CMOS SyncBiFIFO™ IDT723622
256 x 36 x 2,512 x 36 X 2, IDT723632
e 1,024 x 36 X 2 IDT723642
FEATURES: « Available in 132-pin Plastic Quad Flatpack (PQFP) or space-
« Memory storage capacity: saving 120-pin Thin Quad Flatpack (TQFP)
IDT723622 — 256 x36 X 2 « Low-power 0.8-Micron Advanced CMOS technology
IDT723632 — 512x36x2 « Industrial temperature range (—40°C to +85°C) is available
IDT723642 - 1,024x36Xx2
« Free-running CLKA and CLKB may be asynchronous or DESCRIPTION:
coincident (simultaneous reading and writing of data on a single TheDT723622/723632/723642 are amonoalithic, high-speed, low-power,
clock edge is permitted) CMOS Bidirectional SyncFIFO (clocked) memory which supports clock fre-
« Two independent clocked FIFOs buffering data in opposite quencies up to 83MHz and have read access times as fast as 8ns. Two
directions independent 256/512/1,024 x 36 dual-port SRAM FIFOs on board each chip
« Mailbox bypass register for each FIFO buffer data in opposite directions. Communication between each port may
« Programmable Almost-Full and Almost-Empty flags bypass the FIFOs via two 36-bit mailbox registers. Each mailbox register has
« Microprocessor Interface Control Logic aflag to signal when new mail has been stored.
« IRA, ORA, AEA, and AFA flags synchronized by CLKA These devices are a synchronous (clocked) FIFO, meaning each port
« IRB, ORB, AEB, and AFB flags synchronized by CLKB employs asynchronous interface. All data transfers through a port are gated
« Supports clock frequencies up to 83MHz tothe LOW-to-HIGH transition of a port clock by enable signals. The clocks for
« Fastaccess times of 8ns each port are independent of one another and can be asynchronous or
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IDT723622/723632/723642 CMOS SyncBiFIFO™
256 x 36 x 2, 512 x 36 x 2, 1,024 x 36 X 2

DESCRIPTION (CONTINUED)

coincident. The enables for each port are arranged to provide a simple
bidirectionalinterface between microprocessors and/or buses with synchro-
nous control.

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

The Input Ready (IRA, IRB) and Almost-Full (AFA, AFB) flags of a FIFO
aretwo-stage synchronizedtothe port clock thatwrites datainto its array. The
OutputReady (ORA, ORB) and Almost-Empty (AEA, AEB) flags of aFIFO are

PIN CONFIGURATION
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COMMERCIAL TEMPERATURERANGE

two-stage synchronizedtothe portclock that reads data fromits array. Offset
values for the Almost-Full and Almost-Empty flags of both FIFOs can be
programmed from PortA.

Two or more devices may be used in parallel to create wider data paths.
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 723622/723632/723642 are characterized for operation from 0°C to
70°C. Industrial temperature range (-40°C to +85°C) is available by special
order. Theyare fabricated using IDT's high speed, submicron CMOS technology.
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TOP VIEW

NOTES:
1. NC - no internal connection
2. Uses Yamaichi socket 1C51-1324-828




IDT723622/723632/723642 CMOS SyncBiFIFO™
256 X 36 x 2,512 x 36 x 2, 1,024 x 36 x 2

PIN CONFIGURATION (CONTINUED)

COMMERCIAL TEMPERATURERANGE
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IDT723622/723632/723642 CMOS SyncBiFIFO™

256 x 36 x 2,512 x 36 x 2, 1,024 x 36 X 2

COMMERCIAL TEMPERATURERANGE

PIN DESCRIPTIONS

Symbol Name 110 Description

A0-A35 Port AData 110 36-hitbidirectional data portforside A.

AEA Port AAlmost- 0 Programmable Almost-Empty flag synchronized to CLKA. Itis LOW when the number of words

Empty Flag (PortA) | inFIFO2islessthan orequaltothe value inthe Almost-Empty A Offset register, X2.

AEB PortB Almost- o Programmable Almost-Empty flag synchronized to CLKB. Itis LOW when the number of words

Empty Flag (PortB) | inFIFOlislessthanorequaltothe valueinthe Almost-Empty B Offsetregister, X1.

AFA Port AAlmost- 0 Programmable Almost-Full flag synchronized to CLKA. Itis LOW whenthe number of empty

Full Flag (PortA) | locationsin FIFO1islessthan or equal to the value inthe Almost-Full A Offset register, Y1.

AFB PortB Almost- 0 Programmable Almost-Full flag synchronized to CLKB. Itis LOW whenthe number of empty

Full Flag (PortB) | locationsin FIFO2islessthan or equal to the value in the Almost-Full B Offset register, Y2.

BO-B35 PortB Data I/0 36-bitbidirectional data port for side B.

CLKA PortAClock | CLKA s a continuous clock that synchronizes all data transfers through port Aand can be
asynchronous or coincident to CLKB. IRA, ORA, AFA, and AEA are all synchronized to the
LOW-to-HIGH transition of CLKA.

