CMOS TRIPLE BUS SyncFIFO ™

WITH BUS-MATCHING IDT723626
256 x 36 x 2, 512 x 36 X 2 IDT723636
© 1,024 x 36 X 2 IDT723646
FEATURES: « Serial or parallel programming of partial flags
. Memory storage capacity: « Big- or Little-Endian format for word and byte bus sizes
IDT723626 — 256 X 36 X 2 - Master Reset clears data and configures FIFO, Partial Reset
IDT723636 — 512 X 36 X 2 clears data but retains configuration settings
IDT723646 — 1024 x 36 X 2 « Mailbox bypass registers for each FIFO

« Free-running CLKA, CLKB and CLKC may be asynchronous or

« Clock frequencies up to 83 MHz (8ns access time) “=T ) _ o >
coincident (simultaneous reading and writing of data on a single

« Two independent FIFOs buffer data between one bidirectional

36-bit port and two unidirectional 18-bit ports (Port C receives clock edge is permitted) o
and Port B transmits) « Auto power down minimizes power dissipation

« 18-hit (word) and 9-bit (byte) bus sizing of 18 bits (word) on ‘ Avai'at?'e in a space-saving 128-pin Thin Qljad !:Iatpaf:k (TQFP)
PortsB.and C « Industrial temperature range (-40°C to +85°C) is available

« Select IDT Standard timing (using EFA, EFB, FFA, and FFC flag
functions) or First Word Fall Through Timing (using ORA, ORB, DESCRIPTION:

IRA, and IRC flag functions) The IDT723626/723636/723646 is a monolithic, high-speed, low-
« Programmable Almost-Empty and Almost-Full flags; each has power, CMOS Triple Bus synchronous (clocked) FIFO memory which
three default offsets (8, 16 and 64) supports clock frequencies upto 83 MHz and hasread access times asfastas
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IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™

WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2

DESCRIPTION (CONTINUED)

8ns. Twoindependent 256/512/1,024 x 36 dual-port SRAM FIFOs on board
each chip buffer data between a bidirectional 36-bit bus (Port A) and two
unidirectional 18-hitbuses (Port B transmits data, Port Creceives data.) FIFO
data can be read out of Port B and written into Port C using either 18-bit or 9-
bitformats with a choice of Big- or Little-Endian configurations.

PIN CONFIGURATION

COMMERCIAL TEMPERATURE RANGE

These devices are a synchronous (clocked) FIFO, meaning each port
employsasynchronous interface. All data transfers through a portare gated
tothe LOW-to-HIGH transition of a port clock by enable signals. The clocks for
each port are independent of one another and can be asynchronous or
coincident. The enables for each port are arranged to provide a simple
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IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™

WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2

COMMERCIAL TEMPERATURE RANGE

bidirectionalinterface between microprocessors and/or buses with synchro-
nous control.

Communicationbetween each portmay bypass the FIFOs viatwo mailbox
registers. The mailbox registers'width matches the selected bus width of ports

B and C. Each mailbox register has a flag (MBF 1 and MBF2) to signal when
new mail has been stored.

Twokinds of resetare available onthese FIFOs: Master Resetand Partial
Reset. Master Resetinitializes the read and write pointers to the firstlocation
ofthe memory array and selects serial flag programming, parallel flag program-
ming, or one ofthree possible defaultflag offsetsettings, 8, 16 or 64. Each FIFO
hasits own, independent Master Reset pin, MRS1 and MRS2.

Partial Resetalso setsthe read and write pointers to thefirstlocation ofthe
memory. Unlike Master Reset, any settings existing priorto 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,
PRS1 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. Aread operation is required to access that word (along with all other
words residing in memory). In the 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 aformal read request). The state ofthe BE/FWFT pin
during Master Reset determines the mode inuse.

Each FIFO has a combined Empty/Output Ready Flag (EFA/ORA and
EFB/ORB) and a combined Full/Input 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
fullornot. 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 whetherthe FIFO has data available for reading or not. It marks the
presence of valid data on the outputs.

Each FIFO hasaprogrammable Almost-Empty flag (AEAand AEB) and
aprogrammable Almost-Full flag (AFAand AFC). AEA and AEB indicate when
aselected number ofwords remainin the FIFO memory. AFAand AFC indicate
when the FIFO contains more than a selected number of words.

FFA/IRA,FFC/IRC, AFAand AFC are two-stage synchronized tothe Port
Clockthatwrites dataintoitsarray. EFAJORA, EFB/ORB, AEA, and AEB are
two-stage synchronized to the Port Clock that reads data from its array.
Programmable offsetsfor AEA, AEB, AFA, AFC are loaded in parallel using Port
Aorinserial viathe SDinput. The Serial Programming Mode pin (SPM) makes
this selection. Three defaultoffsetsettings are also provided. The AEAand AEB
threshold canbe setat8, 16 or 64 locations from the empty boundary and the
AFAand AFCthreshold canbe setat8, 16 or 64 locations fromthe full boundary.
Allthese choices are made using the FSOand FS1inputs during Master Reset.

Two or more FIFOs may be used in parallel to create wider data paths.
Suchawidth expansionrequires noadditional, external components. Further-
more, two IDT723626/723636/723646 FIFOs can be combined with unidirec-
tional FIFOs capable of First Word Fall Throughtiming (i.e. the SuperSync FIFO
family) toformadepth expansion.

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. Initiating any operation (by activating control
inputs) willimmediately take the device out of the power down state.

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




IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™

WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2

COMMERCIAL TEMPERATURE RANGE

PIN DESCRIPTIONS
Symbol Name 110 Description
A0-A35 Port AData I/O | 36-bitbidirectional data port for side A.
AEA PortAAlmost-Empty | O [ Programmable Almost-Empty flag synchronized to CLKA. Itis LOW whenthe number of words in FIFO2is
Flag lessthan orequal tothe value inthe Almost-Empty A Offset register, X2.
AEB PortBAlmost-Empty | O [ Programmable Almost-Empty flag synchronized to CLKB. Itis LOW whenthe number of words in FIFO1is
Flag lessthan orequal tothe value inthe Almost-Empty B Offset register, X1.
AFA PortA Almost-Full O [ Programmable Almost-Full flag synchronized to CLKA. Itis LOWwhen the number of empty locationsin
Flag FIFOlislessthan or equalto the value in the Aimost-Full A Offset register, Y1.
AFC Port C Almost-Full O | Programmable Almost-Full flag synchronizedto CLKC. Itis LOWwhen the number of empty locationsin
Flag FIFO2is less than or equal to the value in the Almost-Full C Offset register, Y2.
B0-B17 PortB Data O | 18-hitoutputdata portfor side B.
BE/FWFT | Big-Endian/ || Thisis a dual purpose pin. During Master Reset, a HIGH on BE will select Big-Endian operation. In this
FirstWord case, depending on the bus size, the most significant byte or word on Port Ais read from Port B first (A-to-B
Fall Through data flow) oris written to Port C first (C-to-A data flow). ALOW on BE will select Little-Endian operation.
Select In this case, the least significant byte or word on Port A is read from Port B first (A-to-B data flow) or is
written to Port Cfirst (C-to-A data flow).
After Master Reset, this pin selects the timing mode. A HIGH on FWFT selects IDT Standard mode, aLOW
selects First Word Fall Through mode. Once the timing mode has been selected, the level on FWFT must
be static throughout device operation.

Co0-C17 Port C Data | [ 18-bitinput data port for side C.

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

CLKB PortB Clock I | CLKBisa continuous clock that synchronizes all data transfers through Port B and can be asynchronous or
coincidentto CLKA. EFB/ORB and AEB are synchronized to the LOW-to-HIGH transition of CLKB.

CLKC Port C Clock | [ CLKCisa 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 PortAChipSelect | | [ CSAmusthe LOW toenable to LOW-to-HIGH transition of CLKA to read or write on Port A. The A0-A35
outputs are inthe high-impedance state when CSAisHIGH.

CSB Port B Chip Select | | CSB mustbe LOW to enable a LOW-to-HIGH transition of CLKB toread data on Port B. The BO-B17
outputs are inthe high-impedance state when CSB is HIGH.

