64 x36 x2

@IDT

3.3VOLT CMOS SyncBiFIFO™WITH
BUS-MATCHINGAND BYTE SWAPPING

IDT72V3614

FEATURES:

Two independent clocked FIFOs (64 x 36 storage capacity each)
buffering data in opposite directions

Supports clock frequencies up to 83 MHz

Fast access times of 8 ns

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

Mailbox bypass Register for each FIFO

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

Selection of Big- or Little-Endian format for word and byte bus
sizes

Three modes of byte-order swapping on port B
Programmable Almost-Full and Almost-Empty flags
Microprocessor interface control logic

EFA, FFA, AEA, and AFA flags synchronized by CLKA
EFB, FFB, AEB, and AFB flags synchronized by CLKB
Passive parity checking on each port

Parity generation can be selected for each port

Available in 132-pin plastic quad flat package (PQF), or space
saving 120-pin thin quad flat package (TQFP)

Pin and functionally compatible version of the 5V operating
IDT723614

Industrial temperature range (—40°C to +85°C) is available
Green parts available, see ordering information
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IDT72V3614 3.3V, CMOS SyncBiFIFO™WITH

BUS-MATCHING ANDBYTE SWAPPING 64 x 36 x 2

COMMERCIALTEMPERATURE RANGE

DESCRIPTION:

The IDT72V3614 is a pin and functionally compatible version of the
IDT723614, designed to run off a 3.3V supply for exceptionally low power
consumption. This device is monolithic, high-speed, low-power CMOS
bidirectional clocked FIFO memory. It supports clock frequencies up to 83 MHz
andhasreadaccesstimesasfastas8ns. The FIFO operatesinIDT Standard
mode. Two independent 64 x 36 dual-port SRAM FIFOs on board the chip
buffer datain opposite directions. Each FIFO has flags to indicate empty and
full conditions and two programmable flags (Almost-Fulland Almost-Empty) to

PIN CONFIGURATIONS ‘

> < © mr%
- = Tm
Z262Z%8222258 22 A6

Vcc
A12
A13
A4

GND
A1s
A1e
A17
A1s
A19
A20

GND
A21
A22
A23

NOTES:
1. Electrical pin 1 in center of beveled edge.
2. Uses Yamaichi socket IC51--1324-828.

indicate when a selected number of words is stored inmemory. FIFO dataon
portBcanbe inputand outputin 36-bit, 18-bit, and 9-bit formats with a choice
of Big- or Little-Endian configurations. Three modes of byte-order swapping are
possible with any bus size selection. Communication between each portcan
bypass the FIFOs viatwo 36-bit mailbox registers. Each mailbox register has
aflagtosignalwhennewmailhas been stored. Parity is checked passively on
each portand may be ignoredif notdesired. Parity generation can be selected
for data read from each port. Two or more devices can be used in parallel to
create wider data paths.
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PaFP® (PQ132-1, order code: PQF)
TOP VIEW
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IDT72V3614 3.3V, CMOS SyncBiFIFO™WITH
BUS-MATCHING ANDBYTE SWAPPING 64 x 36 x 2

DESCRIPTION (CONTINUED):

This device is a clocked FIFO, which means each port employs a
synchronous interface. All datatransfers through aportare gated to the LOW-
to-HIGH transition of a continuous (free-running) port clock by enable signals.
The clocks for each port are independent of one another and can be
asynchronous orcoincident. The enables foreach portare arrangedto provide
asimple bidirectional interface between microprocessors and/or buses con-
trolled by a synchronous interface.

PIN CONFIGURATIONS (CONTINUED)

COMMERCIALTEMPERATURE RANGE

The Full Flag (FFA, FFB) and Almost-Full flag (AFA, AFB) of a FIFO are
two-stage synchronizedtothe portclock that writes datatoits array. The Empty
Flag (EFA, EFB)and Almost-Empty (AEA, AEB) flag of a FIFO are two stage
synchronizedto the port clock that reads data fromits array.

TheDT72V3614is characterized for operationfrom 0°Cto 70°C. Industrial
temperature range (—40°Cto+85°C)is available by special order. Thisdevice
is fabricated using IDT's high speed, submicron CMOS technology.
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2

COMMERCIALTEMPERATURE RANGE

PIN DESCRIPTION

Symbol Name [0] Description
A0-A35 | PortAData I/0 | 36-bitbidirectional data portfor side A.
AEA Port A Aimost- O | Programmable Almost-Empty flag synchronized to CLKA. Itis LOW when the number of 36-bit words in
Empty Flag (PortA)| FIFO2islessthan orequaltothe value inthe offset register, X.
AEB Port B Almost- O | Programmable Aimost-Empty flag synchronized to CLKB. Itis LOW when the number of 36-bitwords in
Empty Flag (PortB)| FIFO1islessthan orequaltothe value inthe offset register, X.
AFA Port A Almost-Full O | Programmable Almost-Fullflag synchronizedto CLKA. Itis LOW when the number of 36-bit empty
Flag (PortA)| locationsin FIFO1 is less than or equal to the value in the offset register, X.
AFB PortB Almost-Full O | Programmable Almost-Fullflag synchronizedto CLKB. Itis LOW when the number of 36-bit empty
Flag (PortB)| locationsin FIFO2is less than or equal to the value in the offset register, X.
B0-B35 | PortBData I/O | 36-bitbidirectional data portfor side B.
BE Big-Endian Select I Selects the bytes on port B used during byte or word data transfer. ALOW on BE selects the most significant
bytes on B0-B35 for use, and a HIGH selects the least significant bytes.
CLKA PortA Clock I CLKA s a continuous clock that synchronizes all data transfers through port A and can be asynchronous or
coincidentto CLKB. EFA, FFA, AFA, and AEA are synchronized to the LOW-to-HIGH transition of CLKA.
CLKB Port B Clock I CLKB is a continuous clock that synchronizes all data transfers through port B and can be asynchronous or
coincidentto CLKA. Port B byte swapping and data port sizing operations are also synchronous to the
LOW-to-HIGH transition of CLKB. EFB, FFB, AFB, and AEB are synchronized to the LOW-to-HIGH
transition of CLKB.
CSA PortAChipSelect [ | [ CSAmustbe LOW toenable aLOW-to-HIGH transition of CLKA to read or write data on port A. The
A0-A35 outputs are inthe high-impedance state when CSAis HIGH.
CSB PortB Chip Select || CSBmustbe LOW to enable a LOW-to-HIGH transition of CLKB to read or write data on port B. The
B0-B35 outputs are inthe high-impedance state when CSBis HIGH.
EFA PortAEmptyFlag [ O | EFAissynchronizedtothe LOW-to-HIGH transition of CLKA. When EFAisLOW, FIFO2is empty,and _
(PortA)| and reads from its memory are disabled. Data can be read from FIFO2 to the output register when EFA is
HIGH. EFA s forced LOW when the device is reset and is set HIGH by the second LOW-to-HIGH
transition of CLKA after data is loaded into empty FIFO2 memory.
EFB PortBEmptyFlag [ O [ EFBissynchronizedtothe LOW-to-HIGH transition of CLKB. When EFBis LOW, the FIFO1 is empty, and
(PortB)| and reads from its memory are disabled. Data can be read from FIFO1 to the output register when EFB is
HIGH. EFB s forced LOW when the device is reset and is set HIGH by the second LOW-to-HIGH
transition of CLKB after data is loadedinto empty FIFO1 memory.
ENA Port A Enable I ENA must be HIGH to enable a LOW-to-HIGH transition of CLKA to read or write data on port A.
ENB Port B Enable I ENB must be HIGH to enable a LOW-to-HIGH transition of CLKB to read or write data on port B.
FFA Port A Full Flag O | FFAissynchronizedtothe LOW-to-HIGH transition of CLKA. When FFAis LOW, FIFO1is full, and writes
(PortA)| toits memory are disabled. FFAisforced LOW when the device is reset and is set HIGH by the second
LOW-to-HIGH transition of CLKA after reset.
FFB Port B Full Flag O | FFBissynchronizedtothe LOW-to-HIGH transition of CLKB. When FFBis LOW, FIFO2is full, and writes
(PortB)| writes to its memory are disabled. FFB s forced LOW when the device is reset and is set HIGH by the
second LOW-to-HIGH transition of CLKB after reset.
FS1, FSO| Flag-Offset I The LOW-to-HIGH transition of RST latches the values of FS0 and FS1, which selects one of four preset
Selects valuesforthe Aimost-Full flag and Aimost-Empty flag offset.
MBA Port A Mailbox I A HIGH level on MBA chooses a mailbox register for a port A read or write operation. When the A0-A35
Select outputs are active, a HIGH level on MBA selects data from the mail2 register for output, and a LOW level
selects FIFO2 output register data for output.
MBF1 | Mail1 Register O | MBF1issetLOWbyaLOW-to-HIGH transition of CLKA that writes data to the mail1 register. Writes tothe
Flag mail1 register are inhibited while MBF 1 is set LOW. MBF1is set HIGH by a LOW-to-HIGH transition of
CLKB when a port B read is selected and both SIZ1 and S1Z0 are HIGH. MBF 1 is set HIGH when the
device is reset.
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2

COMMERCIALTEMPERATURE RANGE

PIN DESCRIPTION (Continued)

