Data 1O ] 36-bit bidirectional data port for side A.
AEA Port A Almost- O | Programmabie Almost-Empty flag synchronized to CLKA. #t is LOW when the number of words in
Empty Flag FIFO2 is less than or equal to the value in the Almost-Empty A Offset register, X2.
AEB Port B Almost- O | Programmable Almost-Empty flag synchronized to CLKB. itis LOW when the number of words in
Empty Flag FIFO1 is fess than or equal to the value in the Almost-Empty B Offset register, X1.
AFA Port A Aimost- O | Programmable Almost-Fuil flag synchronized to CLKA. Itis LOW when the number of empty
Full Flag locations in FIFO1 is less than or equal to the value in the Almost-Full A Offset register, Y1.
AFC Port C Almost- O | Programmable Almost-Full flag synchronized to CLKC. It is LOW when the number of empty
Full Flag locations in FIFO2 is less than or equal to the vaiue in the Almost-Fult C Offset register, Y2.
B0-B17 Port B Data O | 18-bit output data post for side B.
BE/FWI Big-Endian/ || Thisis a dual purpose pin. During Master Reset, a HIGH on BE will select Big-Endian operation. In this
First Word case, depending on the bus size, the most significant byte or word on Port A is read from Port B first
Fail Through {A-to-B data flow) or is written to Port C first (C-to-A data flow). A LOW on BE will select Little-Endian
Select operation. In this case, the feast significant byte or word on Port A is read from Port B first (A-to-B data
flow) or is written to Port C first (C-to-A data flow).
After Master Reset, this pin selects the timing mode. 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.

Co-C17 Port C Data b | 18-bit input data port for side C.

CLKA Port A Clock { | CLKA is a continuous clock that synchronizes all data transfers through Port A and can be
asynchronous or coincident to CLKB. FFA/IRA, EFA/ORA, AFA, and AEA are all synchronized to
the LOW-to-HIGH transition of CLKA.

CLKB Port B Clock I | CLKBis a continuous tlock that synchronizes all data transfers through Port B and can be asynchronous o
coincident to CLKA. EFB/ORB and AEB are synchronized to the LOW-to-HIGH transition of CLKB.

CLKC Port C Clock I | CLKC is a continuous clock that synchronizes all data transfers through Port C and can be asynchronous or
coincident to CLKA. FFC/IRC and AFC are synchronized to the LOW-to-HIGH transition of CLKC.

CSA Port A Chip | | CSA must be 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.
CcsB Port B Chip I | CSB must be LOW to enable a LOW-to-HIGH transition of CLKB to read data on Port B. The
Select B0-B17 outputs are in the high-impedance state when CSB is HIGH.
EFAJORA | Port A Empty/ O | This is a dual function pin. in the IDT Standard mode, the EFA function is selected. EFA indicates’
Output Ready Flag whether or not the FIFO2 memory is empty. In the FWFT mode, the ORA function is selected. ORA
indicates the presence of valid data on the A0-A35 outputs, available for reading. EFA/ORAis '
synchionized to the LOW-to-HIGH transition of CLKA. v
EFB/ORB | Port B Empty/ O | This is a dual function pin. In the IDT Standard mode, the EFB function is selected. EFB indicates
Output Ready Flag whether or not the FIFO1 memory is empty. In the FWFT mode, the ORB function is selected. ORB
indicates the presence of valid data on the B0-B17 outputs, available for reading. EFB/ORBis
synchronized to the LOW-to-HIGH transition of CLKB.
ENA Port A Enable I | ENA must be HIGH to enable a LOW-to-HIGH transition of CLKA to read or write data on Port A.
FFANRA | Port A Full/ O | This is a dual function pin. In the 10T Standard mode, the FFA function is selected. FFA indicates
Input Ready whether or not the FIFOT memory is full. In the FWFT mode, the IRA function is selected. IRA
Flag indicates whether or not there is space available for writing to the FIFO1 memory. FFA/IRA s
synchronized to the LOW-to-HIGH transition of CLKA.
FFCIRC | Port C Ful O | Thisis a dual function pin. In the IDT Standard mode, the FFC function is selected. FFC indicates
Input Ready whether or rot the FIFO2 memory is full. In the FWFT mode, the IRC function is selected. IRC
Flag indicates whether or not there is space available for writing to the FIFO2 memory. FFC/RC is

synchronized to the LOW-to-HIGH transition of CLKC.




PIN DESCRIPTIONS (Continued)

Symbol Name 4] Description
FS1/SEN|Flag Offset I | FSYSEN and FS0/SD are dual-purpose inputs used for flag Offset register programming. During Master -
Select 1/ Reset, FS1/SEN and FS0/SD, together with SPM, select the flag offset programming method. Three
Serial Enable, Offset register programming methods are available: automatically load one of three preset values {8, 16, of
64), parallel load from Port A, and serial FSO/SD load.
Flag Offset |
Select O/ When serial load is selected for flag Offset register programming, FS1/SEN is used as an enable
Serial Data synchronous to the LOW-to-HIGH transition of CLKA. When FS1/SEN is LOW, a rising edge on CLKA
load the bit present on FSO/SD into the X and Y registers. The number of bit-writes required to program the
Offset registers is 32 for the 723626, 36 for the 723636, and 40 for the 723646. The first bit write stores
the Y-register {Y1) MSB and the last bit write stores the X-tegister {X2) LSB.
MBA Port A Mailbox I | AHIGH level on MBA chooses a mailbox register for a Port A read or write operation. When the AQ-A35
Select outputs are active, a HIGH level on MBA selects data from the mail2 register for output and a LOW ievel selects
FIFOZ output-register data for output.
MBB Port B Mailbox i | AHIGH level on MBB chooses a mailbox register for a Port B read operation. When the B0-B17 outputs are
Select active, a HIGH level on MBB selects data from the mail1 register for output and a LOW level selects FIFO1
output register data for output.
MBC Port C Mailbox I | A HIGH level on MBC chooses the mail2 register for a Port C write operation. This pin must be HIGH
Select during Masler Reset.
MBF1  [Mail1 Register O | MBFT is set LOW by a LOW-to-HIGH transition of CLKA that writes data to the mail1 register. Writes to the mail1
Flag register are inhibited while MBFT is LOW. MBF is set HIGH by a LOW-to-HIGH transition of CLKB when a
Port B read is selected and MBB is HIGH. MBF is set HIGH following either a Master or Partial Reset of FIFC1.
MBF2  [Mail2 Register O | MBFZ is set LOW by a LOW-to-HIGH transition of CLKC that writes data to the mail2 register. Writes to the mai2
Flag register are inhibited while MBF2 is LOW. MBF2 is set HIGH by a LOW-to-HIGH transition of CLKA when a Port
Aread is selected and MBA is HIGH. MBF2 is set HIGH following either a Master or Partial Reset of FIFO2.
MRS1  [Master Reset I | ALOW onthis pin initializes the FIFO1 read and write pointers to the first location of memory and sets the

Port B output register to all zeroes. A LOW-to-HIGH transition on MRS 1 selects the programming method
{serial or paraltel) and one of three programmable flag default offsets for FIFO1 and FIFO2. i also configures
poits B and C for bus size and endian arangement. Four LOW-to-HIGH transitions of CLKA and four LOW-to-
HIGH transitions of CLKB must occur while MRS 1 is LOW.

MRSZ  |Master Reset I | ALOW on this pin initializes the FIFOZ2 read and write pointers to the first location of memory and sets the Port
An output register to all zeroes, A LOW-to-HIGH transition on MRS2 toggled simultaneously with MRST,
selects the programming method (serial o paraliel} and one of the three flag default offsets for FIFO2, Four LOW-
to-HIGH transitions of CLKA and four LOW-to-HIGH transitions of CLKC must occur while MRS2 is LOW.

PRS1 {Partial Reset 1 1A LOW on this pin initializes the FIFO1 read and write pointers to the first location of memory and sets
the Port B output register to ali zeroes. During Partial Reset, the currently selected bus size, endian
arrangement, programming method (serial or paraliel), and programmable flag settings are all retained.

PRS2  |Partial Reset { | A LOW on this pin initializes the FIFO2 read and write pointers to the first location of memory and sets
the Port A output register to all zeroes. During Partial Reset, the currently selected bus size, endian
arrangement, programming method (serial or parallel), and programmable flag settings are alf retained.

RENB Port B Read Enable] | | RENB must be HIGH 1o enable a LOW-to-HIGH transition of CLKB to read data on Port B.

SIZEB  |PortB ! | SIZEB determines the bus width of Port B. A HIGH on this pin selects byte (9-bit) bus size. A LOW on

Bus Size Select this pin selects word (18-bit) bus size. SIZEB works with SIZEC and BE to select the bus size and endian
arrangement for ports B and C. The level of SIZEB must be static throughout device operation.

SIZEC  |PortC i | SIZEC determines the bus width of Port C. A HIGH on this pin selects byte (9-bif) bus size. A LOW on

Bus Size Select this pin selects word (18-bit) bus size. SIZEC works with SIZEB and BE to selact the bus size and endian
arrangement for ports B and C. The level of SIZEC must be static throughout device operation.
SPM Serial Programming| | | A LOW on this pin selects serial programming of partial flag offsets. A HIGH on this pin selects
Maode paralel programming or default offsets (8, 16, or 64).

WENC  |Port C Write Enable] | | WENC must be HIGH to enable a LOW-to-HIGH transition of CLKC to write data on Port C.