CLKB PortB Clock | CLKB s a continuous clock that synchronizes all data transfers through port B and can be
asynchronous or coincident to CLKA. IRB, ORB, AFB, and AEB are synchronized to the LOW-
to-HIGH transition of CLKB.

CSA Port A Chip CSA mustbe LOW to enable a LOW-to-HIGH transition of CLKA to read or write on port A.

Select The A0-A35 outputs are in the high-impedance state when CSA is HIGH.

CSB Port B Chip CSB must be LOW to enable a LOW-to-HIGH transition of CLKB to read or write data on

Select port B. The B0-B35 outputs are in the high-impedance state when CSB is HIGH.

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

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

FS1,FSO | FlagOffset | The LOW-to-HIGH transition of a FIFO's Reset input latches the values of FSO and FS1.

Selects If either FSO or FS1is HIGH when a Reset goes HIGH, one of three preset values is selected as
the offset forthe FIFOs Almost-Full and Aimost-Empty flags. If both FIFOs are reset simultaneously
and both FSO and FS1 are LOW when RST1 and RST2 go HIGH, the first four writes to FIFO1
load the Almost-Empty and Almost-Full offsets for both FIFOs.

IRA Input Ready 0 IRAis synchronizedto the LOW-to-HIGH transition of CLKA. When IRAis LOW, FIFO1isfull

Flag (PortA) | andwritestoits array are disabled. IRA is set LOW when FIFO1 is reset and is set HIGH on the
second LOW-to-HIGH transition of CLKA afterreset.

IRB Input Ready 0 IRB is synchronized to the LOW-to-HIGH transition of CLKB. When IRBis LOW, FIFO2 is full

Flag (PortB) | andwritestoits array are disabled. IRB is set LOW when FIFO2 is reset and is set HIGH on the
second LOW-to-HIGH transition of CLKB after reset.

MBA Port A Mailbox I AHIGH level on MBA chooses a mailbox register for a port A read or write operation.

Select When the A0-A35 outputs are active, a HIGH level on MBA selects data from the mail2 register for
outputandaLOW level selects FIFO2 output register data for output.

MBB Port B Mailbox | AHIGH level on MBB chooses a mailbox register for a port B read or write operation. When the

Select B0-B35 outputs are active, a HIGH level on MBB selects data from the mail1 register or output and
aLOW levelselects FIFO1 outputregister datafor output.

MBF1 Mail1 Register 0 MBF1 is set LOW by a LOW-to-HIGH transition of CLKA that writes data to the maill

Flag register. Writes to the maill register are inhibited while MBF 1 is 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
setHIGH when FIFO1 is reset.

MBF2 Mail2 Register 0 MBF2is set LOW by a LOW-to-HIGH transition of CLKB that writes data to the mail2 register.

Flag Writes to the mail2 register are inhibited while MBF2 is LOW. MBF2is set HIGH by a LOW-
to-HIGH transition of CLKA when a port A read is selected and MBA is HIGH. MBF2 is also
set HIGH when FIFO2 is reset.




IDT723622/723632/723642 CMOS SyncBiFIFO™

256 x 36 x 2,512 x 36 x 2, 1,024 x 36 X 2 COMMERCIAL TEMPERATURERANGE

PIN DESCRIPTIONS (CONTINUED)

Symbol Name 110 Description
ORA OutputReady 0 ORA s synchronized to the LOW-to-HIGH transition of CLKA. When ORAis LOW, FIFO2is
Flag (PortA) [ emptyandreads fromits memory are disabled. Ready data is present on the output register

of FIFO2 when ORA is HIGH. ORA is forced LOW when FIFO2 is reset and goes HIGH on the
third LOW-to-HIGH transition of CLKA afteraword is loaded to empty memory.

ORB OutputReady 0 ORB s synchronized to the LOW-to-HIGH transition of CLKB. When ORBis LOW, FIFO1is

Flag (PortB) [ emptyandreadsfromits memory are disabled. Ready datais presentonthe outputregister of FIFO1
when ORB is HIGH. ORB is forced LOW when FIFO1 is reset and goes HIGH on the third LOW-to-
HIGH transition of CLKB after aword is loaded to empty memory.

RST1 FIFO1Reset Toreset FIFO1, four LOW-to-HIGH transitions of CLKA and four LOW-to-HIGH transitions of CLKB
mustoccur while RST1is LOW. The LOW-to-HIGH transition of RST1 latches the status of FSO
and FS1 for AFA and AEB offset selection. FIFO1 must be reset upon power up before datais
writtentoits RAM.

RST2 FIFO2 Reset Toreset FIFO2, four LOW-to-HIGH transitions of CLKA and four LOW-to-HIGH transitions of CLKB
must occurv@ RST@.OW. The LOW-to-HIGH transition of RST2 latches the status of FSO
and FS1 for AFB and AEA offset selection. FIFO2 must be reset upon power up before data is

writtentoits RAM.
WIRA Port AWrite/ AHIGH selects a write operation and a LOW selects aread operation on port A for a LOW-to-HIGH
Read Select transition of CLKA. The A0-A35 outputs are in the HIGH impedance state when W/RAis HIGH.
W/RB PortB Write/ ALOW selects a write operation and a HIGH selects a read operation on port B for a LOW-to-HIGH

Read Select transition of CLKB. The BO-B35 outputs are inthe high-impedance state when W/RBis LOW.