Symbol Name [0] Description
MBF2 Mail2 Register O | MBF2issetLOW byaLOW-to-HIGH transition of CLKB that writes data to the mail2 register. Writes to the
Flag mail2 register are inhibited while MBF2 is set LOW. MBF2 is set HIGH by a LOW-to-HIGH transition of CLKA
when a port A read is selected and MBA is HIGH. MBF2 is set HIGH when the device is reset.
OoDD/ Odd/Even I Odd parity is checked on each port when ODD/EVEN is HIGH, and even parity is checked when
EVEN Parity Select ODD/EVENis LOW. ODD/EVEN also selects the type of parity generated for each port if parity generation is
enabled for a read operation.
PEFA Port A Parity O | Whenany byte applied to terminals A0-A35 fails parity, PEFA is LOW. Bytes are organized as A0-A8,
Error Flag (PortA)| A9-A17,A18-A26, and A27-A35, with the most significant bit of each byte serving as the parity bit. The type
of parity checked is determined by the state of the ODD/EVEN input.
The parity trees used to check the A0-A35 inputs are shared by the mail2 register to generate parity if parity
generation is selected by PGA. Therefore, if a mail2 read with parity generation is setup by having W/RA
LOW, MBAHIGH, and PGA HIGH, the PEFA flag is forced HIGH regardless of the A0-A35 inputs.
PEFB Port B Parity O | Whenany valid byte applied to terminals B0-B35 fails parity, PEFB is LOW. Bytes are organized as B0-B8,
Error Flag (PortB)| B9-B17,B18-B26, B27-B35 with the most significant bit of each byte serving as the parity bit. A byte is valid
when itis used by the bus size selected for Port B. The type of parity checked is determined by the state of
the ODD/EVEN input.
The parity trees used to check the BO-B35 inputs are shared by the mail 1 register to generate parity if parity
generation is selected by PGB. Therefore, if a mail1 read with parity generation is setup by having W/RB
LOW, SIZ1 and SIZ0 HIGH, and PGB HIGH, the PEFB flag is forced HIGH regardless of the state of the BO-
B35inputs.
PGA Port A Parity I Parity is generated for data reads from port A when PGA is HIGH. The type of parity generated is selected
Generation by the state of the ODD/EVEN input. Bytes are organized as A0-A8, A9-A17, A18-A26, and A27-A35. The
generated parity bits are outputin the most significant bit of each byte.
PGB Port B Parity I Parity is generated for data reads from port B when PGB is HIGH. The type of parity generated is selected
Generation by the state of the ODD/EVEN input. Bytes are organized as B0-B8, B9-B17, B18-B26, and B27-B35. The
generated parity bits are output in the most significant bit of each byte.
RST Reset I Toresetthe device, four LOW-to-HIGH transitions of CLKA and four LOW-to-HIGH transitions of CLKB must
occur while RST is LOW. This sets the AFA, AFB, MBF 1, and MBF2 flags HIGH and the EFA, EFB, AEA,
AEB, FFA, and FFB flags LOW. The LOW-to-HIGH transition of RST latches the status of the FS1 and FSO
inputs to select Aimost-Fulland Aimost-Empty flag offsets.
SIZ0, SIZ1 | Port BBus | ALOW-to-HIGH transition of CLKB latches the states of SI1Z0, SIZ1,and BE, and the following LOW-to-HIGH
Size Selects (PortB)| transition of CLKB implements the latched states asaport B bus size. Port B bus sizes can be long word,
word or byte. A HIGH on both SIZ0 and SIZ1 accesses the mailbox registers for a port B 36-bit write or
read.
SWO0,SW1 | Port B Byte I Atthe beginning of each long word transfer, one of four modes of byte-order swapping is selected by SW0
Swap Select (PortB)| and SW1. The four modes are no swap, byte swap, word swap, and byte-word swap. Byte-order swapping
is possible with any bus-size selection.
W/RA Port AWrite/ I AHIGH selects a write operation and a LOW selects a read operation on port A fora LOW-to-HIGH
Read Select transition of CLKA. The A0-A35 outputs are in the high-impedance state when W/RA is HIGH.
W/RB PortB Write/ I AHIGH selects a write operation and a LOW selects a read operation on port B fora LOW-to-HIGH
Read Select transition of CLKB. The B0-B35 outputs are in the high-impedance state when W/RBis HIGH.
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2 COMMERCIALTEMPERATURE RANGE

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

Symbol Rating Commercial Unit
Vce Supply Voltage Range -0.5t0+4.6 v
Vi@ InputVoltage Range -0.5to Vce+0.5 v
Vo® Output Voltage Range -0.5to Vce+0.5 v
[IK Input Clamp Current, (Vi< 0 or Vi> Vce) +20 mA
lOK Output Clamp Current, (Vo < 0 or Vo > VcC) +50 mA
lout Continuous Output Current, (Vo =0to Vcc) +50 mA
Icc Continuous Current Through Vcc or GND +500 mA
TSTG Storage Temperature Range —-65t0 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 30 | 33 36 Vv
VIH HIGH Level Input Voltage 2 — | Voc+05 | V
ViL LOW-Level InputVoltage - — 08 \
|oH HIGH-Level Output Current - — -4 mA
loL LOW-Level Output Current - — 8 mA
Ta Operating Free-air 0 — 70 °C
Temperature
NOTE:

1. For 12ns (83MHz operation), Vcc=3.3V +/-0.15V, JEDEC JESD8-A compliant

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

IDT72V3614
Commercial
tcLk = 12, 15, 20 ns
Symbol Parameter Test Conditions Min. | Typ." | Max. | Unit

VoH OutputLogic"1"Voltage Vce = 3.0V, [OH=—4 mA 24 — — v
VoL OutputLogic"0" Voltage Vee = 3.0V, loL=8mA — — 05 v
L Input Leakage Current (Any Input) Vce = 3.6V, Vi=Vccor0 — — 15 pA
Lo OutputLeakage Current Vce = 3.6V, Vo=Vccor0 — — 15 HA
lcc® Standby Current Vce =3.6Y, Vi=Vcc-0.2Vor0 — — 500 [ pA
CIN Input Capacitance Vi=0, f=1MHz — 4 — pF
Cout Output Capacitance Vo=0, f=1MHZ — 8 — pF

NOTES:
1. Al typical values are at Ve = 3.3V, Ta = 25°C.
2. For additional Icc information, see Figure 1, Typical Characteristics: Supply Current (Icc) vs. Clock Frequency (fs).
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2 COMMERCIALTEMPERATURE RANGE

DETERMINING ACTIVE CURRENT CONSUMPTION AND POWER DISSIPATION

The Icc(f) current for the graph in Figure 1 was taken while simultaneously reading and writing the FIFO on the IDT72V3614 with CLKA and CLKB set
tofs. Alldatainputs and data outputs change state during each clock cycle to consume the highest supply current. Data outputs were disconnected tonormalize
the graph toazero-capacitance load. Once the capacitive lead per data-output channelis 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 the IDT72V3614 can be calculated by:

PT = Vce x Icc) + Z(CL x VOH? x fo)

N
where:
N = number of used outputs (36-bit (long word), 18-bit (word) or 9-bit (byte) bus-size)
CL = outputcapacitance load
fo = switching frequency of an output
VoH = outputhighlevelvoltage

When no reads or writes are occurring on this device, the power dissipated by a single clock (CLKA or CLKB) input running at frequency fsis calculated
by:
PT=Vcc x fsx 0.025 mA/MHz

175
150 =]
fdata = 1/2 fs /
125 TAa=25°C ////
CL=0pF vee = 3.6\1///
Vce =3.3V A /

100 j / ,///
. 2 %/\/c:ﬂ.ov
- é/

0 3

Icc(f) — Supply Current— mA

\
\

0 10 2 0 40 50 60 70 80 90

fs — Clock Frequency — MHz 4663 drw 04

Figure 1. Typical Characteristics: Supply Current (Icc) vs. Clock Frequency (fs)
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2 COMMERCIALTEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS OVER RECOMMENDED RANGES OF
SUPPLY VOLTAGE AND OPERATING FREE-AIR TEMPERATURE

Commercial: Vee=3.3V+ 0.30V; for 12ns (83MHz) operation, Vce=3.3V £0.15V; TA = 0°C to +70°C; JEDEC JESD8-A compliant

IDT72V3614L12 | IDT72V3614L15 IDT72V3614L20

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit

fs Clock Frequency, CLKA or CLKB - 83 - 66.7 - 50 MHz

tCLK Clock Cycle Time, CLKA or CLKB 12 - 15 - 20 - ns

tCLKH Pulse Duration, CLKA and CLKB HIGH 5 - 6 - 8 - ns

tCLKL Pulse Duration, CLKA and CLKB LOW 5 - 6 - 8 - ns

DS Setup Time, A0-A35 before CLKAT and B0-B35 before 4 - 4 - 5 - ns
CLKBT

tENS Setup Time, CSA, W/RA, ENA and MBA before CLKAT; 35 - 5 - 5 - ns
CSB,W/RBand ENB before CLKBT

tszs Setup Time, 810, SIZ1,and BE before CLKBT 35 - 4 - 5 - ns

tsws Setup Time, SW0and SW1 before CLKBT 4 - 6 - 7 - ns

tPGS Setup Time, ODD/EVEN and PGA before CLKAT: 3 - 4 - 5 - ns
ODD/EVEN and PGB before CLKBT®

tRSTS Setup Time, RST LOW before CLKAT or CLKBT® 4 - 5 - 6 - ns

tFss Setup Time, FS0 and FS1 before RST HIGH 4 - 5 - 6 - ns

DH Hold Time, A0-A35 after CLKAT and B0-B35 after CLKBT 0.5 - 1 - 1 - ns

tENH Hold Time, CSA, W/RA, ENA and MBA after CLKAT; CSB, 05 - 1 - 1 - ns
W/RB, and ENBafter CLKB T

tSZH Hold Time, S120, SIZ1, and BE after CLKBT 1 - 1 - 2 - ns

tSWH Hold Time, SW0and SW1 after CLKBT 1 - 1 - 2 - ns

tPGH Hold Time, ODD/EVEN and PGA after CLKAT; ODD/EVEN 0 - 0 - 0 - ns
and PGB after CLKBT(

tRSTH Hold Time, RST LOW after CLKAT or CLKBT® 4 - 5 - 6 - ns

tFSH Hold Time, FSO0 and FS1 after RST HIGH 4 - 4 - 4 - ns

tskew1® | Skew Time, between CLKAT and CLKBT for EFA, EFB, 55 - 8 - 8 - ns
FFA, and FFB

tskew24 | Skew Time, between CLKAT and CLKBT for AEA, AEB, 14 - 14 - 16 - ns
AFA, and AFB