W/RA  |Port A Write/Read | | | A HIGH selects a write operation and a LOW selects a read operation on Port A for a LOW-to-HIGH
Select transition of CLKA. The A0-A35 outputs are in the HIGH impedance state when W/RA is HIGH.




ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR
TEMPERATURE RANGE (Unless otherwise noted}!

Symbol Rating Commercial Unit
Vee Supply Voltage Range 05107 v
Vio Input Voltage Range -0.5t0 Vcc+0.5 v
Vo® Output Voltage Range ~0.510 Vee+0.5 v
K input Clamp Current (Vi < 0 or Vi > V() +20 mA
lok Output Clamp Curent (Vo = < 0 or Vo > Vce) +50 mA
fout Continuous Output Current (Vo = 0 to Vcc) +50 mA
lce Continuous Current Through Vce or GND +400 mA
Ts76 Storage Temperature Range -6510 150 °C

NOTES:

1. Stresses beyond those fisted under "Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only and functional operation of the device athese
or any other conditions beyond those indicated under "recommended operating conditions” is ot implied. Exposure to absolute-maximum-rated conditions for extended periods may affect
device refiability.

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

RECOMMENDED OPERATING

CONDITIONS
Symbeol Parameter Min. | Max. | Unit
vee Supply Voltage 45 55 v
Vi High-Level input Vollage 2 — )
Vit Low-Level Input Voltage — 0.8 v
ioH High-Level Output Current — -4 mA
fot Low-Level Output Current —_ 8 mA
Ta Operating Free-Air Temperature 0 70 oC

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

1DT723626
107723636
IDT723646
Commercial
ctk = 15,20, 30 ns
Symbol Parameter Test Conditions Min. Typ.® Max | Unit
Vod | Output Logic "1" Voltage Vce =45V, lon=-4mA 2.4 — - v
VoL Output Logic "0" Voltage Vcc =45V, loL=8mA - - 0.5 V.
1] Input Leakage Curent (Any input) | Vec = 5.5V, Vi=Vccor0 - —_ +5 pA |
Lo Output Leakage Current vcec =55V, Vo=VccarD — — +5 pA
jcc® | Standby Current Vce =55V, Vi=vcc-0.2Vor0 — - 400 pA
Alcc? | Increase in Power Supply Curent | Vcc = 5.5V,  One Input at 3.4V, | CSA =Vt | A0-A35 - 0 ~ mA
For Each Input at TTL HIGH Other Inputs at Vcc or GND CSA=ViL | AQ-A35 - — 1
CO-C17, Al Other Inputs | — — 1
Cix input Capacitance Vi=0, f=1MHz — 4 — pF
Cout | Output Capacitance Vo=0, f=1MHz - 8 — pF

NOTES:

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

2. For additional Icc information, see Figure 1, Typical Characteristics: Supply Current (lcc) vs. Clock Frequency (fs).
3. Thisis the supply curent when each input is at least one of the specified TTL voltage levels rather than OV or Vec.




DETERMINING ACTIVE CURRENT CONSUMPTION AND POWER DISSIPATION

The lccq current for the graph in Figure 1 was taken while simultaneously reading and writing a FIFO onthe IDT723626/723636/723646 with CLKA,
CLKB and CLKC settofs. Al data inputs and data outputs change state during each clock cycle to consume the highest supply current. Data outputs
were disconnected to normalize the graph to a zero capacitance load. Once the capacitance load per data-output channel andthe number of these device’s
inputs driven by TTL HIGH levels are known, the power dissipation can be calculated with the equation below.

CALCULATING POWER DISSIPATION
With Icc( taken from Figure 1, the maximum power dissipation (P} of these FIFOs may be calculated by:
P1 = Vce x flec(f) + {N x Alce x de)} + Z(CL x Vec? X fo)

N
where:
N = number of inputs driven by TTL levels
Alcc = increase in power supply current for each input at a TTL HIGH level
dc = duty cycle of inputs at a TTL HIGH level of 3.4V
CL = output capacitance load
fo = switching frequency of an output

When no read or writes are occutring on these devices, the power dissipated by a single clock (CLKA, CLKB or CLKC) input running at frequeney fs
is calculated by:

P1=Vcc x fs x 0.184 mA/MHz
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Figure 1. Typical Characteristics: Supply Current (icc) vs. Clock Frequency (is)




TIMING REQUIREMENTS OVER RECOMMENDED RANGES OF SUPPLY VOLTAGE AND

OPERATING FREE-AIR TEMPERATURE
723626L15 723626120 723626130
723636L15 723636120 723636130
723646115 723646120 723646130
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit
fs Clock Frequency, CLKA, CLKB, or CLKC — | 66.7 — 50 -~ 334 | MHz
1CLK Clock Cycle Time, CLKA, CLKB, or CLKC 15 — 20 - 30 — ns
ICLKH Pulse Duration, CLKA, CLKB, or CLKC HIGH 6 — — 10 — ns
(CLKL Pulse Duration, CLKA, CLKB, OR CLKC LOW 6 - - 10 — ns
s Setup Time, A0-A35 before CLKAT and C0-C17 before CLKCT
ENS Setup Time, CSA, W/RA, ENA, and MBA before CLKAT; 45 | — 5 - 6 - ns
RENB and MBB before CLKB T
Setup Time, WENC and MBC before CLKCT - 5 - 6 —
tRSTS Setup Time, MRS1, MRS2, PRS1, or PRS2 LOW before - 6 - 7 — ns
CLKAT or CLKBT®
tFss Setup Time, FSO and FS1 before MRS and MRS2 HIGH 15 ~ 85 - 95 - ns
tBES Setup Time, BE/FWET before MRS T and MRS2 HIGH 15 | — 8.5 — 95 — ns
tSPMS Setup Time, SPM before MHS1 and MRS2 HIGH 75 — 85 - 9.5 — ns
tsps Setup Time, FSO/SD before CLKAT 4 -~ 5 - 6 - ns
ISENS Setup Time, FST/SEN before CLKAT 4 — 5 - 6 — ns
tFws Setup Time, BE/FWFT before CLKAT 0 - 0 - 0 - ns
tDH Hold Time, A0-A35 after CLKAT and C0-C17 after CLKCT
{ENH Hold Time, CSA, W/RA, ENA, and MBA after CLKAT; CSB, 1 - 1 — 1 - ns
RENB, and MBB after CLKBT; WENC and MBC after CLKCT
tRSTH Hold Time, MRS1, MRS2, PRST or PRS2 LOW after 4 - 4 - 5 — ns
CLKAT or CLKBT®
tFSH Hold Time, FS0 and FS1 after MRS and MRS2 HIGH 2 - 3 - 3 - ns
1BEH Hold Time, BE/FWFT after MRS 1 and MRS2 HIGH 2 — 3 — 3 — ns
tSPMH Hold Time, SPM after MRS 1 and MRS2 HIGH 2 — 3 — 3 - ns
tSbH Hold Time, FSO/SD after CLKAT 1 - 1 - 1 - n
1SENH Hold Time, FS1/SEN HIGH after CLKAT 1 — 1 - 1 - ns
1SPH Hold Time, FS1/SEN HIGH after MRST and MRS2 HIGH 2 —~ 3 - 3 - ns
tskew1® | Skew Time, between CLKATand CLKBT for EFB/ORB and FFA/ | 7.5 — 9 — M — ns
IRA; between CLKAT and CLKCT for EFA/ORA and FFC/IRC
tsKEwzes | Skew Time, between CLKAT and CLKBT for AEB and AFA; 12 - 16 - 20 - ns
between CLKAT and CLKC for AEA and AFC
NOTES:

7. 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 iiustrate the timing relationship among CLKA cycle, CLKB cycle, and CLKC cycle.
3. Design simulated, not tested (typical values).




SWITCHING CHARACTERISTICS OVER RECOMMENDED RANGES OF SUPPLY
VOLTAGE AND OPERATING FREE-AIR TEMPERATURE, Q. = 30pF

723626115 723626120 723626130
723636115 723636120 723636130
723646115 723646120 723646130
Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max Unit
ta | Access Time, CLKAT to A0-A35 and CLKBT to BO-B17 3 10 3 12 3 15 ns
twrr | Propagation Delay Time, CLKAT to FFA/IRA and CLKCT 2 8 2 10 2 12 ns
to FFC/IRC
tREF | Propagation Delay Time, CLKAT to EFA/ORA and CLKBT 1 8 1 10 1 12 ns
to EFB/ORB
tpae | Propagation Delay Time, CLKAT to AEA and CLKBT to 1 8 1 10 1 12 ns
AEB
tpAr | Propagation Delay Time, CLKAT to AFA and CLKCT to 1 8 1 10 1 12 ns
AFC
tmF | Propagation Delay Time, CLKAT to MBF1 LOW or MBF2 0 8 0 10 0 12 ns
HIGH, CLKBT 10 MBFT HIGH, and CLKCT to MBF2 LOW
tPMR | Propagation Delay Time, CLKAT to BO-B17®and CLKCT 3 12 3 14 3 15 ns -
to AD-A35%
tMpv | Propagation Delay Time, MBA to A0-A35 valid and MBB 3 10 3 12 3 15 ns
to B0O-B17 valid
trs¢ | Propagation Delay Time, MRS1 or PRS1 LOW to AEB 1 15 1 20 1 30 ns
LOW, AFA HIGH, and MBF1 HIGH and MRS2 or
PRS2 LOW to AEA LOW, AFC HIGH, and MBF2 HIGH
N | Enable Time, CSA or W/RA LOW to AD-A35 Active and 2 10 2 12 2 14 ns
CSB LOW to BO-B17 Active
tois | Disable Time, CSA or W/RA HIGH to AC-A35 at HIGH 1 8 1 10 1 1 ns
impedance and CSB HIGH to B0-B17 at HIGH impedance
NOTES:

1. Writing data to the mail1 register when the B0-B17 outputs are active and MBB is HIGH.
2. Wiiting data to the mailZ register when the A0-A35 outputs are active and MBA is HIGH.
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SIGNAL DESCRIPTION

MASTER RESET (MRS1, MRS2)

After power up, a Master Reset operation must be performed by
providing a2 LOW pulse to MRS 1 and MRS2 simuitaneously. Afterwards,
the FIFO1 memory of the IDT723626/723636/723646 undergoes a com-
plete reset by taking its associated Master Reset (MRS 1) input LOW for
at least four Port A Clock (CLKA) and four Port B Clock (CLKB) LOW-to-
HIGH transitions. The FIFO2 memory undergoes a completereset by taking
its associated Master Reset (MRS2) input LOW for at leas! four Port A
Clock {CLKA) and four Port C Clock (CLKC) LOW-to-HIGH transitions. The
Master Reset inputs can switch asynchronously to the clocks. A Master
Reset initializes the associated read and write pointers lo the first location
of the memory and forces the Fullinput Ready flag (FFA/IRA, FFC/IRC)
LOW, the Empty/Output Ready flag (EFAJORA, EFBIORB) LOW, the
Almost-Empty flag (AEA, AEB) LOW, and the Almost-Full flag (AFA,
AFC} HIGH. A Master Reset also forces the associated Mailbox Flag
{MBF1, MBF2) of the paraflel mailbox register HIGH. After a Master
Reset, the FIFQ's Fullfinput Ready flag is set HIGH after two Write clock
cycles. Then the FIFO is ready to be written to.

A LOW-to-HIGH transition on a FIFO1 Master Reset (MRS1, MRS2)
inputlatches the vaiue of the Big-Endian (BE) input for determining the order
by which bytes are transferred through ports B and C. it also latches the
values of the Flag Select {F S0, FS1) and Serial Programming Mode (SPM)
inputs for choosing the Almost-Full and Almost-Empty offset programming
mode.

A LOW-to-HIGH transition on the FIFO2 Master Reset {MRS2) clears the
flagoffsetregisters of FIFO2 (X2, Y2). A LOW-to-HIGH ransitionon the FIFO2
Master Resetinput (MRS2) latches the value of the Big-Enlian (BE) inputfor
Ports B and C and also latches the values of the Flag Select (FS0, FS1) and
Serial Programming Mode (SPM) inputs for choosing the Almost-Full and
Almost-Empty offset programming method {for details see Table 1, Flag
Programming, and Almost-Empty and Almost-Full Flag Offset Programming
section). The relevant Master Reset timing diagrams can be found in Figure 4
and 5.

Note that MBC must be HIGH during Master Reset (until FFAARA and
FFCARC go HIGH). MBA and MBB are "don't care” inputs' during Master
Reset.

PARTIAL RESET (PR51, PRS2

The FIFO1 memory of these devices undergoes a limited reset by taking
its associated Partial Reset (PRS 1) input LOW for atleast four Port A Clock
(CLKA) and four Port B Clock (CLKB) LOW-to-HIGH transitions. The FIFO2
memory undergoes a limited reset by taking its associated Partial Reset
(PRS2) input LOW for at least four Port A Clock (CLKA) and four Port C
Clock (CLKC) LOW-to-HIGH transitions. The Partial Reset inputs can
switch asynchronously to the clocks. A Partial Reset initializes the intemal
read and write pointers and forces the Fullinput Ready flag (FFA/IRA,
FFCARC) LOW, the Empty/Output Ready flag (EFA/ORA, EFB/ORB)
LOW, the Almost-Empty flag (AEA, AEB) LOW, and the Almost-Full flag
(AFA, AFC) HIGH. A Partial Reset also forces the Mailbox Flag (MBF 1,
MBF?2) of the parallel mailbox register HIGH. After a Partial Reset, the
FIFO's Fullinput Ready flag is set HIGH after two Wite clock cycles.

NOTE:

Whatever flag offsets, programming method (parallel or serial), and
timing mode (FWFT or iDT Standard mode) are currently selected at the
time a Partiat Reset is initiated, those settings will remain unchanged upon
completion of the reset operation. A Partial Reset may be usefulinthe case
where reprogramming a FIFO following a Master Reset would be incofvve-
nient. See Figure 6 and 7 for Partial Reset timing diagrams.

BIG-ENDIAN/FIRST WORD FALL THROUGH (BEFFWFT)

— ENDIAN SELECTION

This is a dual purpose pin. At the time of Master Reset, the BE select
function is active, permitting a choice of Big- or Little-Endian byte arrange-
mentfor data writtento Port C or read from Port B. This selection determines
the order by which bytes (or words) of data are transfesred through those
ports. For the following illustrations, note that both ports B and C are
configured to have a byte {or a word) bus size. ‘

AHIGH onthe BE/FWFT inputwhen the Master Reset (MRS, MRS2)
inputs go from LOW to HIGH will select a Big-Endian arangement. When data
is moving in the direction from Port A to Port B, the most significant byte (word)
of the long word written to Port A will be read from Port B first; the least
significant byte (word) of the long word writien to Post A will be read from Port
Blast. Whendatais movinginthe direction from Port Cto Port A, the byte (word)
written to Port C firstwill be read from Port A as the most significant byte (word)
of the long word; the byte (word) written to Port C last will be read from Port A
as the least significant byte (word) of the long word. ‘

ALOW onthe BE/FWFT input whenthe Master Reset (MRS 1, MRS2)
inputs go from LOW o HIGH will select a Littie-Endian arrangement. When data
is moving inthe direction from Port Ato Port B, the least significant byte (word)
of the fong word written to Port A will be read from Part 8 first; the mast
significant byte (word) of the fong word written to Port A will be read from Port
Blast. Whendatais movinginthe direction from Port Cto Port A, the byte (word)
written to Port C first will be read from Port Aas the least significant byte {word)
of the long word; the byte (word) written to Port C last will be read from Port A
as the most significant byte {word) of the long word. Refer to Figures 2 and 3
for Hlustrations of the BE function. See Figure 4 (FIFO1 Master Reset) and 5
{FIFO2 Master Reset) for Endian Select timing diagrams.

—TIMING MODE SELECTION

After Master Reset, the FWFT select function is available, permitting a
choice between two possible timing modes: IDT Standard mode or First
Word Fall Through (FWFT) mode. Once the Master Reset (MRS,
MRS2) input is HIGH, a HIGH on the BE/FWFT input during the next
LOW-10-HIGH transition of CLKA (for FIFO1) and CLKC (for FIFO2) wil
selectIDT Standard mode. This mode uses the Empty Flag function (EFA,
EFB) to indicate whether or not there are any words present in the FIFO
memory. It uses the Full Flag function (FFA, FFC) to indicate whether or
notthe FIFO memory has any free space for writing. In1DT Standard mode,
every word read from the FIFO, including the {irst, must be requested using
a formal read operation.

Once the Master Reset (MRS 1, MRS2) inputis HIGH, a LOW o the
BE/FWFT input during the next LOW-to-HIGH transition of CLKA (for
FIFO1) and CLKC (for FIFQ2) will select FWFT mode. This mode uses the
Output Ready function (ORA, ORB) to indicate whether or notthere is valid

1. Either a HIGH or LOW can be applied to a "don't care” inpit with no change to the logica! operation of the FIFO. Nevertheless, inputs that are temporarily "don' care” {along with unusad

inputs) must not be left open, rather they must be either HIGH or LOW.



data at the data outputs {A0-A35 or B0-B17). it also uses the Input Ready
function (IRA, IRC) to indicate whether or not the FIFO memory has any free
space for writing. inthe FWF T mode, the first word written to an empty FIFO
goes directly to the data outpults, no read request necessary. Subsequent
words must be accessed by performing a formal read operation. Refer to
Figure 4 (FIFO1 Master Reset} and Figure 5 (FIFO2 Master Reset) for First
Word Fall Through select timing diagrams.

Foliowing Master Reset, the level applied to the BE/FWFT input to
choose the desired timing mode must remain static throughout FIFO
operation.

PROGRAMMING THE ALMOST-EMPTY AND ALMOST-FULL FLAGS

Four registers in these FIFOs are used to hold the offset values for the
Aimost-Empty and Almost-Full flags. The Port B Almost-Empty flag (AEB)
Offsetregisteris labeled X1 and the Port A Almost-Empty flag (AEA) Offset
register is labeled X2. The Port A Almost-Full flag (AFA) Offset register is
labeled Y1 and the Port C Almost-Fult flag (AFC) Offset register is labeled
Y2. The index of each register name corresponds to its FIFO number. The
Offset registers can be loaded with presetvalues during the reset of a FIFO,
programmed in paraliel using the FIFO's Port A data inputs, or programmed
in serial using the Serial Data (SD) input (see Table 1).

SPM, FS0/SD, and FS1/SEN function the same way in both (DT
Standard and FWFT modes.

— PRESET VALUES

Toload a FIFO's Aimost-Empty flag and Almost-Full flag Offset registers
with one of the three preset values listed in Table 1, the Serial Program Mode
(SPM) and atleast one of the flag-select inputs must be HIGH duringthe LOW-
to-HIGH transition of its Master Reset (MRS1 and MRS?2) input. For
example, to load the preset value of 64 into X1 and Y1, SPM, FS0 and FS1
must be HIGH when FIFO1 reset (MRS 1) retums HIGH. Flag Offset registers
associated with FIFO2 are loaded with one of the presetvalues inthe same way
with FIFO2 Master Reset (MRS2) toggled simultaneously with FIFO1 Master
Reset (MRS1). Forrelevant Preset value loading timing diagrams, see Figure
dand 5.