EFA/ORA | PortAEmpty/ O | Thisisadualfunction pin. Inthe IDT Standard mode, the EFA function is selected. EFA indicates whether

Output Ready Flag or notthe FIFO2 memory is empty. Inthe FWFT mode, the ORA function is selected. ORA indicates the
presence of valid data on the A0-A35 outputs, available for reading. EFA/ORA is synchronized to the
LOW-to-HIGH transition of CLKA.
EFB/ORB | PortBEmpty/ O | Thisisadualfunction pin. Inthe IDT Standard mode, the EFB function is selected. EFB indicates whether
Output Ready Flag ornotthe FIFO1 memoryis empty. Inthe FWFT mode, the ORB function is selected. ORBindicates the
presence of valid data on the B0-B17 outputs, available for reading. EFB/ORB is synchronized to the
LOW-to-HIGH transition of CLKB.
ENA Port AEnable I | ENAmustbe HIGH to enable a LOW-to-HIGH transition of CLKA to read or write data on Port A.
FFAIRA | Port AFull/ O | Thisisadualfunction pin. Inthe IDT Standard mode, the FFA function is selected. FFA indicates whether
Input Ready Flag or notthe FIFO1 memory is full. Inthe FWFT mode, the IRA functionis selected. IRA
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.

FFC/IRC | PortCFull O | Thisisadual function pin. Inthe IDT Standard mode, the FFC functionis selected. FFC indicates whether

Input Ready Flag or not the FIFO2 memory is full. Inthe FWFT mode, the IRC function is selected. IRC indicates whether or
not there is space available for writing to the FIFO2 memory. FFC/IRC is synchronized to the
LOW-to-HIGH transition of CLKC.




IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™

WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2

COMMERCIAL TEMPERATURE RANGE

PINDESCRIPTIONS (CONTINUED)

Symbol Name 110 Description
FS1/SEN |FlagOffset I FSl/@ and FSO/SD are dual-purpose inputs used for flag Offset register programming. During Master Reset,
Select1/ FS1/SEN and FS0/SD, together with SPM, select the flag offset programming method. Three Offset register
Serial Enable, programming methods are available: automatically load one of three preset values (8, 16, or 64), parallel load
from Port A, and serial FSO/SD load.
Flag Offset I .
Select0/ When serial loadis selected for flag Offset register programming, FS1/SENis used as an enable synchronous to
Serial Data the LOW-to-HIGH transition of CLKA. When FS1/SENis LOW, a rising edge on CLKA load the bit presenton
FSO/SDintothe Xand Y registers. The number of bit writes required to program the Offset registersis 32 for the
IDT723626, 36 for the IDT723636, and 40 for the IDT723646. The first bit write stores the Y-register (Y1) MSB
and the last bit write stores the X-register (X2) LSB.

MBA Port A Mailbox | | AHIGH level on MBA chooses a mailbox register for a Port A read or write operation. When the A0-A35 outputs

Select are active, a HIGH level on MBA selects data from the mail2 register for output and a LOW level selects FIFO2
output-register datafor output.

MBB Port B Mailbox | | AHIGH level on MBB chooses a mailbox register for a Port B read operation. When the BO-B17 outputs are

Select active, a HIGH level on MBB selects data from the mail1 register for outputand a LOW level selects FIFO1 output
register data for output.

MBC Port C Mailbox | [ AHIGH level on MBC chooses the mail2 register for a Port C write operation. This pin must be HIGH during

Select Master Reset.
BF1 Maill RegisterFlag | O | MBF1issetLOW by aLOW-to-HIGH transition of CLKA that writes data to the maill register. Writes to the maill
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. MBF 1 is set HIGH following either a Master or Partial Reset of FIFO1.

MBF2 Mail2 RegisterFlag | O | MBF2issetLOW by aLOW-to-HIGH transition of CLKC that writes data to the mail2 register. Writes to the mail2
register are inhibited while MBF2is LOW. MBF2 is set HIGH by a LOW-to-HIGH transition of CLKA when a Port
Aread s selected and MBA is HIGH. MBF2 is set HIGH following either a Master or Partial Reset of FIFO2.

MRS1 Master Reset I | ALOWonthis pininitializes the FIFO1 read and write pointers to the first location of memory and sets the Port B
outputregistertoall zeroes. ALOW-to-HIGH transition on MRS 1 selects the programming method (serial or parallel)
and one ofthree programmable flag default offsets for FIFO1 and FIFO2. It also configures ports B and C for bus size
and endianarrangement. Four LOW-to-HIGH transitions of CLKA and four LOW-to-HIGH transitions of CLKB
mustoccur while MRS 1is LOW.

MRS2 Master Reset | | ALOW onthispininitializes the FIFO2 read and write pointers to the firstlocation of memory and sets the Port A output
registertoallzeroes. ALOW-to-HIGH transition on MRS2 toggled simultaneously with MRS 1, selects the programming
method (serial or parallel) 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 MRS2is LOW.

PRS1 Partial Reset | [ ALOWonthis pininitializes the FIFO1 read and write pointers to the first location of memory and sets the Port B
outputregistertoall zeroes. During Partial Reset, the currently selected bus size, endian arrangement, programming
method (serial or parallel), and programmable flag settings are all retained.

PRS2 Partial Reset | | ALOWonthis pininitializes the FIFO2 read and write pointers to the first location of memory and sets the Port A
outputregistertoallzeroes. During Partial Reset, the currently selected bus size, endian arrangement, programming
method (serial or parallel), and programmable flag settings are all retained.

RENB PortBRead Enable | | [ RENB mustbe HIGH to enable a LOW-to-HIGH transition of CLKB to read data on Port B.

SIZEB® |PortB | | SIZEB determines the bus width of Port B. AHIGH on this pin selects byte (9-hit) bus size. ALOW on this pin

Bus Size Select 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 | | SIZEC determines the bus width of Port C. AHIGH on this pin selects byte (9-bit) bus size. ALOW on this pin

Bus Size Select selects word (18-bit) bus size. SIZEC works with SIZEB and BE to select the bus size and endian arrangement for
ports B and C. The level of SIZEC must be static throughout device operation.
SPM® SerialProgramming | | | ALOW onthis pin selects serial programming of partial flag offsets. AHIGH on this pin selects parallel programming
Mode or default offsets (8, 16, or 64).

WENC PortCWriteEnable | 1 | WENC must be HIGH to enable a LOW-to-HIGH transition of CLKC to write data on Port C.

WIRA PortAWrite/Read [ | | AHIGH selects a write operation and aLOW selects aread operation on Port A for a LOW-to-HIGH transition of
Select CLKA. The A0-A35 outputs are inthe HIGH impedance state when W/RA is HIGH.

NOTE:

1. SIZEB, SIZEC and SPM are not TTL compatible. These inputs should be tied to GND or VCC.




IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™

WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2 COMMERCIAL TEMPERATURE RANGE

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

Symbol Rating Commercial Unit
Vcce Supply Voltage Range -0.5t07 v
Vi@ Input Voltage Range -0.5to Vce+0.5 v
Vo® Output Voltage Range -0.5toVce+0.5 v
lIK Input Clamp Current (Vi< 0 or Vi > Vcc) 120 mA
lok Output Clamp Current (Vo =<0 or Vo > Vcc) 150 mA
louTt Continuous Output Current (Vo =0to Vcc) +50 mA
Icc Continuous Current Through Vcc or GND +400 mA
TSTG Storage Temperature Range -6510 150 °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. | Typ. | Max. | Unit
Vee | Supply Voltage (Commercial) 45 5.0 55 V
VIH | High-Level InputVoltage (Commercial) 2 — v
ViL Low-Level Input Voltage (Commercial) — — 0.8 v
loH | High-Level Output Current(Commercial) — — -4 mA
lo | Low-LevelOutputCurrent(Commercial) — — 8 mA
Ta | Operating Free-Air Temperature (Commercial) 0 — 70 °C

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

IDT723626
IDT723636
IDT723646
Commercial
tclk =12, 15 ns
Symbol Parameter Test Conditions Min. | Typ.® | Max. Unit
VOH OutputLogic"1"Voltage Vee = 4.5V, [oH = -4 mA 24 — — v
VoL OutputLogic"0"Voltage Vee = 4.5V, loL =8 mA — — 05 v
Il InputLeakage Current (Any Input) Vce =5.5Y, Vi=Vccor0 — — +10 HA
ILo OutputLeakage Current Vce =5.5V, Vo=Vccor0 — — £10 HA
Icc2@ Standby Current (with CLKA, CLKB and CLKC running)| Vcc =5.5V, Vi=Vcc-0.2Vor0 — — 8 mA
Icc3®@ Standby Current (no clocks running) Vce =55V, Vi=Vcc-0.2Vor0 — — 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 (lcc) vs. Clock Frequency (fs).
3. Characterized values, not currently tested.

4. Industrial temperature range product is available by special order.
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WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2 COMMERCIAL TEMPERATURE RANGE

DETERMINING ACTIVE CURRENT CONSUMPTION AND POWER DISSIPATION

The Icc(h) current for the graph in Figure 1 was taken while simultaneously reading and writing a FIFO on the IDT723626/723636/723646 with CLKA,
CLKB and CLKC settofs. All 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 azero capacitance load. Once the capacitance load per data-output channel and the number of IDT723626/723636/
723646 inputs driven by TTL HIGH levels are known, the power dissipation can be calculated with the equation below.