NOTES:

1. Only applies for a clock edge that does a FIFO read.

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.
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2 COMMERCIALTEMPERATURE RANGE

SWITCHING CHARACTERISTICS OVER RECOMMENDED RANGES OF
SUPPLY VOLTAGE AND OPERATING FREE-AIR TEMPERATURE, CL = 30PF

Commercial: Vee=3.3V+ 0.30V; for 12ns (83MHz) operation, Vce=3.3V +0.15V; TA = 0°C to +70°C; JEDEC JESD8-A compliant

IDT72V3614L12 | IDT72V3614L15 | IDT72V3614L20
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit
A Access Time, CLKAT to A0-A35 and CLKBT to B0-B35 1 8 2 10 2 12 ns
twrF | Propagation Delay Time, CLKAT to FFAand CLKBT to FFB 1 8 2 10 2 12 ns
tREF | Propagation Delay Time, CLKAT to EFAand and CLKBT 1 8 2 10 2 12 ns
to EFB
tPAE | Propagation Delay Time, CLKAT to AEAand CLKBT to AEB 1 8 2 10 2 12 ns
tPAF Propagation Delay Time, CLKAT to AFAand CLKBT to AFB 1 8 2 10 2 12 ns
tPMF Propagation Delay Time, CLKAT to MBF1 LOW or MBF2 1 8 1 9 1 12 ns
HIGH and CLKBT to MBF2 LOW or MBF 1 HIGH
tPMR | Propagation Delay Time, CLKAT to B0-B351" 2 8 2 10 2 12 ns
and CLKBT to A0-A35%
tPPE® | Propagation delay time, CLKBT to PEFB 2 8 2 10 2 12 ns
tMDV Propagation Delay Time, MBA to A0-A35 valid and SIZ1, 1 8 1 10 1 11.5 ns
S1Z0 to B0-B35 valid
tPDPE Propagation Delay Time, A0-A35 valid to PEFA valid; 2 8 2 10 2 11 ns
B0-B35 valid to PEFB valid
tPoPE | Propagation Delay Time, ODD/EVEN to PEFA and PEFB 2 8 2 10 2 12 ns
troPB“ | Propagation Delay Time, ODD/EVEN to parity bits (A8, A17, 2 8 2 10 2 12 ns
A26, A35) and (B8, B17, B26, B35)
tPEPE | Propagation Delay Time, CSA, ENA,W/RA, MBA, or PGA to 1 8 1 10 1 12 ns
PEFA; CSB, ENB, W/RB, SIZ1, SIZ0, or PGB to PEFB
tPEPBY | Propagation Delay Time, CSA, ENA, W/RA, MBA, or PGAto 2 8 2 10 2 12 ns
parity bits (A8, A17, A26, A35); CSB, ENB, W/RB,SIZ1,
S1Z0, or PGB to parity bits (B8, B17, B26, B35)
tRSF | Propagation Delay Time, RST to (MBF1, MBF2) HIGH 1 10 1 15 1 20 ns
tEN Enable Time, CSA and W/RA LOW to A0-A35 active and CSB 2 6 2 10 2 12 ns
LOW and W/RB HIGH to B0-B35 active
tois Disable Time, CSA or W/RA HIGH to AQ-A35 at high- 1 6 1 8 1 9 ns
impedance and CSB HIGH or W/RB LOW to B0-B35 at
high-impedance

NOTES:

1. Writing data to the mail1 register when the B0-B35 outputs are active and SIZ1, SIZ0 are HIGH.
2. Writing data to the mail2 register when the A0-A35 outputs are active and MBA is HIGH.

3. Only applies when a new port B bus size is implemented by the rising CLKB edge.

4. Only applies when reading data from a mail register.
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SIGNAL DESCRIPTIONS

RESET

The IDT72V3614is reset by taking the Reset (RST) input LOW for at least
fourport Aclock (CLKA) andfourport B clock (CLKB) LOW-to-HIGH transitions.
The Reset input can switch asynchronously to the clocks. A device reset
initializes the internal read and write pointers of each FIFO and forces the Full
Flags (FFA, FFB) LOW, the Empty Flags (EFA, EFB) LOW, the Aimost-Empty
flags (AEA, AEB) LOW and the Aimost-Full flags (AFA, AFB) HIGH. A reset
alsoforces the Mailbox Flags (MBF1, MBF2) HIGH. Afterareset, FFAisset
HIGH aftertwo LOW-to-HIGH transitions of CLKA and FFBis set HIGH after
two LOW-to-HIGH transitions of CLKB. The device mustbe resetafter power
up before data is written to its memory.

A LOW-to-HIGH transition on the RST input loads the Almost-Full and
Almost-Empty Offset register (X) with the values selected by the Flag Select
(FS0,FS1)inputs. The valuesthat canbe loadedinto the registers are shown
inTable 1. Forthe relevant Resetand presetvalue loading timing diagram, see
Figure 5.

FIFO WRITE/READ OPERATION

The state of port Adata A0-A35 outputsis controlled by the port A Chip Select
(CSA) and the port A Write/Read select (W/RA). The A0-A35 outputs are in
the high-impedance state when either CSA or W/RA is HIGH. The A0-A35
outputs are active whenboth CSAand W/RA are LOW. Dataisloadedinto FIFO1
fromthe A0-A35inputs onaLOW-to-HIGH transition of CLKAwhen CSAisLOW,
W/RAis HIGH, ENAisHIGH, MBAis LOW, and FFAis HIGH. Dataisread from
FIFO2tothe A0-A35 outputs by a LOW-to-HIGH transition of CLKA when CSA
isLOW, W/RAis LOW, ENAis HIGH, MBAis LOW, and EFAis HIGH (see Table
2). Port A read and write timing diagrams can be found in Figure 6 and 15.

The port B control signals are identical to those of port A. The state of the
port Bdata (B0-B35) outputsis controlled by the port B Chip Select (CSB) and
the port B Write/Read select (W/RB). The B0-B35 outputs are in the high-
impedance state when either CSB or W/RB is HIGH. The B0-B35 outputsare
active whenboth CSB and W/RBare LOW. Datais loadedinto FIFO2fromthe
B0-B35inputs on a LOW-to-HIGH transition of CLKBwhen CSBis LOW, W/
RBisHIGH, ENBis HIGH, EFBis HIGH, and either SIZ0or SIZ1is LOW. Data
is read from FIFO1 to the BO-B35 outputs by a LOW-to-HIGH transition of CLKB
whenCSBisLOW, W/RBisLOW, ENBisHIGH, EFBis HIGH, and either SIZ0
orSIZ1isLOW (see Table 3). Port B read and write timing diagrams together
with Bus-Matching, byte-swapping and Endian selectcan be foundin Figures
7t012.

The setupandholdtime constraintstothe portclocks forthe port Chip Selects
(CSA, CSB)and Write/Read selects (W/RA, W/RB) are only for enabling write
andread operations and are notrelated to high-impedance control of the data
outputs. Ifaportenableis LOW duringaclock cycle, the port Chip Selectand
Write/Read select can change states during the setup and hold time window of
thecycle.

SYNCHRONIZED FIFO FLAGS

EachFIFOis synchronizedtoits portclock throughtwo flip-flop stages. This
is donetoimprove flag reliability by reducing the probability of metastable events
onthe outputwhen CLKA and CLKB operate asynchronously to one another.
EFA, AEA, FFA, and AFA are synchronized to CLKA. EFB, AEB, FFB, and
AFBare synchronizedto CLKB. Tables 4 and 5 showthe relationship of each

portflag to FIFO1 and FIFO2.

EMPTY FLAGS (EFA, EFB)
The Empty Flag of a FIFOis synchronizedto the port clock that reads data
fromitsarray. Whenthe Empty Flagis HIGH, newdata canbe readtothe FIFO

outputregister. Whenthe Empty Flagis LOW, the FIFOis empty and attempted
FIFOreads are ignored. When reading FIFO1 with a byte or word size on port
B, EFBis setLOW when the fourth byte or second word of the last long word
is read.

The read pointer ofa FIFOisincremented each time anew word s clocked
tothe outputregister. The state machine that controls an Empty Flag monitors
a write-pointer and read-pointer comparator that indicates when the FIFO
memory status is empty, empty+1, orempty+2. Aword writtentoa FIFO can
be readto the FIFO output registerin aminimum of three cycles of the Empty
Flagsynchronizing clock. Therefore, an Empty Flagis LOWifawordinmemory
isthe nextdatato be senttothe FIFO outputregister and two cycles of the port
clock thatreads data from the FIFO have not elapsed since the time the word
was written. The Empty Flag ofthe FIFO is set HIGH by the second LOW-to-
HIGH transition of the synchronizing clock, and the new data word can be read
tothe FIFO outputregisterin the following cycle.