TABLE 1. FLAG PROGRAMMING

—PARALLEL LOAD FROM PORT A

To program the X1, X2, Y1, and Y2 registers from Port A, perform a
Master Reset on both FIF Os simultaneously with SPM HIGH and FS0and
FS1LOW during the LOW-to-HIGH transition of MRS and MRS2. After
this resetis complete, the first four writes to FIFO1 do not store data in RAM
but load the Offset registers in the order Y1, X1, Y2, X2. The Port A data
inputs used by the Offset registers are (A7-A0), (A8-AQ), or (A9-AQ) for the
1DT723626, IDT723636, or 1DT723646, respectively. The highest rum-
bered input is used as the most significant bit of the binary number in each
case. Valid programming values for the registers range from 10 252 for the
1DT723626; 1o 508 for the IDT723636; and 110 1,020 for the IDT723646.
Alter all the Offset registers are programmed from Port A, the Port C Full/
Input Ready flag (FFC/RC) is set HIGH, and both FIFOs begin noimal
operation.

Refer to Figure 8 for a timing diagram-illustration for parallel program-
ming of the flag offset values.

—SERIAL LOAD o

To program the X1, X2, Y1, and Y2 registers serially, initiate a Master
Reset with SPM LOW, FS0/SD LOW and FS1/SEN HIGH during the
LOW-to-HIGH transition of MRS1 and MRS2. After this reset is com-
plete, the X and Y register values are loaded bit-wise through the FS0/SD
input on each LOW-to-HIGH transition of CLKA that the FS1/SEN inputis
LOW. There are 32-, 36-, or 40-bit writes needed to complete the program-
ming for the IDT723626, IDT723636, or IDT723646, respectively. The four
registers arewritten inthe order Y1, X1, Y2 and finally, X2. The first-bit write
stores the most significant bit of the Y1 register and the last-bit write storas
the least significant bit of the X2 register. Each register value car. be
programmed from 1 to 252 (IDT723626), 1 to 508 (IDT723636), or 1 to
1,020 (IDT723646).

When the option to program the Offset registers serially is chosen, the
Port A Full/input Ready (FFA/IRA) flag remains LOW until all register bits
are written, FFA/IRA is set HIGH by the LOW-to-HIGH transition of CLKA
after the last bit is loaded to aliow normal FIFO1 operation. The Port B Full/
input Ready (FFC/IRC) fiag also remains LOW throughout the serial

SPM | FSYSEN | FsusD 1| MR52 X1 AND Y1 REGISTERS® X2 AND Y2 REGISTERS®
H | H H ; X 54 — X
H H H T T 64 64
H H L * X 16 X
H H L ~ 1 16 16
H L H g X 8 X
H L H - 7 8 8
H L L * T Paraltel programming via Port A Parallet programming via Port A
L H L - 1 Serial programming via SD Serial programming via SD
L H H * i Reserved Reserved
L L H i 1 Reserved Reserved
L L L * T Reserved Reserved

NOTES:

1. X1 register holds the offset for AEB; Y1 register holds the offset for AFA,
2. X2 register holds the offset for AEA; Y2 register holds the offset for AFC.



programming process, until all register bits are written. FFCARC is set
HIGH by the LOW-to-HIGH transition of CLKC after the last bit is loaded to
aliow normal FIFO2 operation.

See Figure 9 timing diagram, Seriaf Programming of the Almost-Fult
flag and Almost-Empty Flag Offsel Values after Reset (IDT Standard and
FWFT Modes),

FIFO WRITE/READ OPERATION

The state of the Port Adata {AQ-A35) outputsis controlled by Port A Chip
Select (CSA) and Port A Write/Read Select (W/RA). The A0-A35 outputs
are inthe High-impedance state when either CSA or W/RA is HIGH. The
A0-A35 outputs are active when both CSA and W/RA are LOW.

Data is loaded into FIFO1 from the A0-A35 inputs on a LOW-to-HIGH
transition of CLKA when CSA s LOW, W/RA is HIGH, ENAis HIGH, MBA
is LOW, and FFANIRA'is HIGH. Data is read from FIFO2 to the A0-A35
outputs by a LOW-to-HIGH transition of CLKA when CSA is LOW, W/RA
is LOW, ENAis HIGH, MBA is LOW, and EFAJORA is HIGH (see Table 2).
FIFO reads and writes on Port A are independent of any concurrent Port B
and Port C operation.

The state of the Port B data (B0-B17) outputs is controlled by the Port
B Chip Select (CSB). The B0-B17 outputs are in the high-i urE_nce state
when CSB is HIGH. The B0-B17 outputs are active when CSB is LOW.

Data is read from FIFO1 to the B0-B17 outputs by a LOW-to-HIGH
transition of CLKB when CSB is LOW, RENB is HIGH, MBB is LOW:and
EFBIORB is HIGH (see Table 3). FIFO reads on Port B are mdependent
of any concurrent Port A and Port C operations.

Data is loaded into FIFO2 from the C0-C17 inputs on a LOW-lo-HIGH
transition of CLKC when WENB is HIGH, MBC is LOW, and FFCAIRC is HIGH
(see Table 4). FIFO writes on Port C are independent of any concurrent Port A
and Port B operation.

The setup and hold time constraints for CSA and W/RA withregardto
CLKA as well as CSB with regard to CLKB are only for enabling write and
read operations and are not related to high-impedance control of the data
outputs. If ENA is LOW during a clock cycle, either CSA or W/RA may
change states during the setup and hold time window of the cycle. This is
also true for CSB when RENB is LOW.

When operating the FIFO in FWFT mode and the Output Ready flag is
LOW, the next word written is automatically sent to the FIFO's output
Tegister by the LOW-to-HIGH transition of the port clock that sets the Output
Ready flag HIGH. When the Output Ready flag is HIGH, subsequent data
is clocked to the output registers only when aread is selected using CSA,
W/RA, ENA and MBA at Port A or using CSB, RENB and MBB at Port B.

When operating the FIFOiniDT Standard mode, the firstword will cause
the Empty Flag to change state on the second LOW-to-HIGH transitich of

TABLE 2. PORT A ENABLE FUNCTION TABLE

CSA | wWRA MBA | CLKA DATA A (A0-A35) 1O PORT FUNCTION

H X X X X Input None

L H L X X Input None

L H H L 1 Input FIFO1 write

L H H H T Input Mail1 write

L L L L X Output None

L L H L T Output FIFO2 read

L L L H X Output None

L L H H T Output Maii2 read (set MBF2 HIGH)

TABLE 3. PORT B ENABLE FUNCTION TABLE

CSB RENB MBB CLKB DATA B (B0-B17) OUTPUTS PORT FUNCTION
H X X X Output None
L L L X Output None
L H L 7 Output FIFOT read
L L H X Output None
L H H 1 Output Mail1 read (set MBFT HIGH)
TABLE 4. PORT C ENABLE FUNCTION TABLE
WENC MBC CLKC DATA C (CO-C17) INPUTS PORT FUNCTION
H L 1 Input FIFO2 write
H H 1 Input Mail2 write
L L Input None
L H Input None




the read clock. The data word will not be automatically sent to the output
register. instead, data residing inthe FIFO's memory array is clocked to the
output register only when a read is selected using CSA W/RA ENA and
MBA at Port A or using CSB, RENB and MBB at Port B. Relevant write and
read timing diagrams for Port A can be found in Figure 10 and 15. Relevant
read and write timing diagrams for Port B and Port C, together with Bus-
Matching and Endian Select operations can be found in Figures 11to 14.

SYNCHRONIZED FIFO FLAGS

Each FIFO is synchronized to its port clock through at least two flip-flop
stages. This is done to improve flag signal reliability by reducing the probability
of metastable events when CLKA operates asynchr with respect to
either CLKB or CLKC. EFAJORA, AEA, FFA/IRA, and AFA are synchro-
nized to CLKA. EFB/ORB and AEB are synchronized to CLKB. FFC/ARC
and AFC are synchronized to CLKC. Tables 5 ahd 6 show the relationship of
each port flag to FIFOT and FIFO2.

EMPTY/OUTPUT READY FLAGS (EFA/ORA, EFB/ORB)

These are dual purpose flags. In the FWFT mode, the Oulput Ready
(ORA, ORB} function s selected. When the Output Ready flag is HIGH, new
data is present in the FIFO output register. When the Output Ready flag is
LOW, the previous data word is present in the FIFQ output register and
attempted FIFO reads are ignored.

In the IDT Standard mode, the Empty Flag EFA, EFB) function is
selected. When the Empty Flagis HIGH, datais availableinthe FIFO's RAM
memory for reading to the output register. When the Empty Flag is LOW,
the previous data word is presentin the FIFO output register and attempted
FIFO reads are ignored.