CALCULATING POWER DISSIPATION
With Icc(f) taken from Figure 1, the maximum power dissipation (PT) of these FIFOs may be calculated by:
PT = Ve x [lee(f) + (N x Alee 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
300
fdata= 1/2 fs
Ta=25°C
CL=0pF
250
Vcc =5.5V
Vce =5.0V —
200
<
£
l /
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Figure 1. Typical Characteristics: Supply Current (Icc) vs. Clock Frequency (fs)
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TIMING REQUIREMENTS OVER RECOMMENDED RANGES OF SUPPLY VOLT-

AGE AND OPERATING FREE-AIRTEMPERATURE
(Commercial: Vcc = 5.0V £10%, TA=0°C to +70°C)

Commercial
IDT723626L12 IDT723626L15
IDT723636L12 IDT723636L15
IDT723646L12 IDT723646L15
Symbol Parameter Min. Max. Min. Max. | Unit
fs Clock Frequency, CLKA, CLKB, or CLKC — 83 — 66.7 MHz
tCcLK Clock Cycle Time, CLKA, CLKB, or CLKC 12 — 15 — ns

tCLKH Pulse Duration, CLKA, CLKB, or CLKC HIGH
tCLKL Pulse Duration, CLKA, CLKB, OR CLKC LOW — 6 — ns

5 — 6 — ns
5

DS Setup Time, AO-A35 before CLKA1 and C0O-C17 before CLKC1t 3 — 4 — ns
4
3

tENS1 Setup Time, CSA and W/RA before CLKA1 ; CSB before CLKB 1 — 45 — ns

tENS2 Setup Time, ENA and MBA before CLKA1 ; RENB and MBB before CLKB? ; — 45 — ns
WENC and MBC before CLKC1t

tRSTS Setup Time, MRS 1, MRS2, PRS1, or PRS2 LOW before CLKAt or CLKB 1 @ 5 — 5 — ns
tFss Setup Time, FSO0 and FS1 before MRS1 and MRS2 HIGH 7.5 — 7.5 — ns
tBES Setup Time, BE/FWFT before MRS1 and MRS2 HIGH 75 — 7.5 — ns
tsPMS Setup Time, SPM before MRS1 and MRS2 HIGH 75 — 75 — ns
tSDS Setup Time, FSO/SD before CLKA1 3 — 4 — ns
tSENS Setup Time, FS1/SEN before CLKA 1 3 — 4 — ns
tFwSs Setup Time, BE/FWFT before CLKA1 0 — 0 — ns
DH Hold Time, A0-A35 after CLKA1 and C0-C17 after CLKC1 05 — 1 — ns
tENH Hold Time, CSA, W/RA, ENA, and MBA after CLKA1 ; CSB, RENB, and MBB 05 — 1 — ns
after CLKB 1 ; WENC and MBC after CLKC1
tRSTH Hold Time, MRS1, MRS2, PRS1 or PRS2 LOW after CLKAt or CLKB1 @ 4 — 4 — ns
tFSH Hold Time, FS0 and FS1 after MRST and MRS2 HIGH 2 — 2 — ns
tBEH Hold Time, BE/FWFT after MRS1 and MRS2 HIGH 2 — 2 — ns
tSPMH Hold Time, SPM after MRS1 and MRS2 HIGH 2 — 2 — ns
tSDH Hold Time, FSO/SD after CLKA1t 05 — 1 — ns
tSENH Hold Time, FS1/SEN HIGH after CLKA1 05 — 1 — ns
tSPH Hold Time, FS1/SEN HIGH after MRST and MRS2 HIGH 2 — 2 — ns
tskew1® | Skew Time, between CLKA1 and CLKB1 for EFB/ORB and FFA/IRA; between 5 — 75 — ns
CLKA? and CLKC+ for EFA/JORA and FFC/IRC
tskew2eo | Skew Time, between CLKAt and CLKB1 for AEB and AFA; between CLKA+t and 12 — 12 — ns

CLKC1 for AEA and AFC

NOTES:

1. Industrial temperature range product is available by special order.

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

3. Skew time is not a timing constraint for proper device operation and is only included to illustrate the timing relationship among CLKA cycle, CLKB cycle, and CLKC cycle.
4. Design simulated, not tested (typical values).
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SWITCHING CHARACTERISTICS OVERRECOMMENDED RANGES OF SUPPLY

VOLTAGE AND OPERATING FREE-AIR TEMPERATURE, CL = 30pF
(Commercial: Vcc =5.0V £10%, TA=0°C to +70°C)

Commercial
IDT723626L12 IDT723626L15
IDT723636L12 IDT723636L15
IDT723646L12 IDT723646L15
Symbol Parameter Min. Max. Min. Max. Unit
A Access Time, CLKA1 to A0-A35and CLKB1 toB0-B17 2 8 2 10 ns
tWFF Propagation Delay Time, CLKAt to FFA/IRAand CLKC 1 to FFC/IRC 2 8 2 8 ns
tREF Propagation Delay Time, CLKA1 to EFAJORA and CLKB1 to EFB/ORB 1 8 1 8 ns
tPAE Propagation Delay Time, CLKA1 to AEAand CLKB 1 to AEB 1 8 1 8 ns
tPAF Propagation Delay Time, CLKAt to AFAand CLKC+ to AFC 1 8 1 8 ns
tPMF Propagation Delay Time, CLKA1t to MBF1LOW or MBF2 HIGH, CLKB1 to MBF1 0 8 0 8 ns
HIGH, and CLKCt to MBF2 LOW
tPMR Propagation Delay Time, CLKAt to B0-B17@and CLKC1 to A0-A35¢) 2 8 2 10 ns
tMDV Propagation Delay Time, MBA to A0-A35 valid and MBB to B0-B17 valid 2 8 2 10 ns
tRSF Propagation Delay Time, MRST or PRSTLOW to AEB LOW, AFAHIGH, and 1 10 1 15 ns
MBF1 HIGH and MRS2 or PRS2 LOW to AEA LOW, AFC HIGH, and MBF2 HIGH
tEN Enable Time, CSA or W/RA LOW to A0-A35 Active and CSB LOW to B0-B17 Active 2 6 2 10 ns
IS Disable Time, CSA or W/RA HIGH to A0-A35 at HIGH impedance and CSB HIGH 1 6 1 8 ns
to BO-B17 atHIGH impedance

NOTES:

1. Industrial temperature range product is available by special order.

2. Writing data to the maill register when the B0-B17 outputs are active and MBB is HIGH.
3. Writing data to the mail2 register when the A0-A35 outputs are active and MBA is HIGH.
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SIGNAL DESCRIPTION

MASTER RESET (MRST, MRS2)

After power up, aMaster Reset operation must be performed by providing
a LOW pulse to MRST and MRS2 simultaneously. Afterwards, the FIFO1
memory of the IDT723626/723636/723646 undergoes a complete reset by
takingitsassociated Master Reset (MRS1)inputLOW foratleastfour PortA Clock
(CLKA) andfour Port B Clock (CLKB) LOW-to-HIGH transitions. The FIFO2
memory undergoes a complete reset by taking its associated Master Reset
(MRS2)input LOW for atleastfour Port A Clock (CLKA) and four Port C Clock
(CLKC) LOW-to-HIGH ransitions. The Master Resetinputs can switch asyn-
chronouslytothe clocks. AMaster Resetinitializes the associated read and write
pointerstothefirstlocation of the memory and forces the Full/Input Ready flag
(FFA/IRA, FFC/IRC) LOW, the Empty/Output Ready flag (EFA/ORA, EFB/
ORB)LOW, the Almost-Empty flag (AEA, AEB) LOW, and the Almost-Fullflag

(AFA, AFC) HIGH. A Master Reset also forces the associated Mailbox Flag
(MBF1,MBF?2) ofthe parallel mailbox register HIGH. After a Master Reset, the
FIFO’s Full/input Ready flag is set HIGH after two Write clock cycles. Thenthe
FIFO is ready to be written to.

ALOW-to-HIGH transition ona FIFO1 Master Reset (MRS 1, MRS2) input
latchesthe value ofthe Big-Endian (BE) inputfor determining the order by which
bytesaretransferredthrough portsBand C. Italsolatchesthe values ofthe Flag
Select(FS0, FS1) and Serial Programming Mode (SPM) inputs for choosing
the Almost-Fulland Almost-Empty offset programming mode.