IDT723622/723632/723642 CMOS SyncBiFIFO™

256 x 36 x 2,512 x 36 x 2, 1,024 x 36 X 2 COMMERCIAL TEMPERATURERANGE

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

Symbol Rating Commercial Unit
Vee Supply Voltage Range -0.5t07 Vv
Vi@ InputVoltage Range -0.5toVcc+0.5 v
Vo®@ OutputVoltage Range -0.5toVce+0.5 \Y

lIK Input Clamp Current (Vi< 0 or Vi > Vcc) +20 mA

lok Output Clamp Current (Vo =<0 or Vo > Vcc) +50 mA

lout Continuous Output Current (Vo =0to Vcc) +50 mA

Icc Continuous Current Through Vcc or GND +400 mA
TsTG Storage Temperature Range —-65t0150 °C

NOTES:

1. Stresses beyond those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only and functional operation of the device at these
or any other conditions beyond those indicated under "recommended operating conditions" is notimplied. 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 (Commerecial) 45 5.0 55 \Y
ViH | High-LevelInput Voltage (Commercial) 2 — — Vv
ViL [ Low-LevellnputVoltage (Commercial) — — 038 \Y
loH | High-Level Output Current(Commercial) — — 4 mA
loL | Low-Level Output Current(Commercial) — — 8 mA
Ta | Operating Temperature (Commercial) 0 — 70 °C

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

IDT723622

IDT723632

IDT723642

Commercial
tclk=12,15ns

Symbol Parameter Test Conditions Min. Typ.® Max. Unit
VoH Output Logic"1" Voltage Vce = 4.5V, loH = -4 mA 24 — — \Y
VoL Output Logic"0"Voltage Vee = 4.5V, loL =8 mA — — 05 v
LI Input Leakage Current (Any Input) Vee = 5.5V, Vi=Vccor0 — — +10 HA
ILo OutputLeakage Current Vce =55V, Vo =Vccor0 — — +10 HA
Icc2® | Standby Current (with CLKA & CLKB running) | Vcc =5.5V, Vi=Vcc 0.2V or OV — — 8 mA
Icc3® | Standby Current(no clocks running) Vce =55V, Vi=Vcc -0.2V or OV — — 1 mA
CiN® Input Capacitance Vi=0, f=1MHz — 4 — pF
Cout® | OutputCapacitance Vo =0, f=1MHZ — 8 — pF

NOTES:

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

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

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




IDT723622/723632/723642 CMOS SyncBiFIFO™
256 X 36 x 2,512 x 36 x 2, 1,024 x 36 x 2 COMMERCIAL TEMPERATURERANGE

DETERMINING ACTIVE CURRENT CONSUMPTION AND POWER DISSIPATION

The Icc) current for the graph in Figure 1 was taken while simultaneously reading and writing a FIFO on the IDT723622/723632/723642 with CLKA
and CLKB settofs. All datainputs 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 and the 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 (PT) of these FIFOs may be calculated by:
PT = Vce x [lec(f) + (N x Alee x de)] + Z(CL x Vec? X fo)

where:
N = number of outputs =36
Alcc = increase in power supply current for each input ata TTL HIGH level

dc = duty cycle of inputs ata TTL HIGH level of 3.4 V

CL = outputcapacitance load
fo = switching frequency of an output
300
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Figure 1. Typical Characteristics: Supply Current (Icc) vs Clock Frequency (fs)




IDT723622/723632/723642 CMOS SyncBiFIFO™

256 x 36 x 2,512 x 36 x 2, 1,024 x 36 X 2 COMMERCIAL TEMPERATURERANGE

TIMING REQUIREMENTS OVER RECOMMENDED RANGES OF SUPPLY

VOLTAGE AND OPERATING FREE-AIRTEMPERATURE
(Commercial: Vcc = 5V + 10%, Ta = 0°C to +70°C)

Commercial

IDT723622L12 IDT723622L15

IDT723632L12 IDT723632L15

IDT723642L.12 IDT723642L15
Symbol Parameter Min. Max. Min. Max. Unit
fs Clock Frequency, CLKA or CLKB — 83 — 66.7 MHz
tcLK Clock Cycle Time, CLKA or CLKB 12 — 15 — ns
{CLKH Pulse Duration, CLKA or CLKB HIGH 5 — 6 — ns
tCLKL Pulse Duration, CLKA and CLKB LOW 5 — 6 — ns
DS Setup Time, A0-A35 before CLKAt and B0-B35 before CLKB 1 3 — — ns
tens1 | Setup Time, CSA and W/RA before CLKA1 ; CSB and W/RB before CLKBt 4 — 45 — ns
tENS2 Setup Time, ENA and MBA, before CLKA1 ; ENB and MBB before CLKB 1 3 — 45 — ns
tRSTS | Setup Time, RST1 orRST2 LOW before CLKA or CLKB @ 5 — 5 — ns
tFSS Setup Time, FSO0 and FS1 before RST1 and RST2 HIGH 75 — 75 — ns
tDH Hold Time, A0-A35 after CLKAt and BO-B35 after CLKB 1 05 — 1 — ns
tENH Hold Time, CSA, W/RA, ENA, and MBA after CLKA1 ; CSB, W/RB, ENB, 05 — 1 — ns