ALOW-to-HIGH transition onan Empty Flag synchronizing clock beginsthe
firstsynchronization cycle of awrite if the clock transition occurs at time tSKEW1
orgreaterafterthe write. Otherwise, the subsequentclock cycle canbe thefirst
synchronization cycle (see Figure 14 and 15).

FULL FLAG (FFA, FFB)

The Full Flag of a FIFO is synchronized to the port clock that writes data to
itsarray. Whenthe Full Flagis HIGH, amemory location is free inthe FIFO to
receive new data. Nomemory locations are free when the full flagis LOW and
attempted writestothe FIFO are ignored.

Eachtime awordiswrittentoa FIFO, the write pointerisincremented. The
statemachinethatcontrols a Full Flagmonitors a write-pointer and read-pointer
comparatorthatindicates whenthe FIFO memory statusis full, full-1, orfull-2.
FromthetimeawordisreadfromaFIFO, the previous memorylocationis ready
tobe writteninaminimum of three cycles of the Full Flag synchronizing clock.
Therefore, aFull FlagisLOWiflessthantwocycles of the Full Flag synchronizing
clock have elapsed since the nextmemory write location has beenread. The
second LOW-to-HIGH transition on the Full Flag synchronization clock afterthe
read sets the Full Flag HIGH and the data can be writtenin the following clock
cycle.

ALOW-to-HIGH transition ona Full Flag synchronizing clock begins thefirst
synchronization cycle of aread ifthe clock transition occurs attime tSkEw1 or
greaterafterthe read. Otherwise, the subsequent clock cycle can be the first
synchronization cycle (see Figure 16 and 17).

ALMOST-EMPTY FLAGS (AEA, AEB)

The Almost-Empty flag of a FIFOis synchronizedto the port clock that reads
datafromitsarray. The state machinethatcontrolsan Almost-Empty flagmonitors
a write-pointer and a 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 value ofthe Aimost-Fulland Aimost-Empty
Offsetregister (X). Thisregisterisloaded with one of four presetvalues during
adevicereset (see Resetsection). An Aimost-Empty flagis LOWwhenthe FIFO
contains X orless long words inmemory andis HIGH when the FIFO contains
(X+1) or more long words.

Two LOW-to-HIGH transitions of the Aimost-Empty flag synchronizing clock
arerequired aftera FIFO write forthe Almost-Empty flag toreflect the new level
offill. Therefore, the Aimost-Empty flag of aFIFO containing (X+1) ormorelong
words remains LOW iftwo cycles of the synchronizing clock have not elapsed
since the write that filled the memory tothe (X+1) level. An Aimost-Empty flag
is setHIGH by the second LOW-to-HIGH transition of the synchronizing clock
afterthe FIFO write thatfillsmemorytothe (X+1)level. ALOW-to-HIGH transition
ofan Almost-Empty flag synchronizing clock begins the first synchronization
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TABLE 1 - FLAG PROGRAMMING
L ALMOST-FULL AND
FS1 FSO RST ALMOST-EMPTY FLAG
OFFSET REGISTER (X)
H H T 16
H L T 12
L H T
L L T

TABLE 2 - PORT-A ENABLE FUNCTION TABLE

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

H X X X X Input None

L H L X X Input None

L H H L T Input FIFO1 Write

L H H H T Input Mail1 Write

L L L L X Output None

L L H L T Output FIFO2 Read

L L L H X Output None

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

TABLE 3 - PORT-B ENABLE FUNCTION TABLE

CSB | WRB | ENB Siz1, 8120 CLKB Data B (B0-B35) I/0 Port Functions

H X X X X Input None

L H L X X Input None

L H H One, both LOW T Input FIFO2 Write

L H H Both HIGH T Input Mail2 Write

L L L One, both LOW X Output None

L L H One, both LOW T Output FIFO1 read

L L L Both HIGH X Output None

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

TABLE 4 - FIFO1 FLAG OPERATION

TABLE 5 - FIFO2 FLAG OPERATION

Synchronized Synchronized Synchronized Synchronized
Number of 36-Bit to CLKB to CLKA Number of 36-Bit to CLKA to CLKB
Words in the FIFO1" | EFB | AEB AFA | FFA Words in the FIFO2" | EFA | AEA AFB | FFB
0 L L H H 0 L L H H
1to X H L H H 1to X H L H H
(X+1) to [64-(X+1)] H H H H (X+1) to [64-(X+1)] H H H H
(64-X) to 63 H H L H (64-X) to 63 H H L H
64 H H L L 64 H H L L

NOTE:

1. Xis the value in the Almost-Empty flag and Almost-Full flag Offset register.
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cycleifitoccurs attime tSKEw2 or greater afterthe write thatfills the FIFOto (X+1)
longwords. Otherwise, the subsequent synchronizing clock cycle canbe the
first synchronization cycle (see Figure 18 and 19).

ALMOST FULL FLAGS (AFA, AFB)

The Aimost-Fullflag of a FIFOis synchronized to the port clock that writes
datatoitsarray. The state machine thatcontrols an Aimost-Full flagmonitors
a write-pointer and read-pointer comparator that indicates when the FIFO
memory statusis almost full, almostfull-1, oralmostfull-2. The almost-full state
is defined by the value of the Aimost-Full and Aimost-Empty Offsetregister (X).
Thisregisterisloaded with one of four presetvalues during a device reset (see
Resetsection). An Almost-Fullflagis LOW whenthe FIFO contains (64-X) or
more long words in memory and is HIGH when the FIFO contains [64-(X+1)]
or less long words.

TwoLOW-to-HIGH transitions of the Aimost-Fullflag synchronizing clock are
required aftera FIFO read forthe Aimost-Full flag to reflectthe new level of fill.
Therefore, the Almost-Full flag of a FIFO containing [64-(X+1)] orless words
remains LOW iftwo cycles of the synchronizing clock have notelapsed since
the read that reduced the number of long words in memory to [64-(X+1)]. An
Almost-Full flag is set HIGH by the second LOW-to-HIGH transition of the
synchronizingclock afterthe FIFO read that reduces the number of long words
in memory to [64-(X+1)]. A LOW-to-HIGH transition of an Aimost-Full flag
synchronizing clock begins the first synchronization cycle if it occurs at time
tSKEw2 or greater after the read that reduces the number of long words in
memory to [64-(X+1)]. Otherwise, the subsequentsynchronizing clock cycle
can be the first synchronization cycle (see Figure 20 and 21).

MAILBOX REGISTERS

Each FIFO has a 36-bit bypass register to pass command and control
information between port Aand port B without puttingitin queue. The Mailbox
Select (MBA, S1Z0, SIZ1) inputs choose between a mail registerand a FIFO
foraportdatatransferoperation. ALOW-to-HIGH transition on CLKA writes
A0-A35 data to the mail1 register when a port A write is selected by CSA, W/
RA, and ENAwith MBA HIGH. ALOW-to-HIGH transition on CLKB writes BO-
B35 data to the mail2 register when a port B write is selected by CSB, W/RB,
and ENB with both SIZ1 and SIZ0 HIGH. Writing data to a mail register sets
the correspondingflag (MBF1orMBF2) LOW. Attempted writestoamail register
areignored while the mail flagis LOW.

Whenthe port Adata outputs (A0-A35) are active, the data on the bus comes
fromthe FIFO2 output registerwhen MBAis LOW and from the mail2 register
whenMBAisHIGH. Whenthe port B data outputs (B0-B35) are active, the data
onthe bus comes fromthe FIFO1 outputregister when either one orboth SIZ1
and SIZ0 are LOW and from the mail2 register when both SIZ1 and SIZ0 are
HIGH. The Mail1 Register Flag (MBF1) is set HIGH by a rising CLKB edge
when a port B read is selected by CSB, W/RB, and ENB with both SIZ1 and
SIZOHIGH. The Mail2 Register Flag (MBF2) is set HIGH by a LOW-to-HIGH
transition on CLKA when port Areadis selected by CSA, W/RA, and ENAand
MBA is HIGH. The data in the mail register remains intact after it is read and
changes only when new datais written to the register. Relevant mail register
and Mail Register Flag timing diagrams canbe foundin Figure 22 and Figure 23.

DYNAMIC BUS SIZING

The port B bus can be configured in a 36-bit long word, 18-bit word, or 9-
bitbyte format for data read from FIFO1 or written to FIFO2. Word- and byte-
size bus selections can utilize the mostsignificant bytes of the bus (Big-Endian)
orleastsignificantbytes ofthe bus (Little-Endian). Port Bbus size canbe changed
dynamically and synchronous to CLKB to communicate with peripherals of
various bus widths.

The levels appliedtothe port B bus Size select (S1Z0, SIZ1) inputs and the
Big-Endian select (BE)inputare stored on each CLKB LOW-to-HIGH transition.
The stored port Bbus size selectionisimplemented by the nextrising edge on
CLKB according to Figure 2.

Only 36-bitlong-word data is written to or read from the two FIFO memories
onthe IDT72V3614. Bus-matching operations are done after data is read from
the FIFO1 RAMandbefore data is writtentothe FIFO2 RAM. Port B bus sizing
does notapply to mail register operations.

BUS-MATCHING FIFO1 READS

Datais read fromthe FIFO1 RAMin 36-bitlong word increments. Ifalong
word bus size isimplemented, the entire long word immediately shifts to the
FIFO1 outputregister. If byte or word size isimplemented on port B, only the
firstone ortwobytes appearonthe selectedportion of the FIFO1 outputregister,
withthe restofthe longword storedin auxiliary registers. Inthis case, subsequent
FIFO1 reads withthe same bus-size implementation output the rest ofthe long
word to the FIFO1 output register in the order shown by Figure 2.