ALOW-to-HIGH transitiononthe FIFO2 Master Reset (MRS2) clearsthe flag
offsetregistersof FIFO2 (X2, Y2). ALOW-to-HIGH transition onthe FIFO2 Master
Resetinput (MRS2)latchesthe value of the Big-Endian (BE) inputfor Ports Band
Candalsolatchesthevaluesofthe Flag Select (FS0, FS1) and Serial Programming
Mode (SPM)inputsforchoosing the Aimost-Fulland Aimost-Empty offset program-
ming method (for details see Table 1, Flag Programming, and Aimost-Empty and
Almost-Full Flag Offset Programming section). The relevant Master Resettiming
diagrams can be found in Figure 4 and 5.

Note that MBC mustbe HIGH during Master Reset (until FFA/IRAand FFC/

IRC go HIGH). MBA and MBB are "don't care" inputs* during Master Reset.

PARTIAL RESET (PRST, PRS2)

The FIFO1 memory of these devices undergoes a limited reset by taking
its associated Partial Reset (PRS1) input LOW for at least four Port A Clock
(CLKA) andfour Port B Clock (CLKB) LOW-to-HIGH transitions. The FIFO2
memory undergoesalimitedresetby takingits associated Partial Reset (PRS2)
input LOWfor atleastfour Port A Clock (CLKA) and four Port C Clock (CLKC)
LOW-to-HIGHtransitions. The Partial Resetinputs can switch asynchronously
tothe clocks. A Partial Reset nitializes the internal read and write pointers and
forcesthe Full/Input Ready flag (FFA/IRA, FFC/IRC) LOW, the Empty/Output
Ready flag (EFA/ORA, EFB/ORB) LOW, the Almost-Empty flag (AEA, AEB)
LOW, and the Almost-Fullflag (AFA, AFC) HIGH. A Partial Resetalsoforces
the Mailbox Flag (MBF 1, MBF2) of the parallel mailbox register HIGH. Aftera
Partial Reset, the FIFO's Full/Input Ready flag is set HIGH after two Write clock
cycles.

Whatever flag offsets, programming method (parallel or serial), and timing
mode (FWFT or IDT Standard mode) are currently selected at the time a Partial

Resetisinitiated, those settings will remain unchanged upon completion ofthe

NOTE:

resetoperation. A Partial Resetmay be usefulinthe case where reprogramming
aFIFO following a Master Reset would be inconvenient. See Figure 6 and 7
for Partial Resettiming diagrams.

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

O 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 datawrittento Port C or read from Port B. This selection determines
the order by which bytes (or words) of data are transferred through those
ports. Forthe followingillustrations, note that both ports Band 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 arrangement. 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 written to Port A will be read from Port B last. When
data is moving in the direction from Port C to Port A, the byte (word) written to
Port Cfirstwill be read from Port Aas 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 inputwhen the Master Reset (MRST, MRS2) inputs
go from LOW to HIGH will select a Little-Endian arrangement. When data is
moving in the direction from Port Ato Port B, the least significant byte (word) of
the long word written to Port A will be read from Port B first; the most significant
byte (word) of the long word written to Port Awill be read from Port B last. When
data is moving in the direction from Port C to Port A, the byte (word) written to
Port Cfirstwill 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. Referto Figures 2 and 3 forillustrations
of the BE function. See Figure 4 (FIFO1 Master Reset) and 5 (FIFO2 Master
Reset) for Endian Select timing diagrams.

O 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 (MRS1, MRS2)
inputis HIGH, aHIGH on the BE/FWFT input during the next LOW-to-HIGH
transition of CLKA (for FIFO1) and CLKC (for FIFO2) will select IDT Standard
mode. This mode usesthe Empty Flag function (EFA, EFB) toindicate whether
or notthere are any words present in the FIFO memory. It uses the Full Flag
function (FFA, FFC) toindicate whether or not the FIFO memory has any free
space for writing. In IDT Standard mode, every word read from the FIFO,
including the first, mustbe requested using aformal read operation.

Once the Master Reset (MRS1, MRS2) inputis HIGH, aLOW on the BE/
FWFT input during the next LOW-to-HIGH transition of CLKA (for FIFO1) and
CLKC (for FIFO2) will select FWFT mode. This mode uses the Output Ready
function (ORA, ORB)toindicate whether or notthere is valid data at the data
outputs (A0-A350rB0-B17). Italso usesthe Input Ready function (IRA, IRC)
toindicate whether or not the FIFO memory has any free space forwriting. In
the FWFT mode, the firstword writtento an empty FIFO goes directly tothe data

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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outputs, noread requestnecessary. Subsequentwords mustbe 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 selecttiming
diagrams.

Following Master Reset, the level applied tothe BE/FWFT inputto choose
the desired timing mode mustremain 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

Almost-Empty and Almost-Fullflags. The Port B Almost-Empty flag (AEB) Offset

registerislabeled X1 and the Port A Almost-Empty flag (AEA) Offsetregisteris

labeled X2. The Port A Almost-Full flag (AFA) Offsetregisterislabeled Y1 and
the Port C Almost-Fullflag (AFC) Offsetregisteris labeled Y2. Theindex of each
register name corresponds to its FIFO number. The Offset registers can be
loaded with preset values during the reset of a FIFO, programmedin parallel
usingthe 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 functionthe same wayinboth IDT Standard
and FWFT modes.

O PRESET VALUES
To load a FIFO's Almost-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 at least one of the flag-selectinputs must be HIGH during the LOW-

to-HIGH transition of its Master Reset (MRS 1 and MRS2) input. For example, to
load the preset value of 64 into X1 and Y1, SPM, FS0 and FS1 must be HIGH

when FIFO1 reset (MRS1) returns HIGH. Flag Offset registers associated with
FIFO2 are loaded with one of the preset values in the same way with FIFO2

Master Reset (MRS2) toggled simultaneously with FIFO1 Master Reset (MRS1).
For relevant Preset value loading timing diagrams, see Figure 4 and 5.

O PARALLEL LOAD FROMPORTA

Toprogramthe X1, X2, Y1,andY2registersfrom Port A, performa Master
Reset on both FIFOs simultaneously with SPM HIGH and FSO and FS1LOW
during the LOW-to-HIGH transition of MRS1 and MRS2. After this reset is

COMMERCIAL TEMPERATURE RANGE

complete, thefirstfourwritesto FIFO1 donotstore datain RAMbutload the Offset
registersintheorder Y1, X1, Y2, X2. The Port Adatainputs used by the Offset
registers are (A7-A0), (A8-AQ), or (A9-A0) for the IDT 723626, IDT723636,
orIDT723646, respectively. The highestnumberedinputis used as the most
significantbitofthe binary numberin each case. Valid programming values for
theregistersrange from 1to 252 for the IDT723626; 1to 508 for the IDT723636;
and1to1,020forthe IDT723646. After allthe Offset registers are programmed
fromPortA, the Port C Full/Input Ready flag (FFC/IRC) is set HIGH, and both
FIFOs begin normal operation.

Referto Figure 8 foratiming diagramillustration for parallel programming
oftheflag offsetvalues.

O SERIAL LOAD

To program the X1, X2, Y1, and Y2 registers serially, initiate a Master
Resetwith SPMLOW, FS0/SD LOW and FS1/SEN HIGH during the LOW-to-
HIGH transition of MRS 1 and MRS2. After this resetis complete, the Xand Y
register values are loaded bit-wise through the FSO/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 programming for the IDT723626,
IDT723636, or IDT723646, respectively. The four registers are writteninthe
orderY1, X1, Y2andfinally, X2. Thefirst-bitwrite stores the most significant bit
ofthe Y1register and the last-bit write stores the least significant bit of the X2
register. Eachregister value can be programmed from 1t0 252 (IDT723626),
1to 508 (IDT723636), or 1 to 1,020 (IDT723646).

Whenthe optionto programthe Offset registers seriallyis chosen, the Port
AFullinputReady (FFA/IRA)flag remains LOW until all register bits are written.
FFAVIRAIs set HIGH by the LOW-to-HIGH transition of CLKA after the last bit
isloaded to allow normal FIFO1 operation. The Port B Full/Input Ready (FFC/
IRC) flag also remains LOW throughout the serial programming process, until
allregister bits are written. FFC/IRC is set HIGH by the LOW-to-HIGH transition
of CLKC after the last bitis loaded to allow normal FIFO2 operation.

SeeFigure 9timing diagram, Serial Programming of the Almost-Full Flag
and Almost-Empty Flag Offset Values after Reset (IDT Standard and FWFT
Modes).