and MBB after CLKB 1

tRSTH | Hold Time, RST1 or RST2 LOW after CLKAt or CLKB1t @ 4 — 4 — ns
tFSH Hold Time, FS0 and FS1 after RST1 and RST2 HIGH 2 — 2 — ns
tSKEw1® | Skew Time, between CLKA1 and CLKB1 for ORA, ORB, IRA, and IRB 75 — 7.5 — ns
tskew2¢4| Skew Time, between CLKAt and CLKB1 for AEA, AEB, AFA, and AFB 12 — 12 — ns

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 between CLKA cycle and CLKB cycle.
4. Design simulated, not tested.




IDT723622/723632/723642 CMOS SyncBiFIFO™

256 x 36 x 2,512 x 36 x 2, 1,024 x 36 X 2 COMMERCIAL TEMPERATURERANGE

SWITCHING CHARACTERISTICS OVERRECOMMENDED RANGES OF SUPPLY

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

Commercial
IDT723622L12 IDT723622L15
IDT723632L12 IDT723632L15
IDT723642L.12 IDT723642L15
Symbol Parameter Min. Max. Min. Max. Unit
ta Access Time, CLKA1 to AO-A35and CLKB 1 to B0-B35 2 8 2 10 ns
tPIR Propagation Delay Time, CLKA1 to IRAand CLKB1 to IRB 2 8 2 8 ns
tPOR Propagation Delay Time, CLKAt to ORAand CLKB1 to ORB 1 8 1 8 ns
tPAE | Propagation Delay Time, CLKAt toAEAand CLKB1t to AEB 1 8 1 8 ns
tPAF | Propagation Delay Time, CLKAt to AFAand CLKB1 to AFB 1 8 1 8 ns
tPMF Propagation Delay Time, CLKAt to MBF1 LOW or MBF2 HIGH and 0 8 0 8 ns
CLKB1t to MBF2 LOW or MBF1 HIGH
tPMR Propagation Delay Time, CLKAt to B0-B35@ and CLKB 1 to AQ-A35¢) 2 8 2 10 ns
tMDV Propagation Delay Time, MBA to A0-A35 valid and MBB to BO-B35 Valid 2 8 2 10 ns
tRsF | Propagation Delay Time, RSTTLOW to AEBLOW, AFAHIGH, and 1 10 1 15 ns
MBF1 HIGH, and RST2 LOW to AEA LOW, AFB HIGH, and MBF2 HIGH
tEN Enable Time, CSA and W/RALOW to A0-A35 Active and CSB LOW 2 6 2 10 ns
and W/RB HIGH to B0-B35 Active
[ Disable Time, CSA or W/RA HIGH to A0-A35 at high-impedance and 1 6 1 8 ns
CSB HIGH or W/RB LOW to B0-B35 at high-impedance

NOTES:

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

2. Writing data to the maill register when the B0-B35 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

RESET

After power up, a Master Reset operation must be performed by
providingaLOW pulsetoRSTIand RST2 simultaneously. Afterwards, the FIFO
memories of the IDT723622/723632/723642 are reset separately by taking
their Reset (RST1,RST2) inputs LOW for atleastfour port A Clock (CLKA) and
four port B Clock (CLKB) LOW-to-HIGH transitions. The Resetinputs can switch
asynchronously tothe clocks. AFIFOresetinitializestheinternal read and write
pointers and forces the Input Ready flag (IRA, IRB) LOW, the Output Ready
flag (ORA, ORB) LOW, the Amost-Empty flag (AEA, AEB) LOW, and the Almost-
Full flag (AFA, AFB) HIGH. Resetting a FIFO also forces the Mailbox Flag
(MBF1, MBF2) of the parallel mailbox register HIGH. AfteraFIFQ is reset, its
Input Ready flag is set HIGH after two clock cycles to begin normal operation.

ALOW-to-HIGH transition ona FIFO Reset (RST1, RST2) inputlatches
the value ofthe Flag Select (FS0, FS1) inputs for choosing the Almost-Fulland
Almost-Empty offset programming method (for details see Table 1, Flag
Programming and the Almost-Empty Flag and Almost-Full Flag Offset
Programming sectionthatfollows). The relevant FIFO Resettiming diagram can
be found in Figure 2.