EachFIFO1 read withanew bus-sizeimplementation automatically unloads
datafromthe FIFO1 RAMtoits output registerandauxiliary registers. Therefore,
implementinganew portBbus size and performinga FIFO1 readbefore allbytes
orwords storedinthe auxiliary registers have beenread resultsinaloss of the
unread long word data.

When reading datafrom FIFO1 in byte orword format, the unused B0-B35
outputsareindeterminate.

BUS-MATCHING FIFO2 WRITES

Data is written to the FIFO2 RAM in 36-bit long word increments. FIFO2
writes, with a long-word bus size, immediately store each long wordin FIFO2
RAM. Data written to FIFO2 with a byte orword bus size stores theinitial bytes
orwordsinauxiliary registers. The CLKB rising edge that writes the fourth byte
orthe second word of long word to FIFO2 also stores the entire long word in
FIFO2 RAM. The bytes are arranged in the manner shown in Figure 2.

Each FIFO2 write with a new bus-size implementation resets the state
machinethatcontrolsthe data flow fromthe auxiliary registerstothe FIFO2 RAM.
Therefore,implementinganew bus size and performing a FIFO2 write before
bytes orwords storedinthe auxiliary registers have beenloaded to FIFO2 RAM
resultsinaloss of data.

Whenwriting data to FIFO2in byte orword format, the unused B0-B35inputs
aredon'tcare" inputs.

PORT-B MAIL REGISTER ACCESS

Inadditionto selecting port-B bus sizes for FIFO reads and writes, the port
Bbus Size select (SIZ0, SIZ1)inputs also access the mail registers. When both
SIZ0and SIZ1 are HIGH, the mail1 registeris accessed foraport Blong word
read and the mail2 register is accessed for a port B long word write. The mail
register is accessed immediately and any bus-sizing operation that may be
underway is unaffected by the mail register access. Afterthe mail registeraccess
iscomplete, the previous FIFO access canresumeinthe next CLKB cycle. The
logic diagramin Figure 3 shows the previous bus-size selectionis preserved
when the mail registers are accessed from port B. A port B bus size is
implemented on each rising CLKB edge according to the states of SIZ0_Q,
SIZ1_Q,andBE_Q.

BYTE SWAPPING

The byte-order arrangement of data read from FIFO1 or data written to
FIFO2 can be changed synchronous to the rising edge of CLKB. Byte-order
swapping is not available for mail register data. Four modes of byte-order
swapping (including no swap) can be done with any data port size selection.
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The order of the bytes are rearranged within the long word, but the bit order
withinthe bytes remains constant.

Byte arrangementis chosen by the port B Swap select (SW0, SW1) inputs
onaCLKBrising edge that reads anew long word from FIFO1 orwritesanew
long word to FIFO2. The byte order chosen on the first byte or first word of a
new longword read from FIFO1 orwrittento FIFO2 is maintained until the entire
long word is transferred, regardless of the SWO0 and SW1 states during
subsequentwrites orreads. Figure 4is an example of the byte-order swapping
available forlongwords. Performing a byte swap and bus size simultaneously
foraFIFO1 readfirstrearranges the bytes as shownin Figure 4, then outputs
the bytes as shownin Figure 2. Simultaneous bus-sizing and byte-swapping
operations for FIFO2 writes, first loads the data according to Figure 2, then
swaps the bytes as shown in Figure 4 when the long word is loaded to FIFO2
RAM.

PARITY CHECKING

The port Ainputs (A0-A35) and port Binputs (BO-B35) each have four parity
treesto checkthe parity ofincoming (oroutgoing) data. A parity failure onone
ormorebytes ofthe port Adata busis reported by a LOW level on the port Parity
Error Flag (PEFA). A parity failure on one ormore bytes of the port B datainput
thatare valid for the bus-size implementation is reported by a LOW level on the
port B Parity Error Flag (PEFB). Odd or Even parity checking can be selected,
and the Parity Error Flags can be ignored if this feature is not desired.

Parity status is checked on eachinputbus accordingtothe level of the Odd/
Evenparity (ODD/EVEN) selectinput. Aparity erroronone ormore validbytes
ofaportisreportedbya LOW level onthe corresponding port Parity Error Flag
(PEFA,PEFB)output. PortAbytesare arrangedas A0-A8, A9-A17,A18-A26,
and A27-A35. Port B bytes are arranged as B0-B8, B9-B17, B18-B26, and
B27-B35, andits valid bytes are those usedinaport Bbus-sizeimplementation.
When Odd/Even parity is selected, a port Parity Error Flag (PEFA, PEFB) is
LOW if any byte on the port has an odd/even number of LOW levels applied
tothebits.

Thefourparity trees usedto check the A0-A35inputs are shared by the mail2
register when parity generation is selected for port A reads (PGA = HIGH).
WhenaportAreadfromthe mail2 register with parity generationis selected with
CSALOW, ENAHIGH, W/RALOW, MBAHIGH, and PGA HIGH, the port A
Parity Error Flag (PEFA) is held HIGH regardless of the levels applied to the

A0-A35inputs. Likewise, the parity trees usedto check the B0-B35inputsare
sharedby the mail1 register when parity generationis selected forport B reads
(PGB = HIGH). Whenaport Breadfromthe mail1 registerwith parity generation
is selected with CSBLOW, ENB HIGH, W/RBLOW, both SIZ0and SIZ1 HIGH,
and PGB HIGH, the port B Parity Error Flag (PEFB) is held HIGH regardless
of the levels applied to the B0-B35 inputs (see Figure 24 and 25).

PARITY GENERATION

AHIGH level on the port A Parity Generate select (PGA) or port B Parity
Generate select (PGB) enables the IDT72V3614to generate parity bits for port
reads from a FIFO or mailbox register. Port A bytes are arranged as A0-A8,
A9-A17,A18-26,and A27-A35, with the most significant bit of each byte used
asthe parity bit. Port B bytes are arranged as B0-B8, B9-B17, B18-B26, and
B27-B35, with the most significant bit of each byte used as the parity bit. Awrite
toa FIFO or mail register stores the levels applied to all nine inputs of a byte
regardless of the state of the Parity Generate select (PGA, PGB) inputs. When
datais read from a portwith parity generation selected, the lower eight bits of
each byte are usedto generate a parity bitaccording to the level on the ODD/
EVEN select. The generated parity bits are substituted for the levels originally
written to the most significant bits of each byte as the word is read to the data
outputs.

Parity bits for FIFO data are generated after the datais read from SRAM and
before the data is written to the output register. Therefore, the port A Parity
Generate select (PGA) and Odd/Even parity select (ODD/EVEN) have setup
and hold time constraints to the port A Clock (CLKA) and the port B Parity
Generate select (PGB)and ODD/EVEN have setup and hold-time constraints
tothe port B Clock (CLKB). These timing constraints only apply forarising clock
edge used to read a new long word to the FIFO output register.

The circuit used to generate parity for the mail1 data is shared by the port
B bus (B0-B35) to check parity and the circuit used to generate parity for the
mail2 data is shared by the port A bus (A0-A35) to check parity. The shared
parity trees of a portare usedto generate parity bits forthe datain amail register
when the port Chip Select (CSA, CSB) is LOW, Enable (ENA, ENB)is HIGH,
Write/Readselect (W/RA, W/RB) inputis LOW, the Mailregisteris selected (MBA
is HIGH for port A; both S1Z0 and SIZ1 are HIGH for port B), and port Parity
Generate select(PGA, PGB)is HIGH. Generating parity formail register data
does not change the contents of the register (see Figure 26 and 27).
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A35—A27 A26—A18 A1—A9 A8—A0

Write to FIFO1/
BYTE ORDER ON PORT A: A B C D Read From FIFO2

BYTE ORDER ON PORT B: B35—B27 B26—B18 B17—B9 B8—BO0

clsmsm]  [a] [o] [e] [o] Hmiwi

(a) LONG WORD SIZE

B35—B27 B26—B18 B17—B9 B8—BO0

BE | SIz1 | SIz0 A B 1st: Read from FIFO1/
L L H Write to FIFO2
B35—B27 B26—B18 B17—B9 B8—BO0
C D 2nd: Read from FIFO1/
Write to FIFO2
(b) WORD SIZE — BIG-ENDIAN
— B35—B27 B26—B18 B17—B9 B8—BO0
BE | SIZ1 | SIZ0 c D 1st: Read from FIFO1/
H L H Write to FIFO2
B35—B27 B26—B18 B17—B9 B8—BO0
A B 2nd: Read from FIFO1/
Write to FIFO2
(c) WORD SIZE — LITTLE-ENDIAN
B35—B27 B26—B18 B17—B9 B8—BO
E | SIz1 | SIZ0 A 1st: Read from FIFO1/
L H L Write to FIFO2

B35—B27 B26—B18 B17—B9 B8—BO0

B 2nd: Read from FIFO1/
Write to FIFO2

B35—B27 B26—B18 B17—B9 B8—BO0

c 3rd: Read from FIFO1/
Write to FIFO2

B35—B27 B26—B18 B17—B9 B8—B0

4th: Read from FIFO1/
D Write to FIFO2

(d) BYTE SIZE — BIG-ENDIAN 4663 drw fig 01

Figure 2. Dynamic Bus Sizing
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B35—B27 B26—B18 B17—B9 B8—B0