The Empty/Output Ready flag of a FIFO is synchronized to the port clock
thatreads data fromits array. For boththe PVFT and IDT Standard modes. the
FIFOread pointer isincremented each time a new word s clocked toits output
register. The state machinethat cortrols an Qutput Readyflag monitors avarite
pointer and read pointer comparator that indicates when the FIFO memory
status is empty, empty+1, or empty+2.

inFWFT mode, fromthe time a word is writtento a FIFO, itcanbe shifted
tothe FIFO outputregister ina minimum of three cycles of the Output Ready
flag synchronizing clock. Therefore, an Qutput Ready flag is LOW if a word
in memory is the next data to be sent to the FIFG output register and three
cycles of the port clock that reads data from the 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 of the synchronizing
clock occurs, simultaneously forcing the Output Ready flag HIGH and
shifting the word to the FIFO output register.

in IDT Standard mode, from the time a word is written to a FIFQ, the
Empty Flag will indicate the presence of data available for reading i a
minimum of two cycles of the Empty Flag synchronizing clock. Therefore,

TABLE 5. FIFO1 FLAG OPERATION (IDT Standard and FWFT modes)

Synchronized Synchronized
Number of Words in FIFO Memory to CLKB to CLKA
IDT1723626° 1DT723636° IDT7236469 EFEORB | AEB AFA__| FFAIRA
0 0 0 L L H H
Tto X1 1o X1 Tto X1 H L H H
(X1+1) to [256-(Y1+1)] (X141 to [512-(Y1+1)] {X1+7) 10 [1,024-(Y1+1)] H H H H
(256-Y1) to 255 (512-¥1) 10 511 (1.024-Y1) 101,023 H H L H
256 512 1024 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. Datainthe output register does not courtt 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 FIFO memery count.
3. X1 is the almost-empty offset for FIFO1 used by Al AEB. Y1 is the almost-full offset for FIFO1 used by AFA. Both X1 and Y1 are selected during a FIFOT reset of port A programming.
4. The ORB and IRA functions are active during FWFT mode; the EFB and FFA functions are active in IDT Standard mode.

TABLE 6. FIFO2 FLAG OPERATION (IDT Standard and FWFT modes)

Synchronized Synchronized
Number of Words in FIFO Memory®? to CLKA to CLKC
1DT723626% 1DT723636° 1DT7236465 EFAORA AEA AFC FFCARC
0 0 0 L L H H
1to X2 10 X2 1to X2 H L H H
{X2+1) to [256-(Y2+1))] {X2+1)to [512-(Y2+1)] (X2+1) to [1,024-(Y2+1)] H H H H
{256-Y2) 10 255 (512-Y2) to 511 {1.024-Y2) 10 1,023 H H L H
256 512 1,024 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. Datainthe outpt register does not count as a "word in FIFO memory”. Since in FWFT mode, the first word written to an empty FIFO goes unrequestedto the output register {no read operation

necessary), it is not included in the FIFO memory count.
3. X2is the almast-empty offset for FIFO2 used by AEA. Y2 s the almost-full offset for FIFO2 used by AFC. Both X2 and Y2 are selected during a FIFO2 reset or port A prog:ammwg
4. The ORA and IRC functions are active during FWFT mode; the EFA and FFET functions are active in IDT Standard mode.



an Empty Flag is LOW if a word in memory is the next data to be sent tothe
FIFO output register and two cycles of the port Clock that reads data from
the FIFO have not elapsed 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.

A LOW-to-HIGH transition on an Empty/Output Ready flag synchroniz-
ing clock begins the first synchronization cycle of a write if the clock
transition occurs at time tSKEw1 or greater after the write. Otherwise, the
subsequent clock cycle can be the first synchronization cycle (see Figures
16, 17, 18 and 19).

FULUINPUT READY FLAGS (FFAIRA, FFCIIRC)

These are dual purpose flags. in FWFT mode, the Input Ready {IRA and
IRC) function is selected. In IDT Standard mode, the Full Flag (FFA and
FFC) function is selected. For both timing modes, when the Ful/input
Ready flag is HIGH, a memory location is free in the FIFO to receive new
data. No memory locations are free when the Fullinput Ready flag is LOW
and attempted writes to the FIFO are ignored.

The Full/input Ready flag of a FIFO is synchronized to the port clock that
writes data to its array. For both FWFT and IDT Standard modes, eachtime a
wordis writtentoa FIFO, its write pointeris incremented. The statemachinethat
controls a Fulifinput Ready flag monitors a write pointer and read pointer
comparator that indicates when the FIFO memory status is full, full-1; or full-2.
Fromthe time a word is read from a FIFQ, its previous memory location is ready
to be written to in a minimum of two cycles of the Fullinput Ready flag
synchronizing clock. Therefore, an Full/input Ready flagis LOWifless thantwo
cycles of the Fullinput Ready flag synchronizing clock have elapsed since the
nextmemorywrite location has beenread. The second LOW-to-HIGH transition
onthe Fullfinput Ready flag synchronizing clock after the read sets the Full/input
Ready flag HIGH.

A LOW-to-HIGH transition on a Fullinput Ready flag synchronizing
clock begins the first synchronization cycle of a read if the clock transition
occurs at time tSKEw1 or greater after the read. Gtherwise, the subsequent
clock cycle can be the first synchronization cycle {see Figures 20, 21, 22,
and 23).

ALMOST-EMPTY FLAGS (AEA, AEB)

TheAlmost-Emptyflag of a FIFOis synchronizedtothe port clock that reads
data from its array. The state machine that controls an Almost-Empty flag
monitors a write pointer and read pointer comparator that indicates when the
FIFO memory status is almost-empty, almost-empty+1, or almost-empty+2.
The almost-empty state is defined by the contents of register X1 for AEB and
register X2 for AEA. These registers are loaded with preset values during a
FIFQ reset, programmed from Port A, or programmed serially (see Almost-
Emptyflag and Almost-Full flag offset programming section}. An Almost-Empty
flagis LOWwhenits FIFO contains X of less words andis HIGH wheniits FIFO
comtains (X+1) or more words. A data word presentinthe FIFO output register
has been read from memory.

Two LOW-to-HIGH transitions of the Aimost-Empty flag synchronizing
clock are required after a FIFO write for its Almost-Empty flag to reflect the
new level of fill. Therefore, the Almost-Full flag of a FIFO containing (X+1)
or more words remains LOW if two cycles of its synchronizing clock have
not elapsed since the write that filled the memory to the (X+1) level. An
Aimost-Empty flag is set HIGH by the second LOW-to-HIGH transition of its
synchronizing clock after the FIFO write that fills memory to the (X+1} level.
A LOW-to-HIGH transition of an Almost-Empty flag synchronizing clock
begins the first synchronization cycle if it occurs at time tSKEW2 or greater

after the write that fills the FIFO to (X+1) words. Otherwise, the subsegquent
synchronizing clock cycle may be the first synchronization cycle. (See
Figures 24 and 25).

ALMOST-FULL FLAGS (AFA, AFC)

The Almost-Full flag of a FIFO is synchronized to the port clock that
writes data to its array, The state machine that controls an Almost-Full flag
monitors a write pointer and read pointer comparator that indicates when
the FIFO memory status is alimost-full, almost-full-1, or almost-full-2. The
almost-full state is defined by the contents of register Y1 for AFA and
register Y2 for AFC. These registers are loaded with preset values during
a FIFO reset, programmed from Port A, or programmed serially {see
Almost-Empty flag and Almost-Full flag offset programming section). An
Almost-Full flagis LOW when the number of words inits FIFO is greater than
or equal to (256-Y), (512-Y), or (1,024-Y) for the IDT723626, IDT723636,
or IDT723646 respectively. An Almost-Full flag is HIGH when the number
of words in its FIFO is less than or equal to [256-(Y+1)], [512-(Y+1);, or
{1,024-(Y+1)] for the 1DT723626, IDT723636, or IDT723646 respectively.
Note that a data word present in the FIFO output register has been read from
memory.

Two LOW-to-HIGH transitions of the Almost-Full flag synchronizing
clock are required after a FIFO read for its Almost-Full flag toreflect the rew
level of fill. Therefore, the Almost-Full flag of a FIFO containing
{256/51241,024-(Y+1)] or less words remains LOW if two cycles of its
synchronizing clock have not elapsed since the read that reduced the
number of words in memory to [256/512/1,024-(Y+1)]. An Almost-Fuliflag
is set HIGH by the second LOW-to-HIGH transition of its synchronizing
clock after the FIFO read that reduces the number of words in memory to
[256/512/1,024-(Y+1)]. A LOW-to-HIGH transition of an Almost-Full flag
synchronizing clock begins the first synchronization cycle if it occurs atime
ISKEW2 or greater after the read that reduces the number of words in
memory to [256/512/1,024-(Y+1)]. Otherwise, the subsequent synchroniz-
ing clock cycle may be the first synchronization cycle (see Figures 26 and
2.

MAILBOX REGISTERS

Each FIFO has an 18-bit bypass register allowing the passage of
command and controtinformation from Port Ato Port B or from Port C to Port
A without putting it in queue. The Mailbox Select (MBA, MBB and MBC)
inputs choose between a mail register and a FIFO for a port data transfer
operation. The usable width of both the Mail1 and Mail2 registers matches
the selected bus size for ports B and C.

When sending data from Port A to Port B via the Maill Register, the
followingis the case: A LOW-to-HIGH transition on CLKA writes datato the
Mail1 Register when a Port A write is selected by CSA, W/RA, and ENA
with MBA HIGH. If the selected Port B bus size is 18 bits, then the usable
width of the Mail1 Register employs data fines A0-A17. (in this case, A18-
A35 are don't care inputs.) If the selected Port B bus size is 9 bits, thenthe
usable width of the Mail1 Register employs data lines A0-A8. (In this case,
AS-A35 are don't care inputs.)