ALMOST-EMPTY FLAG AND ALMOST-FULL FLAG OFFSET PRO-
GRAMMING

Four registers in these devices are used to hold the offset values for
the Almost-Empty and Almost-Full flags. The port B Aimost-Empty flag (AEB)
Offsetregisterislabeled X1andthe port A Almost-Empty flag (AEA) Offsetregister

islabeled X2. The port A Almost-Full flag (AFA) Offsetregisterislabeled Y1 and
the port B Almost-Fullflag (AFB) Offsetregisteris labeled Y2. Theindex of each
register name corresponds to its FIFO number. The offset registers can be
loadedwith presetvalues during the reset of a FIFO or they can be programmed

from port A (see Table 1).

— PRESET VALUES

Toloadthe FIFO's Aimost-Empty flag and Aimost-Full flag Offsetregisters
withone ofthethree presetvalueslistedin Table 1, atleastone ofthe flag select
inputs mustbe HIGH during the LOW-to-HIGH transition of its Resetinput. For
example, toloadthe presetvalue of 64 into X1and Y1, FSOand FS1 mustbe
HIGHwhen FIFO1Reset (RST1) returns HIGH. Flag offset registers associated
with FIFO2 are loaded with one of the presetvaluesin the same way with FIFO2
Reset (RST2) toggled simultaneously with FIFO1 Reset (RST). For preset

value loading timing diagram, see Figure 2.

TABLE 1 — FLAG PROGRAMMING

COMMERCIAL TEMPERATURERANGE

—PARALLEL LOAD FROMPORT A

Toprogramthe X1, X2, Y1,and Y2registersfrom port A, both FIFOs should
be reset simultaneously with FS0 and FS1 LOW during the LOW-to-HIGH
transition of the Resetinputs. After this resetis complete, the first four writes to
FIFO1donotstore datainthe FIFO memory butloadthe offsetregistersinthe
order Y1, X1,Y2, X2. The port A datainputs used by the offset registers are
(AT7-A0), (A8-AD), or (A9-A0) forthe IDT723622, IDT723632, or IDT723642,
respectively. The highestnumberedinputis used as the most significant bit of
the binary numberin each case. Valid programming values for the registers
ranges from 1to 252 forthe IDT723622; 1 to 508 forthe IDT723632; and 1 to
1,020forthe IDT723642. Afterallthe offsetregisters are programmed from port
A, the portB Input Ready flag (IRB) is set HIGH, and both FIFOs begin normal
operation. See Figure 3for relevant offset register parallel programming timing
diagram.

FIFO WRITE/READ OPERATION

The state of the port A data (A0-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.

Datais loaded into FIFO1 from the A0-A35 inputs on a LOW-to-HIGH
transition of CLKAwhen CSAis LOW, W/RAis HIGH, ENAis HIGH, MBA is
LOW, and IRAisHIGH. Datais read from FIFO2 to the A0-A35 outputs by a
LOW-to-HIGH transition of CLKAwhen CSAis LOW, W/RAis LOW, ENAs
HIGH, MBAis LOW, and ORAis HIGH (see Table 2). FIFO reads and writes
onportAareindependentofany concurrent port B operation. Write and Read
cycle timing diagrams for port A can be found in Figure 4 and 7.

The port B control signals are identical tothose of port Awith the exception
thatthe port B Write/Read select (W/RB)is theinverse of the port A Write/Read
select(W/RA). The state of the port B data (B0-B35) outputsis controlled by the

port B Chip Select (CSB) and port B Write/Read select (W/RB). The B0-B35
outputsarein the high-impedance state when either CSB is HIGH or W/RBis
LOW. The B0-B35 outputs are active when CSBis LOW and W/RB is HIGH.

Datais loaded into FIFO2 from the B0-B35 inputs on a LOW-to-HIGH
transition of CLKBwhen CSBisLOW, W/RBisLOW, ENBisHIGH, MBBisLOW,
and IRBis HIGH. Data s read from FIFO1 to the B0-B35 outputs by a LOW-
to-HIGH transition of CLKB when CSBis LOW, W/RBis HIGH, ENBis HIGH,
MBBisLOW, and ORBisHIGH (see Table 3) . FIFO reads and writes on port
B are independent of any concurrent port A operation. Write and Read cycle
timing diagrams for port B can be found in Figure 5and 6.

FS1 FSO RST1 RST2 X1 AND Y1 REGISTERS(1) X2 AND Y2 REGISTERS(2)
H H 1 X 64 X
H H X 1 X 64
H L 1 X 16 X
H L X 1 X 16
L H 1 X 8 X
L H X 1 X 8
L L 1 1 Programmed from port A Programmed fromportA
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 AFB.
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The setup and hold time constraints to the port Clocks for the port Chip
Selects and Write/Read selects are only for enabling write and read
operations and are not related to high-impedance control of the data
outputs. If a port enable is LOW during a clock cycle, the port’s Chip Select
and Write/Read select may change states during the setup and hold time
window of the cycle.

When a FIFO Output Ready flag is LOW, the next word written is
automatically senttothe FIFO outputregister automatically by the LOW-to-HIGH
transition ofthe port clock that sets the Output Ready flag HIGH. Whenthe Output
Readyflagis HIGH, subsequentdatais clocked tothe outputregisters onlywhen
aFIFOreadis selected usingthe port's Chip Select, Write/Read select, Enable,
and Mailbox select.