TABLE 1 — FLAG PROGRAMMING

SPM | FSLSEN | FS0/SD | MRST | MRS2 X1 AND Y1 REGISTERS® X2 AND Y2 REGISTERS®
H H i X 64 X
H H H i i 64 4
H H L 1 X 16 X
H H L i i 16 16
H L H i X 8 X
H L H 1 1 8 8
H L L t t Parallel programming via Port A Parallel programming via Port A
L H L t t Serial programming via SD Serial programming via SD
L H H i i Reserved Reserved
L L H i i Reserved Reserved
L L L i i 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.
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FIFO WRITE/READ OPERATION

The state of the Port A data (A0-A35) outputs is 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/RAis 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 CLKAwhen CSAis LOW, W/RAis HIGH, ENAis HIGH, MBAis
LOW, and FFA/IRAis HIGH. Datais read from FIFO2 to the AO-A35 outputs
by aLOW-to-HIGH transition of CLKAwhen CSAis LOW, W/RAis LOW, ENA
isHIGH, MBAis LOW, and EFA/JORAis HIGH (see Table 2). FIFOreads and
writes on Port Aare independentof any concurrentPort Band Port C operation.

The state ofthe Port B data (B0-B17) outputsis controlled by the Port B Chip
Select(CSB). The BO-B17 outputs are in the high-impedance state when CSB
is HIGH. The B0-B17 outputs are active when CSB is LOW.

Dataisread from FIFO1 tothe BO-B17 outputs by a LOW-to-HIGH transition
of CLKB when CSB is LOW, RENB is HIGH, MBB is LOW and EFB/ORB is
HIGH (see Table 3). FIFO reads on Port B are independent of any concurrent
Port A and Port C operations.

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

The setupand hold time constraints for CSAand W/RAwith regard to CLKA
as well as CSB with regard to CLKB are only for enabling write and read
operations and are notrelated to high-impedance control of the data outputs.
It ENAis LOW during a clock cycle, either CSA or W/RA may change states
during the setup and hold time window of the cycle. Thisis also true for CSB
when RENB is LOW.

When operating the FIFO in FWFT mode and the Output Ready flag is
LOW, the nextword writtenis automatically sentto the FIFO's outputregister
by the LOW-to-HIGH transition of the port clock that sets the Output Ready flag
HIGH. Whenthe Output Ready flagis HIGH, subsequent datais clocked tothe
outputregisters onlywhenareadis selected using CSA, W/RA, ENAand MBA
at Port A or using CSB, RENB and MBB at Port B.

When operating the FIFOin IDT Standard mode, the firstword will cause
the Empty Flag to change state on the second LOW-to-HIGH transition of
theread clock. The datawordwillnot be automatically senttothe outputregister.
Instead, data residing in the FIFO’s memory array is clocked to the output
register onlywhen aread s selected using CSAW/RAENA and MBA at Port
Aor 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 11 to 14.

TABLE 2 — PORT A ENABLE FUNCTION TABLE

CSA WIRA ENA MBA | CLKA DATAA(A0-A35)1/0 PORT FUNCTION

H X X X X High-Impedance None

L H L X X Input None

L H H L 1 Input FIFO1 write

L H H H 1 Input Maill write

L L L L X Output None

L L H L t Output FIFO2read

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 RENB MBB CLKB DATAB (B0-B17) OUTPUTS PORT FUNCTION
H X X X High-Impedance None
L L L X Output None
L H L t Output FIFOlread
L L H X Output None
L H H i Output Mail1 read (set MBF1 HIGH)

TABLE 4 — PORT C ENABLE FUNCTION TABLE

WENC MBC CLKC DATA C (C0-C17) INPUTS PORT FUNCTION
L 1 Input FIFO2 write
H H 1 Input Mail2 write
L L Input None
L H Input None
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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 asynchronously with respect to
either CLKB or CLKC. EFA/ORA, AEA, FFA/IRA, and AFA are synchronized to
CLKA. EFB/ORB and AEB are synchronized to CLKB. FFC/IRC and AFC are
synchronized to CLKC. Tables 5 and 6 show the relationship of each port flag
to FIFO1 and FIFO2.

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

These are dual purpose flags. Inthe FWFT mode, the Output Ready (ORA,
ORB)functionis selected. Whenthe Output Ready flagis HIGH, new data is
presentinthe FIFO outputregister. Whenthe Output Ready flagis LOW, the
previous datawordis presentinthe FIFO outputregister and attempted FIFO
reads are ignored.

Inthe IDT Standard mode, the Empty Flag (EFA, EFB) functionis selected.
When the Empty Flag is HIGH, data is available in the FIFO's RAM memory
forreading to the outputregister. When the Empty Flag is LOW, the previous
datawordis presentinthe FIFO outputregisterand attempted FIFO reads are
ignored.

The Empty/Output Ready flag of a FIFO is synchronized to the port clock
thatreads datafromits array. Forboththe FWFT and IDT Standard modes, the
FIFOread pointer isincremented each time anewword is clocked to its output
register. The state machine that controls an Output Ready flag monitors a write

pointer and read pointer comparator that indicates when the FIFO memory
status is empty, empty+1, or empty+2.

In FWFT mode, from the time aword is written to a FIFO, it can be shifted
tothe FIFO outputregisterinaminimum ofthree cycles ofthe Output Ready flag
synchronizing clock. Therefore, an Output Ready flag is LOW if a word in
memoryisthe nextdatato be senttothe FIFO outputregister and three cycles
ofthe portclock thatreads 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 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 FIFO, the
Empty Flag will indicate the presence of data available for reading in a
minimum of two cycles of the Empty Flag synchronizing clock. Therefore,
anEmpty Flagis LOW ifawordinmemoryisthe nextdatatobe senttothe FIFO
outputregister 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 untilthe second LOW-to-HIGH transition of the synchro-
nizing clock occurs, forcing the Empty Flag HIGH; only then can data be read.

ALOW-to-HIGH transition onan Empty/Output Ready flag synchronizing
clockbeginsthefirstsynchronization cycle of awrite ifthe clock transition occurs
attime tskewz1 or greater afterthe write. Otherwise, the subsequent clock cycle
can be the first synchronization cycle (see Figures 16, 17, 18 and 19).

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

Synchronized Synchronized
Number of Words in FIFO Memory®2 to CLKB to CLKA
IDT723626 IDT723636 IDT723646 EFB/ORB AEB AFA FFA/IRA
0 0 0 L L H H
1toX1 1toX1 1toX1 H L H H
(X1+1)to[256-(Y1+1)] (X1+1)to[512-(Y1+1)] (X1+1)to[1,024-(Y1+1)] H H H H
(256-Y1)t0 255 (512-Y1)to511 (1,024-Y1)t01,023 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. 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 FIFO memory count.

3. X1 is the almost-empty offset for FIFO1 used by AEB. Y1 is the almost-full offset for FIFO1 used by AFA. Both X1 and Y1 are selected during a FIFO1 reset or 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®2 to CLKA to CLKC
IDT723626 IDT723636) IDT723646) EFA/ORA AEA AFC FFC/IRC
0 0 0 L L H H
1toX2 1toX2 1toX2 H L H H
(X2+1)t0[256-(Y2+1)] (X2+1)to[512-(Y2+1)] (X2+1)to[1,024-(Y2+1)] H H H H
(256-Y2)t0 255 (512-Y2)to511 (1,024-Y2)t01,023 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 output register does not countas 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 memory count.

3. X2 is the almost-empty offset for FIFO2 used by AEA. Y2 is the almost-full offset for FIFO2 used by AFC. Both X2 and Y2 are selected during a FIFO2 reset or port A programming.

4. The ORA and IRC functions are active during FWFT mode; the EFA and FFC functions are active in IDT Standard mode.
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FULL/INPUT READY FLAGS (FFA/IRA, FFC/IRC)
These are dual purpose flags. In FWFT mode, the Input Ready (IRA and

IRC)functionis selected. InIDT Standard mode, the Full Flag (FFAand FFC)
functionis selected. For both timing modes, whenthe Full/Input Ready flagis
HIGH, amemory location s free inthe FIFO to receive new data. Nomemory
locations are free whenthe Full/Input 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, each time a
wordiswrittentoa FIFO, its write pointer is incremented. The state machine that
controls a Full/Input 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 aword isread froma FIFO, its previous memory location is ready
to be written to in a minimum of two cycles of the Full/input Ready flag
synchronizing clock. Therefore, an Full/input Ready flag is LOW if less than two
cycles of the Full/Input Ready flag synchronizing clock have elapsed since the
nextmemory write location has been read. The second LOW-to-HIGH transition
onthe Full/input Ready flag synchronizing clock after the read sets the Full/Input
Ready flag HIGH.

A LOW-to-HIGH transition on a Full/input 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. Otherwise, the subsequent
clock cycle can be the first synchronization cycle (see Figures 20, 21, 22,
and 23).