BE | siz1 | SIZ0 1st: Read f FIFO1/
st: Read from
Hl H L D Write to FIFO2
B35—B27 B26—B18 B17—B9 B8—BO
c 2nd: Read from FIFO1/
Write to FIFO2
B35—B27 B26—B18 B17—B9 B8—BO0
B 3rd: Read from FIFO1/
Write to FIFO2
B35—B27 B26—B18 B17—B9 B8—BO
A 4th: Read from FIFO1/
Write to FIFO2
(d) BYTE SIZE — LITTLE-ENDIAN 4663 drw fig O1a
Figure 2. Dynamic Bus Sizing (Continued)
CLKB
N a1 MUX _,I_I
_/ 1 C C
1 SI1Z0Q
SIZ0 D Q SI_Z1-Q
SIZ1 1 BE-Q
BE 4663 drw fig 02

Figure 3. Logic Diagrams for SIZ0, SIZ1, and BE Register

(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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A35—A27 A26—A18 A17—A9 A8—AQ

SW1 |[swo A B c D
ol s Y Y r Y
A B C D
B35_B27 B2 B8 BI~——B9  B8_BO
(a) NO SWAP

A35—A27 A26—A18 A17—A9 A8—A0

SW1 |SWO0
A B C D
L H
i
D C B A
B35—B27 B26—B18 B17—B9 B8—B0
(b) BYTE SWAP
A35—A27 A26—A18 A17—A9 A8—AO0
SW1 SWO0 A B c D
H L
C D A B
B35—B27 B26—B18 B17—B9 B8—B0
(c) WORD SWAP
A35—A27 A26—A18 A17—A9 A8—AO0
SW1 |SWO0
A B C D
— e >_
B A D C
B35—B27 B26—B18 B17—B9 B8—B0
(d) BYTE-WORD SWAP 4663 drw fig 03

Figure 4. Byte Swapping (Long Word Size Example)
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BUS-MATCHING ANDBYTE SWAPPING 64 x36 x2 COMMERCIALTEMPERATURE RANGE
CLKA N S S K

< tRSTH
CLKB me_?‘_\_/_

tRSTS 3

RST N

FS1,FS0 CRRRXXKKK KK BT KKK KKK KK KK KKK

< tWFF -

—7 tWFF

FFA  NONONONONINNNNNNNANNYN

*tR

EFA  NONONONNNNNANANNNT

EFizL

< tWFF >

-« tWFF

FFB ONONNONNONINNNNNNANNTNNNNR

* {REF *|

/

EFB AONNNNNNNNNNN

NS

<+ {RSF ‘>|

NBEY. 77777 77777F

r-—

tPAE —™

AEA  NNNNNONNNNNNNNANNNANNK

tPAF —

KR 7777777 77777777777

+— tPAE

AEB ANNNNNNNNNNNNNANINANNN

~— tPAF

AFB S S 4663 drw 05

Figure 5. Device Reset and Loading the X Register with the Value of Eight
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2 COMMERCIALTEMPERATURE RANGE

[ tCLKH < tCLKL—™]

HIGH

—

NN\

4C‘tENH
L

tENl& » ./‘; tENH

tENS

YISV IV ISV,
tENS
MBA \\\\\\\\\\\51(

tENS

ENA LLL LA

tbs

XXXXXXXXX
XXX

T\ﬂj

W/RA

[J
gﬁp

7 IENH tEN

SOMNNNNN

Y

PN

Aj N A}

XXX XX XX

C w2 XXX X X No Operation XXX
XXX

A0 - A35

ODD/
EVEN

-~ tPDPE ~ o tPDPE

DX XX XXX X XXX XXXD CUX XXX XX QR XXX XXX XXX XX XXX

4663 drw 06

—
—

PEFA

NOTE:
1. Written to FIFO1.
Figure 6. Port-A Write Cycle Timing for FIFO1

tENS
N

CLKB

FFB
CSB

)

-

tENS ]

W/RB

ST

tENS

5 tENH

<

tENS e ]

% tENH

ENB

ST

XX XX XXX

ANOONONNNANN

i

A) I\u/ I\h]/ll

A 4

L Dd

tsws ~ tSWH

<

XK XXX XXX

K LA XX AKX AKX XX KK XK X XXX XXX XXX XXX
tszH

KK KKK KKK (0,0) XXKXXKXKXK XXX XK

< tDS-P ] 1DH NOT (1,1) (D

-OIOIOIOZOIOZOIOIOZOIOIOIOZOIOI

XX ]

tPPE

XXX XHK KKK KK KKK KKKXKK_D
VALID

SWi,
SW0

BE

%

z
A

» tSzH

SlIz1,
SIz0

BO-B35

ODD/
EVEN

PEFB

tPDPE |

2XXXXHKXXOKVALID )

NANAN
XXXX
4663 drw 07

XXX

XXX

NOTE:
1. 8120 = HIGH and SIZ1 = HIGH writes data to the mail2 register

DATA SWAP TABLE FOR LONG-WORD WRITES TO FIFO2
SWAP MODE DATAWRITTEN TO FIFO2

SWi Swo B17-B9
C

DATA READ FROM FIFO2

A26-A18 A8-A0

B

A17-A9
C

B8-B0
D

A35-27
A

B35-27
A

B26-18
B
C
D

A A

B
A C

Figure 7. Port-B Long-Word Write Cycle Timing for FIFO2
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O |10 |0 |0
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2 COMMERCIALTEMPERATURE RANGE

CLkB _____ #  ___ ¥ ¥
FFB HIGH
[<tENS™] ‘—jétENH
SB BN
_ +tENS
WRe L LSS S S SA
« teng o] TENH |<tENs*— < TENH
EN8 L LSSV S S S SA ~C AOUONUONONONNNANNNY
tSWS Te—= /<] tSWH
sw1, swo 2K T HHKHKXHKXKXK XX XXXKXXXKXXXX
128 ™~ || oy tSZH tSZS Ta=__ plas] tSZH
BE XX T XXXXXXXXK T HXXXXXKKKK KKK KKK KKKXKKXK
tSZS| >l ] tSZH tSZSTe=_ ol 1SZH
siz1, 120 XX XXXXXXX XK 0.1 KKXKKHKIAEOT 1.1 DX KKK KK KKK K.
tDS T = »les] 1DH
Lt 80817 RRXXXIXXIXIKKX) CIKKKIKIAK T HXKKXKKKKKKKK
cuite-J 80817 ‘—
DS Te=—»las] OH
Big- JB18.835 2D OXXXXXXNK XXXXXXXXXXXX
eng {81 8-B35 [

ODDEVEN XX

PEFB - XXX XXX XXKKKKKKKKKKK XXX KKK VAL XXX KKK

4663 drw 08

NOTES:
1. SI1Z0 = HIGH and SIZ1 = HIGH writes data to the mail2 register.
2. PEFB indicates parity error for the following bytes: B35-B27 and B26-B18 for Big-Endian bus, and B17-B9 and B-8-B0 for Little-Endian bus.

DATA SWAP TABLE FOR WORD WRITES TO FIFO2

DATA WRITTEN TO FIFO2
SWAP WRITE DATA READ FROM FIFO2
MODE NO. BIG-ENDIAN LITTLE-ENDIAN
SW1 Swo B35-27 B26-18 B17-B9 B8-B0 A35-27 A26-A18 A17-A9 A8-A0
L L 1 A B C D A B C D
2 C D A B
L H 1 D C B A A B C D
2 B A D C
H L 1 C D A B A B C D
2 A B C D
H H 1 B A D C A B C D
2 D C B A

Figure 8. Port-B Word Write Cycle Timing for FIFO2
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING ANDBYTE SWAPPING 64 x36 x2 COMMERCIALTEMPERATURE RANGE
CLKB 2N 2 N4 \ / A N
FFB HIGH
tENST ™~ o —— tENH
SB RN ;“
tENS| =,
wWRB [/ /L /L[S [FH
tENS |« nluey (ENH tENS o= o lwe ~tENH
EN8 7/ 77V 777 77F XXX XX K ERNNNNN
ISWS Te— -l tENH
g XXXKXXKKK T KKK KK KHKKHKK KK KKK KK HXKKX KX KK KKKK
1SZS| > p | tSZH 1S7S T o lenl tSZH
BE < XA [ KKK XXX XK K KKK KK KK
tszsle—mle] 1SZH 1SZS [a—=—»la] tSZH
V1 A\
215y XK (1.0 XXX (1.0) %
Little- BO- LYy nig
dian D KKK XRRRRK XXX XK
ErdaL Be  2XXXXK [ XXX
tDS Te=»l«| 1DH
Big B27- SOOI [ C XK XKRRRRKK XXX
Endian LB35 C_ TR
ODDEVEN XX XXX
tPPE] tPDPE Tem tPDPE 7 tPDPE [«
PEFB X X XX K KKK KKK XXX XK valid XXX XK valid XXX X
Valid 4663 drw 09

NOTES:
1. SIZ0 = HIGH and SIZ1 = HIGH writes data to the mail2 register.
2. PEFB indicates parity error for the following bytes: B35—B27 for Big-Endian bus and B8—BO for Little-Endian bus.