SYNCHRONIZED FIFO FLAGS

Each FIFOis synchronized toits 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 and CLKB operate asynchro-
nously to one another. ORA, AEA, IRA, and AFA are synchronized to CLKA.
ORB, AEB, IRB, and AFB are synchronized to CLKB. Tables 4 and 5 show
the relationship of each port flag to FIFO1 and FIFO2.

OUTPUT READY FLAGS (ORA, ORB)

The Output Ready flag of a FIFO is synchronized to the port clock that
reads data from its array. When the Output Ready flag is HIGH, new data
is presentin the FIFO output register. When the Output Ready flag is LOW,
the previous datawordis presentinthe FIFO outputregisterand attempted FIFO
reads are ignored.

AFIFO read pointeris incremented each time a new word is clocked to
itsoutputregister. The state machine that controls an Output Ready flag monitors
a write pointer and read pointer comparator that indicates when the FIFO
memory status isempty, empty+1, orempty+2. Fromthe time awordis written
toaFIFO, itcanbe shifted tothe FIFO outputregisterinaminimumof three cycles
ofthe Output Ready flag synchronizing clock. Therefore, an Output Ready flag
isLOWifawordinmemoryisthe nextdatatobe senttothe FIFO outputregister
andthree cyclesofthe port Clock thatreads data fromthe FIFO have notelapsed
since the time the word was written. The Output Ready flag ofthe FIFO remains
LOW untilthe third LOW-to-HIGH transition of the synchronizing clock occurs,
simultaneously forcing the Output Ready flag HIGH and shifting the word to the
FIFOoutputregister.

ALOW:-to-HIGH transition on an Output Ready flag synchronizing clock
begins the first synchronization cycle of awrite if the clock transition occurs at
timetskewz orgreater afterthe write. Otherwise, the subsequentclock cycle can
be the first synchronization cycle (see Figures 8 and 9 for ORAand ORB timing
diagrams).

INPUT READY FLAGS (IRA, IRB)

The InputReady flag of a FIFO is synchronized tothe port clock thatwrites
datatoitsarray. Whenthe InputReady flagis HIGH, amemory locationis free
inthe FIFOtoreceive new data. Nomemory locations are free whenthe Input
Ready flag is LOW and attempted writes to the FIFO are ignored.

Eachtimeawordiswrittentoa FIFO, itswrite pointerisincremented. The
state machine that controlsan Input Ready flag monitorsawrite pointerandread
pointer comparator thatindicates whenthe FIFO memory statusis full, full-1, or

TABLE 2 — PORT A ENABLE FUNCTION TABLE

CSA | WRA | ENA |[MBA | CLKA Data A (A0-A35) /O 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 Maillwrite

L L L L X Output None

L L H L 1 Output FIFO2 read

L L L H X Output None

L L H H 1 Output Mail2 read (set MBF2 HIGH)

TABLE 3 — PORT B ENABLE FUNCTION TABLE

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

H X X X X High-Impedance None

L L L X X Input None

L L H L 1 Input FIFO2 write

L L H H 1 Input Mail2 write

L H L L X Output None

L H H L 1 Output FIFO1 read

L H L H X Output None

L H H H 1 Output Maill read (set MBF1 HIGH)
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full-2. Fromthe time aword is read froma FIFO, its previous memory location
is ready to be written in a minimum of two cycles of the Input Ready flag
synchronizing clock. Therefore, an Input Ready flag is LOW if less than two
cycles ofthe Input Ready flag synchronizing clock have elapsed since the next
memory write location has beenread. The second LOW-to-HIGH transition on
the Input Ready flag synchronizing Clock after the read sets the Input Ready
flagHIGH.

A LOW-to-HIGH transition on an Input Ready flag synchronizing clock
begins thefirst synchronization cycle of aread ifthe clock transition occurs at
timetskewz or greater afterthe read. Otherwise, the subsequentclock cycle can
be thefirst synchronization cycle (see Figures 10and 11 for timing diagrams).

ALMOST-EMPTY FLAGS (AEA, AEB)

The Aimost-Empty flag ofaFIFOis synchronizedtothe portclock that reads
datafromitsarray. The state machine thatcontrols an Almost-Empty flagmonitors
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

TABLE 4 — FIFO1 FLAG OPERATION

almost-empty stateis defined by the contents of register X1 for AEB and register
X2for AEA. Theseregistersare loaded with presetvalues duringa FIFOreset
or programmed from port A (see Almost-Empty flag and Almost-Full flag offset
programming section). An Aimost-Empty flagis LOW when ts FIFO contains
Xorlesswords and is HIGH when its FIFO contains (X+1) or more words. A
dataword presentin the FIFO output register has been read from memory.

Two LOW-to-HIGH transitions of the Almost-Empty flag synchronizing
clockare required after a FIFO write forits Almost-Empty flag to reflect the new
level offill. 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 thatfilled the memorytothe (X+1) level. An Almost-Empty flag
issetHIGH bythe second LOW-to-HIGH transition of its synchronizing clock after
the FIFO write thatfills memory tothe (X+1) level. ALOW-to-HIGH transition of
anAlmost-Empty flag synchronizing clock begins the firstsynchronizationcycle
ifitoccursattimetskewz or greater afterthe write thatfills the FIFO to (X+1) words.
Otherwise, the subsequentsynchronizing clock cycle may be the first synchro-
nization cycle. (See Figures 12 and 13).