ALMOST-EMPTY FLAGS (AEA, AEB)

The Almost-Empty flag of a FIFO is synchronized to the 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. Theseregisters are loaded with presetvalues duringa FIFO
reset, programmed from Port A, or programmed serially (see Aimost-Empty flag
and Almost-Full flag offset programming section). An Aimost-Empty flag is LOW
when its FIFO contains X or less words and is HIGH when its FIFO contains
(X+1) ormore words. A dataword present in the FIFO output register has been
read from memory.

Two LOW-to-HIGH transitions of the Almost-Empty flag synchronizing
clock are required after a FIFO write for its Almost-Empty flag to reflect the
new level offill. Therefore, the Aimost-Empty flag of a FIFO containing (X+1)
ormore words remains LOW iftwo cycles of its synchronizing clock have not
elapsedsincethewrite thatfilledthe memorytothe (X+1) level. An Almost-Empty
flagis setHIGH by the second LOW-to-HIGH transition of its synchronizing clock
afterthe FIFOwrite thatfills memorytothe (X+1) level. ALOW-to-HIGH transition
of an Almost-Empty flag synchronizing clock begins the first synchronization
cycleifitoccursattime tskewz or greater afterthe write thatfillsthe FIFO to (X+1)
words. Otherwise, the subsequent 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 almost-full, almost-full-1, or almost-full-2. The
almost-full state s defined by the contents of register Y1 for AFAand 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-Fullflag offset programming section). An Almost-Full flagis LOWwhen
the number of words in its FIFO is greater than or equal to (256-Y), (512-Y),
or (1,024-Y) for the IDT 723626, 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 IDT723626,
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 Aimost-Fullflag synchronizing clock are
required after a FIFO read for its Almost-Full flag to reflect the new level of fill.
Therefore, the Aimost-Full flag of a FIFO containing [256/512/1,024-(Y+1)] or
lesswords remains LOWiftwo cycles of its synchronizing clock have notelapsed
since the read thatreduced the number ofwords in memoryto[256/512/1,024-
(Y+1)]. An Almost-Fullflagis set HIGH by the second LOW-to-HIGH transition
ofits synchronizing clock after the FIFO read thatreduces the number of words
inmemoryto[256/512/1,024-(Y+1)]. ALOW-to-HIGH transition of an Almost-
Fullflag synchronizing clock begins the firstsynchronization cycleifitoccurs at
time tSkEw2 or greater after the read that reduces the number of words in
memoryto[256/512/1,024-(Y+1)]. Otherwise, the subsequent synchronizing
clock cycle may be the first synchronization cycle (see Figures 26 and 27).

MAILBOX REGISTERS

Each FIFO has an 18-hit bypass register allowing the passage of
command and control information from Port Ato Port B or from Port C to Port
Awithoutputtingitin queue. The Mailbox Select (MBA, MBB and MBC) inputs
choose betweenamail register and a FIFO for a port data transfer operation.
The usable width of boththe Maill and Mail2 registers matches the selected bus
size forports Band C.

When sending data from Port A to Port B via the Maill Register, the
followingisthe case: ALOW-to-HIGH transitionon CLKAwrites datatothe Mail1
Register when a Port A write is selected by CSA, W/RA, and ENA with MBA
HIGH. Ifthe selected Port B bus size is 18 bits, then the usable width of the Mail1
Register employs data lines A0-A17. (In this case, A18-A35 are don't care
inputs.) Ifthe selected Port B bus sizeis 9 bits, thenthe usable width ofthe Maill
Registeremploys datalines AQ-A8. (Inthis case, A9-A35are don'tcareinputs.)

When sending datafromPort Cto Port Aviathe Mail2 Register, the following
isthe case: ALOW-to-HIGH transition on CLKC writes data tothe Mail2 Register
whenaPort Cwriteis selected by WENC withMBC HIGH. Ifthe selected Port
Chussizeis 18 hits, thenthe usable width ofthe Mail2 Register employs data
lines CO-C17. Ifthe selected Port C bus size is 9 bits, then the usable width of
the Mail2 Register employs datalines C0-C8. (Inthis case, C9-C17 aredon't
careinputs.)

Writing data to amail register setsits corresponding flag (MBF 1 or MBF2)
LOW. Attempted writes to amail register areignored while the mailflagis LOW.

When data outputs of aportare active, the data on the bus comes fromthe
FIFO outputregister when the port Mailbox selectinputis LOW and from the
mail register when the port mailbox selectinputis HIGH.

The Mail1 Register Flag (MBF1)is set HIGH by a LOW-to-HIGH transition
on CLKBwhena Port Bread s selected by CSB, and RENB with MBB HIGH.
Foran 18-hit bus size, 18 bits of mailbox data are placed on BO-B17. For the
9-bitbus size, 9bits of mailbox data are placed on BO-B8. (Inthis case, B9-B17
areindeterminate.)

The Mail2 Register Flag (MBF2)is set HIGH by a LOW-to-HIGH transition
on CLKAwhen a Port Aread is selected by CSA, W/RA, and ENA with MBA
HIGH. The datainamail registerremainsintact afteritisread and changes only
when new dataiswritten tothe register. Foran 18-hitbus size, 18 bits of mailbox
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data appear on A18-A35. (In this case, AO-A17 are indeterminate.) Fora 9-
bitbus size, 9 bits of mailbox data appear on A18-A26. (In this case, A0-A17
and A27-A35areindeterminate.)

The datainamail register remains intact afteritis read and changes only
when newdataiswrittentothe register. The Endian Selectfeature has no effect
onmailbox data.

Note that MBC mustbe HIGH during Master Reset (until FFA/IRAand 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

Port B may be configured in either an 18-bit word or a 9-bit byte format
for data read 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 Full/
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 is byte- or word-
size. They are referred to as Big-Endian (most significant byte first) and
Little-Endian (least significant byte first). The level applied to the Big-
Endian Select (BE) input during the LOW-to-HIGH transition of MRS1 and
MRS2 selects the endian method that will be active during FIFO operation. This
selectionappliestoboth ports Band C. The endian methodisimplemented at
the completion of Master Reset, by the time the Full/Input Ready flagis setHIGH,
as shown in Figures 2 and 3 (see Endian Selection section).

Only 36-hitlong word datais written to or read from the two FIFO memories
onthese devices. Bus-matching operations are done after datais read fromthe
FIFO1 RAM (Port B) and before data is written to the FIFO2 RAM (Port C).

COMMERCIAL TEMPERATURE RANGE

The Endian Select operations are not available when transferring data via
mailbox registers. Furthermore, both the word- and byte-size bus selections limit
thewidth ofthe databusthat can be used formail register operations. Inthis case,
onlythose byte lanes belonging tothe 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 AO-A17 to
B0-B17.Whenabyte-size busis selected on Port B, then mailbox data can be
transmitted only from A0-A8 to B0O-B8. Similarly, when a word-size bus is
selected on Port C, then mailbox data can be transmitted only from C0-C17to
A18-A35. When ahyte-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 or word size, only the first one or two bytes appear
onthe selected portion of the FIFO1 output register, with the rest of the long
word stored in auxiliary 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 words
in auxiliary registers. The CLKC rising edge that writes the fourth byte or 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 FIFO2 in byte format, the unused C9-C17 inputs
are don't care inputs.
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BYTE ORDER ON PORT A: A350 A27 A2601 A18 Al170 A9 A801 A0
A B c D | wnrite to FIFO1
BYTE ORDER ON PORT B: B1701 B9 B8 BO
BE SIZEB A B 1st: Read from FIFO1
H L
B170 B9 B8 BO
c D 2nd: Read from FIFO1
(b) WORD SIZE (I BIG ENDIAN
B170 B9 B8 BO
BE | SIZEB c D 1st: Read from FIFO1
L L
B170 B9 B8 BO
A B 2nd: Read from FIFO1
(c) WORD SIZE [0 LITTLE ENDIAN
B170 B9 B8O BO
BE SIZEB A 1st: Read from FIFO1
H H
B170 B9 B8 BO
B 2nd: Read from FIFO1
B170 B9 B8] BO
c 3rd: Read from FIFO1
B170 B9 B8 BO
D 4th: Read from FIFO1
(d) BYTE SIZE J BIG ENDIAN
B170 B9 B8 BO
BE | SIZEB D 1st: Read from FIFO1
L H
B1701 B9 B8] BO
C 2nd: Read from FIFO1
B170] B9 B8 BO
B 3rd: Read from FIFO1
B170 B9 B8 BO
A 4th: Read from FIFO1