When sending data from Port C to Port A via the Mail2 Register, the
following is the case: ALOW-w-HIGH transition on CLKC writes data ta the
Maif2 Register when a Port C write is selected by WENC with MBC HIGH.
If the selected Port C bus size is 18 bits, then the usable width of the Mail2
Register employs data lines C0-C17. If the selected Port C bus size is 9 bits,
then the usable width of the Mail2 Register employs data lines C0-C8. {in
this case, C9-C17 are don't care inputs.)



Writing data to a mail register sets its corresponding flag (MBF1 or
MBF2) LOW. Attempted writes to amail register are ignored while the mail
flag is LOW.

When data outputs of a port are active, the data on the bus comes from
the FIFO output register when the port Mailbox select inputis LOW andfrom
the mail register when the port mailbox select input is HIGH.

The Mail1 Register Flag (MBF1) is set HIGH by a LOW-to-HIGH
transition on CLKB when a Port B read is selected by CSB, and RENB with
MBB HIGH. For an 18-bit bus size, 18 bits of mailbox data are placed on BO-
B17. For the 9-bit bus size, 9 bits of mailbox data are placed on B0-B8. (In
this case, B9-B17 are indeterminate.)

The Mail2 Register Flag (MBF2) is set HIGH by a LOW-to-HIGH
transition on CLKA when a Port A read is selected by CSA, W/RA, and
ENA with MBA HIGH. The data in a mail register remains intact after it is
read and changes only when new data is written to the register. For an 18-
bit bus size, 18 bits of mailbox data appear on A18-A35. {(Inthis case, AD-
A17 are indeterminate.) For a 9-bit bus size, 9 bits of maitbox data appear
on A18-A26. (In this case, AG-A17 and A27-A35 are indeterminate.)

The data in a mail register remains intact after it is read and changes
only when new data is written to the register. The Endian Selectfealure has
no effect on mailbox data. .

Note that MBC must be HIGH during Master Reset {until FFA/IRA and
FFC/IRC go HIGH. MBA and MBB are don't care inputs during Master
Reset. For mail registers and mail register flag timing diagrams, see Figure
28 and 29.

BUS SIZING

Pert B may be configured in either an 18-bit word or a 9-bit byte format
for dataread from FIFO1. Port C may be configured in either an 18-bit word
or a 9-bit byte format for data written to FIFO2. The bus size can be selected
independently for Ports B and C. The level applied to the Port B Size Select
(SIZEB) input determines the Port B bus size and the level applied to the
Port C Size Select (SIZEC) input determines the Port C bus size. These
levels should be static throughout FIFO operation. Both bus size selections
are implemented at the completion of Master Reset, by the time the Ful/
Input Ready flag is set HIGH, as shown in Figures 2 and 3.

Two different methods for sequencing data transfer are available for
Ports B and C regardless of whether the bus size selection s byte- or word-
size. They are referred to as Big-Endian {most significant byte firsl) and
Little-Endian (least significant byte first). The level applied to the Big-
Endian Select (BE) input during the LOW-to-HiGH transitionof MRS 1 and

MRS2 selects the endian method that will be active during FIFO operation.
This selection applies to both ports B and C. The endian method is
implemented at the completion of Master Resel, by the time the Fult/laput
Ready flag is set HIGH, as shown in Figures 2 and 3 (see Endian Selection
section).

Ondy 36-bit long word data is written to or read from the two FiFO
memories on these devices, Bus-matching operations are done after data
isread fromthe FIFO1 RAM (Port B) and before data is writtento the FIF (32
RAM (Port C). The Endian Select operations are not available when
transferring data via mailbox registers. Furthermore, both the word- and
byte-size bus selections limit the width of the data bus that can be used for
mail register operations. In this case, only those byte lanes belonging ta 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, when a word-size bus is selected on Port B, then
mailbox data can be transmitted only from AQ-A17 10 BO-B17. When a bite-
size bus is selected on Port B, then mailbox data can be transmitted only
from AQ-AS8 to B0-B8. Similarly, when a word-size bus is selected on Port
€, then mailbox data can be transmitted only from C0-C17 to A18-A35.
When a byte-size bus is selected on Port C, then mailbox data can be
transmitted only from C0-C8 to A18-A26. (See Figures 28 and 29),

BUS-MATCHING FIFO1 READS

Data is read from the FIFO1 RAM in 36-bit long word increments. Since
Port B can have a byte o word size, only the first one or two bytes appear
onthe selected portion of the FIF O1 output register, with the rest of the fang
word stored in auxiiary registers. In this case, subsequent FIFO1 reads
output the rest of the long word to the FIFO1 output register in the order
shown by Figure 2.

When reading data from FIFO1 in byte format, the unused B9-B17
outputs are indeterminate.

BUS-MATCHING FIFO2 WRITES

Data is written to the FIFO2 RAM in 36-bit long word increments. Data
written to FIFO2 with a byte or word bus size stores the initial bytes or werds
in auxiliary registers. The CLKC rising edge that writes the fourth byte o the
second word of long word to FIFO2 also stores the entire long word in the
FIFO2 memory. The bytes are arranged in the manner shown in Figure 3.

When writing data to FIFOZ in byte format, the unused C9-C17 inputs
are don't care inputs.




BYTE ORDER ON PORT A:

BYTE ORDER ON PORT B:
BE | SIZEB
H L
BE | SIZEB
L L
BE| SIZEB
H H
Bt | swee |
L H

(e) BYTE SIZE - LITTLE ENDIAN

Figure 2. Port B Bus Sizing

A35-—AZ A26—A18 A17T-AD A8—AD
A B [+ D
B17—-B9 B8--B0
A B
B17—89 B8—B0
C D
(b) WORD SIZE — BIG ENDIAN
17—B9
C D
B17--B8 B8—B0
A B
(¢) WORD SIZE — LITTLE ENDIAN
B17-—B9 8830
% A
17—B9 B8----B0
B
B17—-B9 B8—B0
7 c
7
B817—B9 B8—B0
% :
(d) BYTE SIZE — BIG ENDIAN
B17—B9 B8-—B0
>
v °
31789 B8-——B0
7. c
]
/1 789
Y e
A
B17--B9 B8--B0O
7. A
g

Write to FIFO1

1st: Read from FIFO1

2nd: Read from FIFO1

1st: Read from FIFO1

2nd: Read from FIFO1

1st: Read from FIFO1

2nd: Read from FIFO1

3rd: Read from FIFO1

4th: Read from FIFO1

1st: Read from FIFO1

2nd: Read from FIFO1

3rd: Read from FIFQO1

4th: Read from FIFO1
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BYTE ORDER ON PORT A:

BYTE ORDER ON PORT C:

BE | SIZEC
H L

BE | SIZEC
L L

BE | SIZEC
H H

BE | SIZEC
L H

A35—A27 A26—A18 A17—A9 AB—AD
A B C D
C17—C9 C8—Co
A B
C17—C9 C8—Co
C D

17—
Cc

C17—C9
A

C17—C

Ci7—C9

v

{d) BYTE SIZE— BIG ENDIAN

C17—C9

v

C17—Lg

%

C17--C9

7

{b) WORD SIZE -— BIG ENDIAN

{c) WORD SIZE — LITTLE ENDIAN

o

Cg—Co
A

C8—C0

0

C8—C0
B

c8—C0
A

{e) BYTE SIZE - LITTLE ENDIAN

Figure 3. Port C Bus Sizing

Read from FIFO2

1st: Write to FIFO2

2nd: Write to FIFO2

1st: Write to FIFO2

2nd: Write to FIFO2

1st: Write to FIFO2

2nd: Write to FIFO2

3rd: Write to FIFO2

4th: White to FIFO2Z

1st: Write to FIFO2

2nd: Write to FIFO2

3rd: Write to FIFO2

4th: Write to FIFO2
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1 2N N N A

CLKA
CLKB NWM”
tRSTS ~, %7 tRSTH
tBES 7~ {BEH tews
BEFWFT ﬁw FWET
{SPMS wcr 1SPMH
SPW W XXX KIS
tFSS T oy 1FSH
FS1.FS0 KIS 95002620209 20702070-0- 6202
- tWFF — F*-twrE _
FRAIRA - NN NNINNNNNNNNNN . J‘
- tREFS
FHoRE SRS SIS IS SIS SNSINS
A—msp—j(
. S
[+ tRSF 1
NN NN 74
- tRSF —af ,
BT S Y R
NOTES:

1. PRST and MBC must be HIGH during Master Reset until the rising edge of FFA/IRA goes HIGH.
2. If BEFFWFT is HIGH, then EFB/ORB will go LOW one CLKB cycle earlier than in this case where BE/FWFT is LOW.

Figure 4. FIFO1 Master Reset and Loading X1 and Y1 with a Preset Value of Eight (IDT Standard and FWET Modes)

1 T N N N S

CLKC
CLKA /———\_7 W M
tRSTS ~ 2 tRSTH
VRS2 K A
1BES Tor | i 1BEH 1FWS —
e Ve v os e FET
1SPMS T s tSPMH
5PN 3 XXX XX
tFss 1= o tFSH
FS1,FS0 ‘ 51 KRR KK KKK KKKR,
j— {WFF - tWEFF
FFCARC NN NN OSONUONNNNSNN j‘
2)

<—tner:-\:|&
OSUONONONNNNNNNNNNN

- {RSF
AEA  DOONNONNNNNY
= tRSF -]
AFC NNONOIONNNNNNFE
| tRSF =
MBFZ  ANNNNNNNNNWF 3271 0w 05
NOTES:

1. PRS2 and MBC must be HIGH during Master Reset until the rising edge of FEC/IRC goes HIGH.
2. HBEFWFT is HIGH, then EFAJORA will go LOW one CLKA cycle earlier than in this case where BE/FWFT is LOW.
Mg§1

3. MRSZ must toggle simultaneously with

Figure 5. FIFO2 Master Reset and Loading X2 and Y2 with a Preset Vake of Eight (DT Standard and FWFT Modes)



- tWFF oy W
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-
- {REF ™
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[ tRSF

AEE NOONNNNNANNND
- tRSF

AFA. NONONNNSNNNNGF

- tRSF

MBFT NONSONNNSNSNNNOF
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NOTES:
1. MRS1 must be HIGH during Partial Reset.
2. If BEIFWFT is HIGH, then EFB/ORB will go LOW one CLKB cycle eatier than in this case where BE/FWFT is LOW.