Synchronized Synchronized
Number of Words in FIFQ®*2 toCLKB___ ___toCLKA
IDT7236226) IDT723632¢) IDT7236426) ORB AEB AFA IRA
0 0 0 L L H H
1to X1 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)t0255 (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 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 reset of FIFO1 or

programmed from port A.

TABLE 5 — FIFO2 FLAG OPERATION

Synchronized Synchronized
Number of Words in FIFQ®2 toCLKA ___toCLKB
IDT7236220) IDT7236320) IDT7236420) ORA AEA AFB IRB
0 0 0 L L H H
1to X2 1to 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)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. Data in the output register does not count as a "word in FIFO memory". Since 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 AFB. Both X2 and Y2 are selected during a reset of FIFO2 or

programmed from port A.
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ALMOST-FULL FLAGS (AFA, AFB)

The Almost-Fullflag of a FIFO is synchronized to the port clock that writes
datatoitsarray. The state machine that controls an Almost-Full flag monitorsa
write pointerand read pointer comparator thatindicates whenthe FIFO memory
statusisalmost-full, almost-full-1, or almost-full-2. The almost-full state is defined
by the contents of register Y1 for AFAand register Y2 for AFB. Theseregisters
are loaded with preset values during a FIFO reset or programmed from port
A(see Almost-Empty flag and Almost-Full flag offset programming section).
An Almost-Full flagis LOWwhenthe numberofwordsinits FIFOis greaterthan
orequalto (256-Y), (512-Y), or (1,024-Y) for the IDT723622, IDT723632, or
IDT723642respectively. An Almost-Full flagis HIGHwhenthe number of words
inits FIFOis less than or equal to [256-(Y+1)], [512-(Y+1)], or [1,024-(Y+1)]
forthe IDT723622,1DT723632, or IDT723642 respectively. Note thata data
word presentinthe FIFO output register has been read from memory.

Two LOW-to-HIGH transitions of the Almost-Full flag synchronizing clock
arerequired afteraFIFO read for its Almost-Full flag to reflect the new level of
fill. Therefore, the Almost-Full flag of a FIFO containing [256/512/1,024-(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-Full flagis set HIGH by the second LOW-to-HIGH
transition ofits synchronizing clock afterthe FIFO read thatreduces the number
ofwordsinmemoryto[256/512/1,024-(Y+1)]. ALOW-to-HIGH transition ofan
Almost-Fullflag synchronizing clock begins the first synchronization cycle ifit
occursattimetskewz2or greater after the read that reduces the number of words

COMMERCIAL TEMPERATURERANGE

inmemoryto[256/512/1,024-(Y+1)]. Otherwise, the subsequentsynchroniz-
ing clock cycle may be thefirstsynchronization cycle (see Figures 14 and 15).

MAILBOX REGISTERS

Each FIFO has a 36-bit bypass register to pass command and control
information between port A and port B without putting it in queue. The
Mailbox select (MBA, MBB) inputs choose between a mail register and a
FIFO for a port data transfer operation. ALOW-to-HIGH transition on CLKA
writes A0-A35 datatothe mail1 registerwhen a port AWrite is selected by CSA,
WI/RA, and ENAandwith MBAHIGH. ALOW-to-HIGH transition on CLKB writes
B0-B35 data to the mail2 register when a port B Write is selected by CSB, W/
RB, and ENB and with MBB HIGH. Writing data to a mail register sets its
corresponding flag (MBF 1 or MBF2) LOW. Attempted writes to amail register
areignored 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 and from
the mail register when the port-mailbox select input is HIGH. The Maill
Register Flag (MBF1)is set HIGH by aLOW-to-HIGH transition on CLKBwhen
aport B Read is selected by CSB, W/RB, and ENB and with MBB HIGH. The
Mail2 Register Flag (MBF2) s set HIGH by aLOW-to-HIGH transition on CLKA
whenaportAread s selected by CSA, W/RA, and ENA and with MBAHIGH.
The datainamail register remainsintactafteritis read and changes only when
newdatais writtentothe register. For mail register and Mail Register flag timing
diagrams, see Figure 16 and 17.
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NOTE:
1. FIFO2 is reset in the same manner to load X2 and Y2 with a preset value.

Figure 2. FIFO1 Reset and Loading X1 and Y1 with a Preset Value of Eight(%)
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NOTES:

1. tskew is the minimum time between the rising CLKA edge and a rising CLKB edge for IRB to transition HIGH in the next cycle. If the time between the rising edge of CLKA and
rising edge of CLKB is less than tskewz, then IRB may transition HIGH one CLKB cycle later than shown.
2. CSA = LOW, W/RA = HIGH, MBA = LOW. It is not necessary to program offset register on consecutive clock cycles.