(e) BYTE SIZE [J LITTLE ENDIAN
3271 drw03

Figure 2. Port B Bus Sizing
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BYTE ORDER ON PORT A: A350 A27 A260 A18 A170 A9 A8L1 A0
A B c D | write to FIFO1
BYTE ORDER ON PORT B: B170 B9 B8 BO
BE SIZEB A B 1st: Read from FIFO1
H L
B170 B9 B8 BO
c D 2nd: Read from FIFO1
(b) WORD SIZE [J BIG ENDIAN
B170 B9 B8 BO
BE SIZEB c D 1st: Read from FIFO1
L L
B170 B9 B8 BO
A B 2nd: Read from FIFO1
(c) WORD SIZE [J LITTLE ENDIAN
B170 B9 B8 BO
BE SIZEB A 1st: Read from FIFO1
H H
B170 B9 B8] BO
B 2nd: Read from FIFO1
B170 B9 B8 BO
c 3rd: Read from FIFO1
B170 B9 B8 BO
D 4th: Read from FIFO1
(d) BYTE SIZE [ BIG ENDIAN
B170 B9 B8U BO
BE | SIZEB D 1st: Read from FIFO1
L H
B170 B9 B8 BO
C 2nd: Read from FIFO1
B170] B9 B8 BO
B 3rd: Read from FIFO1
B170 B9 B8O BO
A 4th: Read from FIFO1

(e) BYTE SIZE 0 LITTLE ENDIAN
3271 drw03

Figure 3. Port C Bus Sizing
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CLKA 1 TN N N LA
CLKB _/—\_74—\_7{“_/—\_/‘
tRSTS Y ~— tRSTH
MRST Ok e
tBES — o BEH .
BE/FWFT >E E;lm‘( e EWFT
tSPMS ——~ o | o = tSPMH
SPM SCSE XX XX XK
tFSS—— e tFSH
FSLFSO LETTID 3202000000090 0 004
= tWFF — - tWFF
FFAIRA T NONOSNONONINNONNNNNANNN Jﬁ
- tREF S
EFBORE. DONNOSONANUON NN NN N ONONONIONANNNNYN

|

<+ tRSF —:l(
EBNONONONONONIONNNN

~—tRSF
NN

= tRsF =]
MBFT ANNNNNNNNNN¥
NOTES:

1. PRS1 and MBC must be HIGH during Master Reset until the rising edge of FFA/IRA goes HIGH.
2. If BE/FWFT is HIGH, then EFB/ORB will go LOW one CLKB cycle earlier than in this case where BE/FWFT is LOW.

>

NZYANNNNN

3271 drw05

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

I A N N N S N

CLKC 1
CLKA _/_\JW_/_\_/_
{RSTS ~ ~— tRSTH
MRS2G) X
tBES —\ 4_/;tBEH tFWSs—>
BE/FWFT >E BE )‘(XXX)'F FWET
tSPMS — ~ tSPMH
SPM :X><><><>‘ R XXX XX XXX
tFSSj_»J tFSH
Fs1rs0 TOTOTOTOZOZOTIZOTOTOIS D S0 0OZIOIOTOIOTOZOIOIOY
F— tWFF —» - tWEF -]
FFC/IRC NN\ OSONONONONONNNN 7\‘
@
[ {REF
EFA/JORA NN\ OSOSUOSUONSONONSIONIONIONINIOYNOYNAYNNYNYNY
[— tRSF—w|
AEA  DONONONONNANNNNG
<—tRSF—>|
AFC DNONONONONNNNNNF
= {RSF |

3271 drw06

MBFZ  AONNNNNNNNNY

NOTES:

1. PRS2 and MBC must be HIGH during Master Reset until the rising edge of FFC/IRC goes HIGH.

2. If BEFWFT is HIGH, then EFA/ORA will | go LOW one CLKA cycle earlier than in this case where BE/FWFT is LOW.
3. MRS2 must toggle simultaneously with MRST.

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




IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™

WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2 COMMERCIAL TEMPERATURE RANGE
CLKA : 2 NEIan NI NI N s N
CLKB I N AN

tRSTS — 4 tRSTH
R
PRS1 e WEE
| tWFF —-— 4—/—15
FRFAIRA  NONOUOSOINIONOSIONNIONINYNNYNYN
2
<_tRE|(:

EFB/ORB. NN NNONNNONNNNNNNANNNNANNN

[— tRSF

ANNNNNNANNNT
[—tRSF—]
N NANNNNNNNNN 4

— (RSF—#~|

MBFT N ONNONNNNNN\NF 3271 dwo7

>
m
[o9]

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

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

CLKC A N NN N N S N
CLKA I N & A
tRSTS \‘_’ ~— tRSTH
PRS2 N
e e o o WWFF
FFC/IRC SN\ \ SOOI 7L
r tREF (@

EFAIORA. NN\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\EL

-— tRSFl
NTNANNNNNNNNNK

~—tRsF—|
AFC DOONNNNNNNNGF

= tRSF—

MBFT  NNNNNNNNNNF 3271 drwos

NOTES:
1. MRS2 must be HIGH during Partial Reset.
2. If BE/FWFT is HIGH, then EFA/ORA 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)
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CLKA —/4 A N A S F S
MRS, p

MRS2 _____~
IFSS N |, o tFsH

SPM 77 | ROOONNNONNNRANNNN OO

tFSS ~

& tFSH
FS1,FSO EE_OTO ;L XX XXX XXX XXX XX

3 tWFF
FFA/IRA ;J‘
tENS2— | — tENH — tskew1

ENA LSS S MXXF XXX XXX XXX N\NANNNN\N

< tDH
AKX > X HKXHKXHKXKX

AFA Offset AEB Offset AFC Offset AEA Offset First Word to FIFO1
(Y1) (X1) (Y2) (X2)

cke N N S S S S A >
FF—
FFC/IRC

NOTES: 3271 drw09

1. tskewi is the minimum time between the rising CLKA edge and a rising CLKC edge for FFC/IRC to transition HIGH in the next cycle. If the time between the rising edge of CLKA
and rising edge of CLKC is less than tskewi, then FFC/IRC may transition HIGH one CLKC cycle later than shown.

2. CSA = LOW, W/RA = HIGH, MBA = LOW. It is not necessary to program Offset register on consecutive clock cycles.

AO0-A35

Figure 8. Parallel Programming of the Almost-Full Flag and Almost-Empty Flag Offset Values after Reset (IDT Standard and FWFT Modes)

MRST, / {§

tFSs < tFSH .
N NSNS\ | K777 777777777 77T 707 77777 77777777

~ tWFF

FFA/IRA ( +— tSKEW(1) — ;lé
J)
tFss T e tspH ISENS 2 o |5 SENH tSENS ~, |, tSENH
SN TR ko, XK 77777 777
tSDS 3\ | 47 tSDH tsbS N | 47 tSDH
AFA Offset AEA Offset
(Y1) MSB (X2) LSB
CLKC Nmmé_\_/
-~ tWFF
FFC/IRC {( ;
J) 3271 drwl0

NOTES:

1. tskewa is the minimum time between the rising CLKA edge and a rising CLKC edge for FFC/IRC to transition HIGH in the next cycle. If the time between the rising edge of CLKA
and rising edge of CLKC is less than tskew1, then FFC/IRC may transition HIGH one CLKC cycle later than shown.

2. It is not necessary to program Offset register bits on consecutive clock cycles. FIFO write attempts are ignored until FFA/IRA, FFC/IRC is set HIGH.

3. Programmable offsets are written serially to the SD input in the order AFA offset (Y1), AEB offset (X1), AFC offset (Y2), and AEA offset (X2).

Figure 9. Serial Programming of the Almost-Full Flag and Almost-Empty Flag Offset Values after Reset (IDT Standard and FWFT Modes)
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tCcLK -
CLKA 7 S S 2 N
FFA/IRA  HIGH tENSL
™ ~— tENH
csA T ko /
tENi§1 ™ < tENH
wrAa 2/ ///// /" XX NOONNNN
tENS2 ~ — tENH
VA SESSNSNSSSE | AT 77777
ENS2 N | o tenn EENS2—~ | o~ tENH EENS2—~ | o tenH
ENA 7 /K NRXX XXX XA OO Y4

AD-A35 XXX XX XXX XD No Operation X X X XXX
3271 drwll

NOTE:
1. Written to FIFOL.