Figure 6. FIFO1 Partial Reset (IDT Standard and FWFT Modes)

CLKC K N S S A
CLKA IV N = I N

tRSTS 23 tRSTH
PRS2 e

FFCARC SNONONSNONNNNNANNNANNN 7L
tReF@

EFAVORA. NNN\N\ \\\\\\\\\\\\\\\;L

(- tRSF
AER —_—
<-{RsF
AFC  NONOONSONRUONS OO

- tRSF -

MBF1 5)>5>>>>59F 3271 drw 08

NOTES:
1. MAS2 must be HIGH during Partial Reset.
2.  BEAFWFT is HIGH, then EFAJORA will go LOW one CLKA cycle earlier than in this case where BE/FWFT is LOW.

Figure 7, FIFO2 Partial Reset (iDT Standard and FWFT Modes)



CLKA —/4—_\ s N\

A N K S ¥
MBS,
MRSZ oA~
tFeS N 7 tFSH
SPM 7, AAUONNNONUSOSEROSUSOSIOSONEAESON AN ISINSON NSNS S SSOSNS OSSNSO
tFSS N | o trsH
FS1FS0. SA00 OZ0202020202026:6.67020 4
o7 twrr
FEFA/IRA ;L
tENS — |~ tENH Ctsxsw#”
e ZZ77777777777777 TR KKK R X S SSSS
AO-A35 O O
First Word to FIFO1
CLKC \_/W1 2
FF
FFCARC e
NOTES:

1. tskew is the minimum time between the

ri%g‘ edge of CLKC is less than tskewn, then
2. CSA

= LOW, WRA = HIGH, MBA = LOW. It is not necessary lo program Offset register on consecutive clock cycles.
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ris;ingl CLKA edge and a rising CLKC edge for FFCARC to ransition HIGH in the next cycle. i the time between the rising edge of CLKA and
FCARC may transition HIGH one CLKC cycte fater than shown.

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

R N e NI N e VI e N o N
MRS, % f
tFSs < tFSH "
E NN Y ‘;l‘///////////’/////////////g///'///////’ L
2 WFF
FFAIRA { < tskewl’) —» ;“
tFSS T 1SENS ~ | tsenH tsens —~ | ~—tsenn
eSS 77775 N R T T X 777777
1SDS— t80H 308 T Ll 47 tSDH ‘
FSO/SDR) A XKLL KX XXX XX AKX
AFA Offset AEA Offset
(Y1) MSB (X2) LSB
e TN N T NS N N
ST
FFCARC { ;V '
NOTES:

1. tskEw? is the minimum time between the rising CLKA edge and a rising CLKC edge for FECHRC to transition HIGH in the next cycle. If the time between the rising edge of CLKA and

fising edge of CLKC is less than tskewn, then FFGARC may ransition HIGH one CLKC cycle later thanshown.
2. itis not necessary to program Offset register bits on consecutive clock cycles. FIFO write attempts are ignored until FFAIRA, FECARC is set HIGH,
3. Programmable offsets are written serially to the SO input in the order AF A offset (Y1), AEB offset {X1), AFC offset (¥2), and AEA offset (X2).

Figure 9, Serial Programming of the Almost-Full Flag and Almost-Empty Flag Offset Values after Reset DT Standard and FWFT Modes)




tCLK -
CLKA 7 . N ¥ N4
FFAIRA HIGH JU—
CsA [T oo, —
[= tENS &7 tENH
WRA 77777722 N ANOONNNNNY
NS ~— 1ENH
MBA \\\\\\\\\\\{:. AN YOI IIITS,
- teng - 1ENH = tengres] ENH tENg o] ENH
NN 7000 .0.0.0.0.0: GBS+ o050 mm W 7rr.s0s.
DS o Patio 2]
AC-A35 XX XXX KD KX XX A XX L AR XX XX No Operation X XK X X X XX
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NOTE:
7. Written to FIFO1.

Figure 10. Port A Write Cycle Timing for FIFO1 (DT Standard and FWFT Modes)

CLKC __/_——_\_—_7/————\—7(__\—__
FFCARC  HIGH tENS-»lesy ENH j-tEnS->te— {ENH
MBc [ LA AAXX XX X0 AAOONINNNNNNNNGY
Mghﬁ_,&tENH feENS ey ENH
WENC LLLLLLL L LA IR
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DATA SIZE TABLE FOR WORD WRITES TO FIFO2
SIZE MODE® WRITE DATAWRITTEN DATA READ FROM FIFO2
NO. T0 FIFO2
SIZEC BE C17-Co C3-C0 A35-A27 A26-A18 A17-A8 AS-AQ
L H 1 A B A B C D
2 c D
L L 1 c D A B C D
2 A B

" NOTE:
1. BE is selected at Master Reset; SIZEB and SIZEC must be static throughout device operation.

Figure 11. Port C Word Write Cycle Timing for FIFO2 (iDT Standard and FWFT Modes)




1ENS 7o 2 TENH NS o~ L o tENH
wWene /7777 7777F | KXXXY XXX AR ROMNNNNY
co-c8 XXX XK KOO XK RHIXXXK XXX XXX
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DATA SIZE TABLE FOR BYTE WRITES TO FIFO2
SIZE MODE® WRITE DATA WRITTEN DATA READ FROM FIFO2
NO. TO FiFO2
SIZEC BE _ C8-Co A35-A27 A26-A18 A17-A9 AB-A0
1 A
2 B
H H 3 ¢ A B c D
4 D
1 )]
2 C
H L 3 B A B C D
4 A
NOTE:
1. BE Is selected at Master Reset; SIZEB and SIZEC must be static throughout device operation.
Figure 12. Port C Byte Write Cycle Timing for FIFO2 (IDT Standard and FWFT Modes)
CLKB _/—\_75———\___7!——\_/—_\__
EFB/ORB  HIGH
o TN ) AR
cs8 . s
MBB K
—
tENS F__,_,_q tENH
RENB LA L LAL LF AR NOUODMSNNNN X7
BO-B17 — A - ° ;I( O Do by ™
n N > "
(Standard Mode) Provious Data Fﬁd_i fead 2 / -
OR = la— tMDV b A o IDIS
—
(FWQFO’SOZ) Read 1 Read 2 J( Read 3 ) -
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DATA SIZE TABLE FOR WORD READS FROM FIFO1
SIZE MODE® DATA WRITTEN TO FIFO1 READ DATA READ FROM FIFO1
NO.
SIZEB BE A35-A27 A26-A18 A17-A9 A8-A0 B17-B9 B8-BO
H H A B C D 1 A B
2 C D
H L A B c D 1 C D
2 A B

NOTE:

1. BE is selected at Master Reset; SIZEB and SIZEC must be static throughout device operation.

Figure 13, Port B Word Read Cycle Timing for FIFO1 (DT Standard and FWFT Modes)
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EFB/ORB  HIGH
B *® Y

MBB N

rene 277 7X77F | RXXY | R TR TSN AT77777

e — ta —1a 1w g g OO .rjtm;
Stanca et Previous Data )X Read 1 ;L Read 2 ;]< Read 3 Read 4 -
OR - tEN A j( tA b ta b~ ey 1DIS
W Read 1 Read 2 J( Read 3 ;( Read 4 J( Read5
) . 3271 drw 5
NOTE:
1. Unused bytes B9-B17 are indeterminate for byte-size reads.
DATA SIZE TABLE FOR BYTE READS FROM FIFO1
SIZE MODE® DATA WRITTEN TO FIFO1 READ DATA READ FROM FIFO1
SIZEB BE A35-A27 A26-A18 A171-A9 A8-A0 NO, B8-B0
1 A
2 B
H H A B C D 3 C
4 D
1 D
2 C
H L A B C D 3 B
4 A

NOTE:
1. BE is selected at Master Reset; SIZEB must be static throughout device operation.

Figure 14. Port B Byte Read Cycle Timing for FIFO1 (DT Standard and FWFT Modes)
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NOTE:

1. Read From FIFO2.
Figure 15. Port A Read Cycle Timing for FIFO2 (IDT Standard and FWFT Modes)
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MBB LOW

NN NN N

tENS T <o {ENH
4

RENB LSS AT A

Bo-B17 X XXX X X XX X Read 1 Read 2
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NOTES:

1. tskewt is the minimum time between a rising CLKA edge and a rising CLKB edge for ORB to transition HIGH and to clock the next word tothe FIFO1 output register in three CLKB cycles.
If the time between the rising CLKA edge and rising CLKB edge is less than tskewn, then the transition of ORB HIGH and load of the first word to the output register may occur one CLKB
cycle later than shown.

2. i Port B size is word or byte, ORB is set LOW by the last word or byte read from FIFO1, respectively {the word-size case is shown).