DATA SWAP TABLE FOR BYTE WRITES TO FIFO2

DATA WRITTEN TO FIFO2
SWAP WRITE DATA READ FROM FIFO2
MODE NO. BIG-ENDIAN |LITTLE-ENDIAN
SW1 SW0 B35-B27 B8-80 A35-A27 A26-A18 A17-A9 A8-A0

1 A D

L L 2 B c A B c D
3 c B
4 D A
1 D A

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

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

H H 2 A D A B c D
3 D A
4 c B

Figure 9. Port-B Byte Write Cycle Timing for FIFO2
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2 COMMERCIALTEMPERATURE RANGE

CLKB —7Z17/—;71—\—7/i

EFB HIGH
CSB X P A
wWRB NONNNRNNNNN .IIII I
ENST >l TENH tENS T 1 |tENH
eNe LA MRAXXXXY ANOONNNNN <_;l‘///////
tSWS T~ gl tSWH No Operation
OO KK T XXX

DX XK MK KKK KKK KKK KKK KKK KKK K KKK

N0 X 00 X NOT(1.1) ™

tPGS\E . E/“EtPGH
<—tEN—>|/ - tA -~ tA tDIS Te—=—»
K_Previous Data W1@ w2@ )

4663 drw 10

NOTES:

1. SIZ0 = HIGH and SIZ1 = HIGH selects the mail1 register for output on BO-B35.
2. Data read from FIFO1.

DATA SWAP TABLE FOR FIFO LONG-WORD READS FROM FIFO1

DATA WRITTEN TO FIFO1 SWAP MODE DATA READ FROM FIFO1
A35-A27 A26-A18 A17-A9 A8-A0 Swi1 SWo B35-B27 B26-B18 B17-B9 B8-B0
A B C D L L A B C D
A B C D L H D C B A
A B C D H L C D A B
A B C D H H B A D C

Figure 10. Port-B Long-Word Read Cycle Timing for FIFO1
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH
BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2 COMMERCIALTEMPERATURE RANGE

FB HIGH
CSB K A
wRB NN\ K i IOV
tENS e e tENH
ene LLLSAS S S S XS SH XXX X XY ANOUONNNNNN L
tSWS el [ tSWH No Operation
%Wé XXX XK XXX XXX XK ) OO EEES C OO SO0 XX
I tszH
KCXKXXIKXXK DL XX XX XXX XXX XX AXX XXX X
" tszH
C_NOT(1. ™ X (0.1 X NOT (1.1)™
tPGS fe= 4 tPGH
. KKK T IR LKKKKKK LKL KKK ALLLLLS
EVEN le— tEN tA tA = tDIS—
Ehictitila?r;(z){Bo'Bﬂ |L Previous Data X Read 1 X Read 2 S
) — |<— tA ——» |<— tA —> L—tDIS—>
En3§6(2)<‘\513_|335 < Previous Data X Read 1 ), Read 2 )
4663 drw 11
NOTES:
1. SIZ0 = HIGH and SIZ1 = HIGH selects the mail1 register for output on B0-B35.
2. Unused word B0-B17 or B18-B35 are indeterminate.
DATA SWAP TABLE FOR WORD READS FROM FIFO1
DATA READ FROM FIFO1
DATA WRITTEN TO FIFO1 SWAP MODE READNO. BIG-ENDIAN LITTLE-ENDIAN
A35-A27 | A26-A18 A17-A9 A8-A0 Swi1 Swo B35-B27 | B26-B18 B17-B9 B8-B0
1 A B C D
A B C D L L 2 C D A B
1 D C B A
A B C D L H 2 B A D C
1 C D A B
A B C D H L 2 A B C D
1 B A D C
A B C D H H 2 D C B A

Figure 11. Port-B Word Read Cycle Timing for FIFO1

22 FEBRUARY 12,2009



IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2

COMMERCIALTEMPERATURE RANGE

CLKB \_7%%4_\_7%@_
EFB HIGH
cSB I v
wRB NN\ N
ENS ~ |l tENH
ENB LN A | XXX NXXY XXX TN\ N7 77
tSWS| 2= . LT tSWH No Operation
S DA ] KX XXX XK LK XXX KX KKK KKK KX XXX
1SZS T ey 1SZH
BE XXX XX XXX T AHKKKKK T AHKKKKHAK KKK KKK AKKK KK
1SZS Tap el tSZH
Sz K0 X [ XE0 X X1 X X (10X Not (1.1 X
Not (1,1)1) Not (1,1)(™ Not (1,1)("
PGB tPGSfe—pl<sl tPGH
%9_%’ XXX XX XX KX XK XA KKK K KA XX
tEN T= p — tA l— tA - tA -— A /\_tDIS
Little- - i Read 1 Read 2 Read 3 Read 4
Enldiaen(z){ BO-B8 K_Previous Data Ija_ |ea elj_ ea | //_ oo
. tA tA < tA tA -
En(?igr;(z) ﬁZ?-BSS Previous Data Read 1 Read 2 Read 3 Read4
4663 drw 12
NOTES:
1. SIZ0 = HIGH and SIZ1 = HIGH selects the mail1 register for output on B0-B35.
2. Unused bytes B9-B35 or B0-B26 are indeterminate.
DATA SWAP TABLE FOR BYTE READS FROM FIFO1
DATA READ FROM FIFO 1
DATA WRITTEN TO FIFO 1 SWAP MODE READ BIG- LITTLE-
NO. ENDIAN ENDIAN
A35-A27 A26-A18 A17-A9 A8-A0 Swi SWo B35-B27 B8-B0
1 A D
2 B C
A B C D L L 3 C B
4 D A
1 D A
2 C B
A B C D L H 3 B C
4 A D
1 C B
2 D A
A B C D H L 3 A D
4 B C
1 B C
2 A D
A B C D H H 3 D A
4 C B

Figure 12. Port-B Byte Read Cycle Timing for FIFO1
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING ANDBYTE SWAPPING 64 x 36 x 2 COMMERCIAL TEMPERATURE RANGE
CLKA 7 4—\—71—\—7
EFA  HIGH
CSA N /
WRA XNONOWN\K [/
MBA N
[ tENS > &1 tENH |4tENs <> tENH tENS <5 [ENH
ENA LN SN SIRURXXX XX XA SO NANNN . IO
= tMDV No Operation
- {EN -~ tAASI <— tA—j ={DIS
A0 - A35 Previous Data Word 1() Word 2(1) 3‘—
— tPGH
PGA,
oDD/ XXX XXX XXX XK XKXXXXXXXK _ KXXXHKHKXXKKHXHK K HKHXHXK K XXX
EVEN 4663 drw 13
NOTE:

1. Read from FIFO2.
Figure 13. Port-A Read Cycle Timing for FIFO2

tCLK
CLKA ./ \____A

CSA Low

WRA  HIGH tens— | o tenH

MBA NN\NNN\X | /777
tENS T2 p)] <] tENH

ENA _////# | RN\ \

FFA HIGH tps 3 ,|<s tDH

A0-A35 X XXX W XXX IO KKK KK KA KKK KKK
CLKB TN N

tREF <+ tREF
FB FIFO1 Empty

CSB LOW

W/RB LOW
Siz1, LOW
SIZ0

tENS Tt pl«Zof tENH

-t

eNs [/ F T SRNNNNNANNNNNNNNANNNN

—tA
B0O-B35 X XX XXX XXX XXX KKK XXX XXX XXX XXX Wi

NOTES:

1. tskewt 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 tskew1, then the transition of EFB HIGH may occur one CLKB cycle later than shown.

2. Port-B size of long word is selected for FIFO1 read by SIZ1 = LOW, SIZ0 = LOW. If port-B size is word or byte, EFB is set LOW by the last word or byte read from FIFO1, respec-
tively.

4663 drw 14

Figure14. EFB Flag Timing and First Data Read when FIFO1 is Empty
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2 COMMERCIALTEMPERATURE RANGE

CLkB ./ LA

CSB Low

WRB  HIGH tENSTN Ll A tENH

§l§5 N\ N A
tENS Tl I tENH

ENe L/ | RN

FFB HIGH o — | 1o

BO - B35

CLKA S S N N

tREF - tREF
EFA FIFO2 Empty j‘ :L

CSA LOW

W/RA LOW

MBA LOW

tENS 1o | 5 tENH

ENA S A T SRNNONNNNNNNNNNANNNN

- tA
A0 - A5 XXX XXX XXX XXX XXX X AKX X AKX XXX XXX Wi

4663 drw 15

NOTES:

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

2. Port B size of long word is selected for FIFO2 write by SIZ1 = LOW, SIZ0 = LOW. If port B size is word or byte tskewt is referenced to the rising CLKB edge that writes the last word or
byte of the long word, respectively.

Figure 15. EFA Flag Timing and First Data Read when FIFO2 is Empty
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH
BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2 COMMERCIALTEMPERATURE RANGE

CSB LOW

W/RB LOW
SIZ1,
SIZ0 LOW

tENS ™~ ‘LC‘ tENH
ENB L | RN\
EFB HIGH
B0 - B35 Previous Word in FIFO1 Output Register J( Next Word From FIFO1

|<—tSKEw1(” tCLK—>
tCLKH tCLKL™™
CLKA 1 T . N
— tWFE ~—tWFF
FFA FIFO1 Full A;I" ;l(

CSA LOW

WRA HIGH
TENST ] s tENH

MEA S R R R R R R RO R RO EREEaEREESSSSSSSSSSISSSSSSS | A7 7 7 7 77
tENS‘? »l«» tENH

ENA 22277 7777777777777 77777777 777 | SN NN

DS T~ .l tDH
A0-A35 XXX KKK KKK KKK KKK KK KKK KKK XXX XX XXX

4663 drw 16

NOTES:
1. tskew1 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 tskew1, then FFA may transition HIGH one CLKA cycle later than shown.
2. Port B size of long word is selected for FIFO1 read by SIZ1 = LOW, SIZ0 = LOW. If port B size is word or byte, tskew1 is referenced from the rising CLKB edge that reads the last

word or byte of the long word, respectively.