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

CLKC / N\ ¥ K N\
FFC/IRC HIGH tENS‘Z\ ol tENH ENS2— | o7 tENH
vec L LLL S S S Ox PO OO CEN ZANNNNNNNNANN
ENS2— | o7 tENH tEle‘f\ e ENH
Wene LSS S S S S A RXXXXXXXHF SOOUONNNNNNANNNANG

N\ N\ \/
AVAVAVAN

C0-C17 XXX XX XXX XKXXXKXXXK . XXXHKXXXXXXXX

3271 drw12

DATA SIZE TABLE FOR WORD WRITES TO FIFO2

SIZE MODE® WRITE DATA WRITTEN DATA READ FROM FIFO2
NO. TO FIFO2
SIZEC BE C17-C9 C8-CO A35-A27 A26-A18 AL7-A9 AB-AD
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)
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CLKC / \ O N S
FFC/IRC HIGH {ENS2 =~ .| — tENH 5y 1ENH
MBC \\\\\\\\{ m }7 /[ /77
tENS2 T~ | 4 tENH ENS2 >~ L~ tENH
WeNe / /77777777 KXXX XXX XXX SROONNNN
tDS — — tDH
co-cs X X XXX

3271 drwl13

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-Al18 A17-A9 AB-AQ

1 A
2 B

H H 3 c A B o D
4 D
1 D
2 Cc

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 ___/ \—74—\—7m
EFB/ORB HIGH
e —  —
CSB N V4
MBB ™~
tENS2 T~ |5 ENH
RENB /L AL H ARXX XX XY NOUONDNNNN Z
< tvDy| | ta — A — No Operation | . — tpis
(Standal?do,(ﬂlit}; tEN !(X)\( Previous Data Read 1 Read 2 )
OR -«— tMDV L'—tA L_ ta — |<_>/— tDIs
BO-B17 e EN— moad I

Read 2 Read 3 ).

3271 drw14

(FWFT Mode) |

DATA SIZE TABLE FOR WORD READS FROM FIFO1

SIZE MODEW® DATA WRITTEN TO FIFO1 READ DATA READ FROM FIFO1
NO.
SIZEB BE A35-A27 A26-A18 Al7-A9 A8-AQ B17-B9 B8-B0O
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 (IDT Standard and FWFT Modes)
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COMMERCIAL TEMPERATURE RANGE

cke U N A K K K& S

EFB/ORB HIGH
N

CSB

MBB

N

tENS2 T~ 4—‘ tENH

RENe /XA | RXXY | XXX | XXX [\ N7

No Operation

<+ tMDV - - - ~ tbIs
50.88 le—teN <— tA — N tA —» — tA —> — tA —» <—j
Previous Data Read 1 Read 2 Read 3 Read4 >
(Standard Mode)
OR [+-tMDV > —ta — tA e ta —» e a — | tois
BO-B8 “EN * J(
(FWFT Mode) Read 1 Read 2 Read 3 Read 4 Read5 r———
3271 drw15
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 A17-A9 A8-A0 NO. B8-BO
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.

CLKA

EFA/ORA

CSA

W/RA

MBA

ENA

A0-A35
(Standard Mode)

OR

A0-A35
(FWFT Mode)

NOTE:
1. Read From FIFO2.

Figure 14. Port B Byte Read Cycle Timing for FIFO1 (IDT Standard and FWFT Modes)
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[~ tENT™]
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e tEthMDV* “* A ‘+ ta L—C— 1S
— w1 ;1< w2(@) ;( w3 )L—

3271 dwl6

Figure 15. Port A Read Cycle Timing for FIFO2 (IDT Standard and FWFT Modes)
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NOTES:

1. tskewz 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 to the FIFO1 output register in three CLKB
cycles. If the time between the rising CLKA edge and rising CLKB edge is less than tskew, 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. If 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)




IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™

WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2 COMMERCIAL TEMPERATURE RANGE
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1. tskewz is the minimum time between a rising CLKA edge and a rising CLKB edge for EFB to transition HIGH in the next CLKB cycle. If the time between the rising CLKA edge
and rising 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).

Figure 17. EFBFlag Timing and First Data Read Fall Through when FIFO1 is Empty (IDT Standard Mode)




IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™

WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2 COMMERCIAL TEMPERATURE RANGE
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NOTES:

1. tskew1 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 cycles.

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

2. If Port C size is word or byte, tskewz is referenced to the rising CLKC edge that writes the last word or byte write of the long word, respectively.

Figure 18. ORA Flag Timing and First Data Word Fall through when FIFO2 is Empty (FWFT Mode)




IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™
WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2

COMMERCIAL TEMPERATURE RANGE
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NOTES:

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

2. If Port C size is word or byte, tskewz is referenced to the rising CLKC edge that writes the last word or byte of the long word, respectively.

Figure 19. EFAFlag Timing and First Data Read when FIFO2 is Empty (IDT Standard Mode)




IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™

WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2 COMMERCIAL TEMPERATURE RANGE
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NOTE:
1. tskewt 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

rising CLKA edge is less than tskewi, then IRA may transition HIGH one CLKA cycle later than shown.
2. If Port B size is word or byte, tskewz 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)




IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™

WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2

COMMERCIAL TEMPERATURE RANGE
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NOTES:

1. tskews is the minimum time between a rising CLKB edge and a rising CLKA edge for FFA to transition HIGH in the next CLKA cycle. If the time between the rising CLKB edge
and rising CLKA edge is less than tskews, then FFA may transition HIGH one CLKA cycle later than shown.
2. 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 (the word-size case is shown).

Figure 21. FFA Flag Timing and First Available Write when FIFO1 is Full (IDT Standard Mode)
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WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2 COMMERCIAL TEMPERATURE RANGE
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Co-C17

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. If the time between the rising CLKA edge
and rising CLKC edge is less than tskewi, then IRC may transition HIGH one CLKC cycle later than shown.

2. If Port C 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 FIFO2 is Full (FWFT Mode)
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WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2 COMMERCIAL TEMPERATURE RANGE
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NOTES:
1. tskewz is the minimum time between a rising CLKA edge and a rising CLKC edge for FFC to transition HIGH in the next CLKC cycle. If the time between the rising CLKA edge

and rising CLKC edge is less than tskews, then FFC may transition HIGH one CLKC cycle later than shown.
2. If Port 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. FFC Flag Timing and First Available Write when FIFO2 is Full (IDT 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 FIFO1 output register has been read from the FIFO.
3. If Port B size is word or byte, AEB is set LOW by the last word or byte read from FIFO1, respectively.

Figure 24. Timing for AEB when FIFO1 is Almost-Empty (IDT Standard and FWFT Modes)




IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™
WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2 COMMERCIAL TEMPERATURE RANGE
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NOTES:

1. tskewz is the minimum time between a rising CLKC edge and a rising CLKA edge for AEA to transition 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, W/RA = LOW, MBA = LOW). Data in the FIFO2 output register has been read from the FIFO.

3. If Port C size is word or byte, tskewz 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 (IDT Standard and FWFT Modes)
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NOTES:

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

2. FIFO1 Write (CSA = LOW, WIRA = HIGH, MBA = LOW), FIFO1 read (CSB = 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 IDT723646.

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

1. tskewz 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 rising CLKA edge is less than tskewz, then AFC may transition HIGH one CLKC cycle later than shown.

2. FIFO2 write (MBC = LOW), FIFO2 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 IDT723646.

4. Port C size is word or byte, AFC is set LOW by the last word or byte write of the long word, respectively.
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Figure 27. Timing for AFC when FIFO2 is Almost-Full (IDT Standard and FWFT Modes)




IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™

WITH BUS-MATCHING 256 x 36 x 2,512 x 36 x 2 and 1,024 x 36 x 2 COMMERCIAL TEMPERATURE RANGE
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NOTE:
1. IfPortBis 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 BO-B17 will have valid data. If Port B is configured
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, B0-B8 will have valid data (B9-B17 will be indeterminate).

Figure 28. Timing for Maill Register and MBF1 Flag (IDT Standard and FWFT Modes)
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NOTE:

1. IfPort Cis configured for word size, data can be written to the Mail2 register using C0-C17. In this first case, A18-A35 will have valid data (A0-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 Flag (IDT Standard and FWFT Modes)




IDT723626/723636/723646 CMOS TRIPLE BUS SyncFIFO™

WITH BUS-MATCHING 256 x 36 x 2, 512 x 36 x 2 and 1,024 x 36 x 2 COMMERCIAL TEMPERATURE RANGE
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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
BLANK Commercial (0°C to +70°C)
| PF Thin Quad Flat Pack (TQFP, PK128-1)
| 12 . Clock Cycle Time (tcLk)
[ 15 Commercial Only Speed in Nanoseconds
| L Low Power
| 723626 256 x 36 x 2 00 Triple Bus SyncFIFO with Bus-Matching
723636 512 x 36 x 2 0 Triple Bus SyncFIFO with Bus-Matching
723646 1,024 x 36 x 2 0 Triple Bus SyncFIFO with Bus-Matching
3271 drw32
NOTE:

1. Industrial temperature range is available by special order.
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