Figure 16. ORB Flag Timing and First Data Word Fall Through when FIFO1 is Empty (FWFT Mode)
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{CLKH**+1CLKL
clka /7 N_A N
CSA LOW
WHA HIGH tens T Ll o tENH
MBA  SSSNNk 7“//////////////////////////////////
tENS =~ | ~1ENH
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A0-A35 X XX XD (XXX AX IOZOIOIOZOIOZOIOIOIOIOIQZOIQ‘IOZQZOIOIOIOIOZOIOZOZOZO
'tSKEW1(’ {CLK tCLKtCLKL"'
CLKB 1 o N N N
~ 1 tREF - {tREF
EFB  FIFO1 Empty ;L BL
CSB Low
MBB  LOW
tENS <=5 [ENH
REN8 /S H AAONNNINNNNNN
[ 1A
BO-B17 XX X X X XX XX I K XXX KX XK KA X XA Read 1 Read 2

NOTES:

1. tskew is the minimum time between a rising CLKA

CLKB edge is less than tskew, then the transition of EFB HIGH may occur one CLKB cycle later than shown.
2. If Port B size is word or byte, ERB is set LOW by the last word or byte read from FIFO1, respectively (the word-size case is shown).
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e and a rising CLKB edge for EFB to transition HIGH in the next CLKB cycle. If the time between the rising CLKA edge and ?issng

Figure 17. EFB Flag Timing and First Data Read Fall Through when FIFO1 is Empty (DT Standard Mode)
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1. Iskewt is the minimum time between a rising CLKC edge and a rising CLKA edge for ORA to transition HIGH and to clock the next word to the FIFO2 output register in three CLKA cyzles.
if the time between the CLKC edge and the rising CLKA edge is less than tskewr, then the transition of ORA HIGH and load of the first word 1o the outpuit register may occur one CLKA
cycle later than shown.

2. ¥ Port C size is word or byte, tsxewn is referenced to the rising CLKC edge that writes the last word or byte write of the fong word, respectively.

Figure 18. ORA Flag Timing and First Data Word Fall through when FIFOZ is Empty (FWFT Mode)
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1. tsxew is the minimum time between a rising CLKC edge and a rising CLKA edge for EF A 1o transition HIGH in the next CLKA cycle. if the time between the rising CLKC edge and rising
CLKA edge is less than Iskewr, then the transition of EFA HIGH may occur one CLKA cycle later than shown.

2. if Part C size is word or byte, tskews is referenced to the rising CLKC edge that writes the last word of byte of the long word, respectively.

Figure 19. EFA Flag Timing and First Data Read when FIFO2 is Empty (DT Standard Mode)
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1. tskew is the minimum time between a rising CLKB edge and a rising CLKA edge for IRA to transition HIGH in the next CLKA cycle. If the time between the rising CLKB edge and #ising
CLKA edge is less than tskewt, then IRA may transition HIGH one CLKA cycle later than shown.
2. If Port B size is word or byte, tskews is referenced to the rising CLKB edge that reads the last word or byte write of the long word, respectively {the word-size case is shown).

Figure 20, IRA Flag Timing and First Available Write when FIFO1 is Full FWFT Mode)
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NOTES:

1. tskewt is the minimum time between a rising CLKB edge and a rising CLKA edge for FFA to transition HIGH in the next CLKA cycle. ¥ the time between the rising CLKB edge and rising
CLKA edge is less than tskews, then FEA may transition HIGH one CLKA cycle later than shown,
2. If Port B size is word of byte, tskew is referenced from the rising CLKB edge that reads the last word or byte of the long word, respectively {the word-size case is shown).

Figure 21, FFA Flag Timing and First Available Write when FIFO1 is Full (DT Standard Mode)
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NOTES:

1. tskewt is the minimum time between a rising CLKC edge and a rising CLKC edge for IRC to transition HIGH in the next CLKC cycle. !f the time between the rising CLKA edge and rising
CLKC edge is less than tskewn, then IRC may transition HIGH one CLKC cycle Jater than shown.

2. K Port € size is word or byte, IRC is set LOW by the last word or byte write of the long word, respectively (the word-size case is shown).

Figure 22. IRC Flag Timing and First Available Write when FIFOZ is Full (FWFT Mode)
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NOTES:

1. tsgewt is the minimum time between a rising CLKA edge and a rising CLKC edge for FFC to transition HIGH in the next CLKC cycle. i the time between the rising CLKA edge and s1sing
CLKC edge is less than tskews, then FFC may transition HIGH one CLKC cycle later than shown.
2. # Pori C size is word or byte, FFC is set LOW by the last word or byte write of the long word, respectively (the word-size case is shown).

Figure 23. FEC Flag Timing and First Available Write when FIFO2 is Full DT Standard Mode)
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NOTES:

1. tskewz is the minimum time between a rising CLKA edge and a rising CLKB edge for AEB 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 AEB may transition HIGH one CLKB cycle later than shown.

2. FIFO1 Write (CSA = LOW, W/RA = LOW, MBA = LOW), FIFO1 read (CSB = LOW, MBB < LOW). Data in the FIFOT output register has been read from the FIFO.

3. i Port B size is word of byte, AEB is set LOW by the ast word or byte read from FIFO1, respectively.

Figure 24. Timing for AEB when FIFO1 is Almost-Empty (DT Standard and FWFT Modes)
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1. tskew? is the minimum time between a tising CLKC edge and a rising CLKA edge for AEA to Iransition HIGH in the next CLKA cycle. If the time between the rising CLKC edge and rising
CLKA edge is less than tskewz, then AEA may transition HIGH one CLKA cycle later than shown,

2. FIFO2 Write (MBC = LOW), FIFO2 read (CSA = LOW, WRA = LOW, MBA = LOW). Data in the FIFO2 owtput register has been read from the FIFO,

3. fPont C size is word o byte, iskewz is referenced to the rising CLKC edge that writes the last word or byte of the long word, respectively.

Figure 25. Timing for AEA when FIFO2 is Almost-Empty (DT Standard and FWFT Modes)
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NOTES:

1. tskewe is the minimum time between a rising CLKA edge and a rising CLKB edge for AFA totransition HIGH in the next CLKA cycle. If the time between the rising CLKA edge and rising
CLKB edge is less than tskewz, then AFA may transition HIGH one CLK(%%de fater than shown.

2. FIFO1 Write (CSA = LOW, WIRA = HIGH, MBA = LOW), FIFO1 read ( =LOW, MBB = LOW). Data in the FIFO1 output register has been read from the FIFO.

3. D = Maximum FIFO Depth = 256 for the IDT723626, 512 for the IDT723636, 1,024 for the 1DT723646.

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.

3271 aw 37

Figure 26. Timing for AFA when FIFO1 is Almost-Full (DT Standard and FWFT Modes)
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NOTES:

1. tsKEW? is the minimum time between a rising CLKC edge and a rising CLKA edge for AFC to transition HIGH in the next CLKC cycle. if the time between the rising CLKC edge and fising
CLKA edge is less than tskewz, then may transition HIGH one CLKC cycle later than shown.

2. FIFO2 write {MBC = LOW), FIFOZ read (CSA = LOW, W/RA = LOW, MBA'= LOW). Data in the FIFO2 output register has been read from the FIFO.

3. D = Maximum FIFO Depth = 256 for the IDT723626, 512 for the IDT723636, 1,024 for the 1DT723646,

4. Port C size is word or byte, AFC is set LOW by the last word o byte write of the fong word, respectively.
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Figure 27. Timing for AFC when FIFOZ is Almost-Full (DT Standard and FWFT Modes)
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1. if Port Bis configured for word size, data can be writtento the Mail1 register using AO-A17 (A18-A35 are don't care inputs). in this first case B0-B17 will have vaiid data. If Port Bis configerad
for byte size, data can be written to the Maill Register using A0-A8 {A9-A35 are don't care inputs). In this second case, BO-B8 will have valid data (B9-B17 will be indeterminate)

Figure 28. Timing for Mail1 Register and MBET Flag (DT Standard and FWFT Modes)
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NOTE:

1. I Port C is configured for word size, data can be written to the Mail2 register using CO-C17, Inthis first case, A18-A35 will have valid data (AO-A17 will be indeterminate). If Port C is configured
for byte size, data can be written to the Mail2 register using C0-C8 (C9-C17 are don't care inputs). In this second case, A18-A26 will have valid data (A0-A17 and A27-A35 will be
indeterminate).

Figure 29. Timing for Mail2 Register and MBF2 Fiag GDT Standard and FWFT Modes)
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NOTE:
1. Includes probe and jig capacitance.

Figure 30. Load Circuit and Voltage Waveforms



ORDERING INFORMATION

IDT  _XXXXXX X =~ _ XX XX X
Device Type Power Speed Package Process/
Temperature
Range
L BLANK  Commercial (0°C to +70°C)
| PF Thin Quad Flat Pack (TQFP, PK128-1)
15 . .
g cmmesmony SRS
= L Low Power
723626 256 x 36 x 2 Triple Bus SyncFIFQ with Bus-
Matching
723636 512 x 36 x 2 Triple Bus SyncFIFO with Bus-
Matching
723646 1,024 x 36 x 2 Triple Bus SyncFIFO with
Bus-Matching
3271 drw 32
NOTE:

1. Industnal temperature range is available by special order.

2975 Stender Way 800-345-7015
'DT Santa Clara, CA 95054 fax: 408-492-8674

www.idt.com

The IDT logo is a registered trademark and SyncFIFO is a trademark of Integrated Device Technology, Inc.