Figure 16. FFA Flag Timing and First Available Write when FIFO1 is Full.
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2 COMMERCIALTEMPERATURE RANGE

tCLK————
tCLKH tCLKL—

CLKA S S N N )

CSA LOW

W/RA LOW
MBA LOW

tENS T~ | < tENH

ENA LA | RN\

EFA  HIGH <_tA_;‘<

AO - A35 Previous Word in FIFO2 Output Register Next Word From FIFO2

|<—tSKEW1 M

4_\_/_
t < twFF :
FFB FIFO2 Full " A;IZ
CSB LOW
WRB HIGH
tENS T2 | 7 tENH
2128 NNNONONONNONINONNNNNNNNNNNNNNNNNNNNNNNKY | AP
ENS T |l tENH
ENB LLLLL L | SANNNNNNNN
tDS T w-la>| tDH
B0-B35  XOXRXXIKHKHKHKHKHKHKK KKK K HK KKK IKHKAKHKKK KKK HKXXXXX XXX
NOTES: To FIFO2 4663 drw 17

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

2. Port B size of long word is selected for FIFO2 write by SIZ1 = LOW, SIZ0 = LOW. If port B size is word or byte, FFB is set LOW by the last word or byte write of the long word,
respectively.

Figure 17. FFB Flag Timing and First Available Write when FIFO2 is Full

CLKA /_\_7[_\_/_m
tENS —~ | ~tENH
ENA /A [PRANN\N
(1)
<—{SKEW2
CLKB N—
tPAE—> ~—tPAE—>
AEB X Long Word in FIFO1 (X+1) Long Words in FIFO1
tENS T | g7 tENH
ENB YIS AR NN\
4663 drw 18

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 = HIGH, MBA = LOW), FIFO1 read (CSB = LOW, W/RB = LOW, either SIZ1 = LOW or SIZ0 = LOW).

3. Port B size of long word is selected for FIFO1 read by SIZ1 = LOW, SIZ0 = LOW. If port B size is word or byte, AEB is set LOW by the last word or byte read of the long word,
respectively.

Figure 18. Timing for AEB when FIFO1 is Almost-Empty
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2 COMMERCIALTEMPERATURE RANGE

cks /7 N S S S

tENS T 1o tENH

ENB L/ [PRANNN

(1)

2

< {PAE [~ tPAE—>
AEA X Long Words in FIFO2 (X+1) Long Words in FIFO2
tENS 1 p|<5y tENH
ENA ////74 §<>>>:
NOTES: 4663 drw 19

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 tskewz, then AEA may transition HIGH one CLKA cycle later than shown.

2. FIFO2 Write (CSB = LOW, W/RB = HIGH, either SIZ0 = LOW or SIZ1 = LOW), FIFO2 read (CSA = LOW, W/RA = LOW, MBA = LOW).

3. Port B size of long word is selected for FIFO2 write by SIZ1 = LOW, SIZ0 = LOW. If port B size is word or byte, tskewz is referenced from the rising CLKB edge that writes the last
word or byte of the long word, respectively.

Figure 19. Timing for AEA when FIFO2 is Almost-Empty

» ’[SKEWZ(1
cka S X S 1 2
tENST N |5 tENH
ENA /7 RN\
AFA  [64-(X+1)] Long Words in FIFO1 64-X) Long Words in FIFO1
CkB ___ /7 N A S S
tENS Tl tENH

ENB 0 R NN\

NOTES: 4663 drw 20

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 = LOW, either SIZ0 = LOW or SIZ1 = LOW).

3. Port B size of long word is selected for FIFO1 read by SIZ1 = LOW, SIZ0 = LOW. If port B size is word or byte, tskewz is referenced from the last word or byte read of the long word,
respectively.

Figure 20. Timing for AFA when FIFO1 is Almost-Full

(1)

<+ tSKEW2
cke /A N 1 72\ /
tENS i~ | tENH
ENB A/ [ PRANNN\N
<—tPAF4:L «tpAFj{

AFB  [64-(X+1)] Long Words in FIFO2 (64-X) Long Words in FIFO2

CkA /TN A LS
tENS T~ | o tENH
ENA LK RN\
4663 drw 21
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 = HIGH, either SIZ0 = LOW or SIZ1 = LOW), FIFO2 read (CSA = LOW, W/RA = LOW, MBA = LOW).

3. Port B size of long word is selected for FIFO2 write by SIZ1 = LOW, SIZ0 = LOW. If port B size is word or byte, AFB is set LOW by the last word or byte read of the long word,
respectively.

Figure 21. Timing for AFB when FIFO2 is Almost-Full
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH
BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2

COMMERCIALTEMPERATURE RANGE

WRA L LSS KXXY
MBA 2/ KXXY
ENA /LSS KXXY
A0 - A35 QXXX XX XXX XXX XD
ck / AN / AN AN
‘—tPMF4;1 ———
VBET tPMF —;| g
CSB S #
WRB  SNNININN\NN\K 1S/
SIZ1, -
S, T 7T 777 = e ol
ENB [ A ARNNN\N
tEN 4 <+—{PVR
<> l«——tMDV < tDIS™
BO - B35 FIFO1 Output Registger;kzzgzgl( W1 (Remains valid in Mail1 Register after read)
4663 drw 22
NOTE:

1. Port B Parity Generation off (PGB = LOW).

Figure 22. Timing for Mail1 Register and MBF1 Flag
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2 COMMERCIALTEMPERATURE RANGE

cke /00 N ¥ NN

< {ENS et tENH
csB 17

WRB LSS SF iw
S, 7777 7T XX
ENB LSS SF KXXY

BO - B35 QXXX XXX XXX XXX XX

CLKA

~— tPMF
NBE? 4;1( [ tPMF —;I —_—

CSA ~ X ¥
WRA DN\ Y PPV IY

MBA > |<_ s e j= tENH

ENA IV I4% RO\

- tEN - tPMR
- l—— tMDV ~“—{D|IS—™
AO - A35 FIFO2 Output Register W1 (Remains valid in Mail2 Register after read)
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NOTE:
1. Port-A Parity Generation off (PGA = LOW).

Figure 23. Timing for Mail2 Register and MBF2 Flag
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PGA S S NS S S SSS SH AOONNONNNANNN
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PEFA Valid ;l< Valid ;l< Valid 4 AN Valid
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Figure 24. ODD/EVEN. W/RA, MBA, and PGA to PEFA Timing
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING ANDBYTE SWAPPING 64 x36x2 COMMERCIALTEMPERATURE RANGE
obD/. T N Y
EVEN
W/ﬁB )( 7£
e 77777 777 7 7 7 7 77 77 777 7 7 7 7R TrTrRIrRrNROrSSS
PGB /L7777 77777777777 7777777 7H T ssssSsSsSsN
4_/;tPOPE ~— o1 tPOPE - /; tPEPE - /; tPEPE
PEFB Valid )k Valid ;l( Valid 7‘ 3< Valid
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Figure 25. ODD/EVEN. W/RB, SIZ1, SIZ0, and PGB to PEFB Timing
ODD/ N
EVEN N
CSA LOW
W/RA N

vea NV /S K

pGA VS )Ii
«—— tPEPB
— {EN —— tVDV. -«——tPOPB tPEPB
A8, A17, Generated Parity ;l< Generated Parity ;( Mail2 Data

A26, A35 Mail2 4663 drw 26
Data

NOTE:
1. ENA'is HIGH.

Figure 26. Parity Generation Timing when Reading from the Mail2 Register
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Mail1
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NOTE:
1. ENB is HIGH.

Figure 27. Parity Generation Timing when Reading from the Mail1 Register
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IDT72V3614 3.3V, CMOS SyncBiFIFO™ WITH

BUS-MATCHING AND BYTE SWAPPING 64 x 36 x 2

COMMERCIALTEMPERATURE RANGE

PARAMETER MEASUREMENT INFORMATION

3.3V
330Q2
From Output
Under Test
30pF "
5100 P
LOAD CIRCUIT
/— v e -
Timing 1.5V High-Level 15V
Input —Z __________ GND Input 15V ' GND
s> - tw -
Data, 3V
Enable 1.5V Low-Level 15V 15V
Input Input S __Z% GND
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES PULSE DURATIONS
é)utgtjt /—'\ """" 3V
nable
1.5V N5V
—/ PZLTN GND
tPLZ T~ P .
> N =3V Input
Low-Level -5 v
Output VoL
tPZH T~
Vo VOH In-Phase
High-Level \ - 15V Output
Output  tPHZTN | ~S~—— A~ . =QV
[
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

PROPAGATION DELAY TIMES
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NOTE:

1. Includes probe and jig capacitance.

Figure 28. Load Circuit and Voltage Waveforms
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ORDERING INFORMATION

XXXXXX X XX X X X
Device Type Power Speed  Package Process/
Temperature
Range
\—1 BLANK Commercial (0°C to +70°C)
L ]G Green

PF Thin Quad Flat Pack (TQFP, PN120-1)
PQF Plastic Quad Flat Pack (PQFP, PQ132-1)
12 Clock Cycle Time (tCLk)
1 i ’
2(5) Commercial Only Speed in Nanoseconds

L Low Power

[72v3614 64 x 36 x2— 3.3V SyncBiFIFO 5 gzo
NOTES:

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

DATASHEET DOCUMENT HISTORY
07/10/2000 pg. 1.

05/27/2003 pg. 6.

06/14/2005 pgs. 1,2,3and33.

02/12/2009 pg. 33.

CORPORATE HEADQUARTERS | for SALES: for TECH SUPPORT:
‘ . IDT 6024 Silver Creek Valley Road 800-345-7015 or 408-284-8200 408-360-1753
® San Jose, Ca 95138 fax: 408-284-2775 FIFOhelp@idt.com
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