Figure 3. Parallel Programming of the Almost-Full Flag and Almost-Empty Flag Offset Values after Reset
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NOTE:
1. Written to FIFOL.

Figure 4. Port A Write Cycle Timing for FIFO1
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NOTE:
1. Written to FIFO2.

Figure 5. Port B Write Cycle Timing for FIFO2
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NOTE:
1. Read From FIFOL.

Figure 6. Port B Read Cycle Timing for FIFO1
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NOTE:

1. Read From FIFO2.

Figure 7. Port A Read Cycle Timing for FIFO2
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NOTE:

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 to the FIFO1 output register in three CLKB cycles.

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

Figure 8. ORB Flag Timing and First Data Word Fall Through when FIFO1 is Empty
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1. tskew1 is the minimum time between a rising CLKB 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 rising CLKB edge and rising CLKA edge is less than tskewz, then the transition of ORA HIGH and load of the first word to the output register may occur one CLKA
cycle later than shown.

Figure 9. ORA Flag Timing and First Data Word Fall Through when FIFO2 is Empty
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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 rising
CLKA edge is less than tskewi, then IRA may transition HIGH one CLKA cycle later than shown.

Figure 10. IRA Flag Timing and First Available Write when FIFO1 is Full




IDT723622/723632/723642 CMOS SyncBiFIFO™

256 x 36 x 2,512 x 36 x 2, 1,024 x 36 X 2

CLKA
CSA
W/RA

MBA

ENA

ORA

A0 -A35

CLKB

IRB
CSB

W/RB

MBB

ENB

BO - B35

NOTE:

|—————— tCLK —_—
{CLKH tCLKL —™

LOW

COMMERCIAL TEMPERATURERANGE

LOW

LOW

tENS2— ~— tENH

LA ONONNN

HIGH

- tp—
Previous Word in FIFO2 Output Register Next Word From FIFO2

le— tskEW1® toLK ————»
tCLKH —P*—tcLKL —
1 52_\_74_J

<— tPIR Ajé
FIFO2 FULL

LOW

[— tPIR j

LOW

tENS2— —tENH

NN NN N NN NN NN N NN NN IO IO OISO

v. IO

tENS21

r tENH

N / /14

LIS A

tDS

SRONNNNNNNN

~—TtDH

1)

2L KKK KKK X XK XK XK X XD

j

To FIFO2 3022 drw 13

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

ENA

Figure 11. IRB Flag Timing and First Available Write when FIFO2 is
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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, W/RB = HIGH, MBB = LOW). Data in the FIFO1 output register has been read from the FIFO.

Figure 12. Timing for AEBwhen FIFO1 is Almost-Empty
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NOTES:

1. tskewz is the minimum time between a rising CLKB edge and a rising CLKA edge for AEA to transition HIGH in the next CLKA cycle. If the time between the rising CLKB edge
and rising CLKA edge is less than tskew2, then AEA may transition HIGH one CLKA cycle later than shown.

2. FIFO2 Write (CSB = LOW, W/RB = LOW, MBB = LOW), FIFO2 read (CSA = LOW, W/RA = LOW, MBA = LOW). Data in the FIFO2 output register has been read from the FIFO.

Figure 13. Timing for AEA when FIFO2 is Almost-Empty
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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, W/RA = HIGH, MBA = LOW), FIFO1 read (CSB = LOW, W/RB = HIGH, MBB = LOW). Data in the FIFO1 output register has been read from the FIFO.

3. D = Maximum FIFO Depth = 256 for the IDT723622, 512 for the IDT723632, 1,024 for the IDT723642.

Figure 14. Timing for AFA when FIFO1 is Almost-Full
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NOTES:

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

2. FIFO2 write (CSB = LOW, W/RB = LOW, MBB = 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 IDT723622, 512 for the IDT723632, 1,024 for the IDT723642.
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Figure 15. Timing for AFB when FIFO2 is Almost-Full
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Figure 16. Timing for Maill Register and MBF1 Flag
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Figure 17. Timing for Mail2 Register and MBF2 Flag
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PARAMETER MEASUREMENT INFORMATION
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From Output
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GND
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ENABLE AND DISABLE TIMES PROPAGATION DELAY TIMES 3022 drw 20

NOTE:
1. Includes probe and jig capacitance.

Figure 18. Load Circuit and Voltage Waveforms




ORDERING INFORMATION

IDT XXXXXX X XX X X
Device Type Power Speed Package Process/
Temperature

Range

I—| BLANK Commercial (0°C to +70°C)

| PF Thin Quad Flat Pack (TQFP, PN120-1)
| PQF Plastic Quad Flat Pack (PQFP, PQ132-1)
|12 - } Clock Cycle Time (tcLk)
|15 Commercial Only Speed in Nanoseconds
I L Low Power
| 723622 256 x 36 x 2 0 SyncBiFIFOD

723632 512 x 36 x 2 0 SyncBiFIFOD

723642 1,024 x 36 x 2 0 SyncBiFIFODO
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NOTE:
1. Industrial temperature range is available by special order.
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