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3.3 VOLT CMOS SyncBiFIFO™

16,384 x 36 x 2 IDT72V3682

32,768 x 36 x 2 IDT72V3692
® 65,536 x 36 x 2 IDT72V36102

FEATURES
o Memory storage capacity:
IDT72V3682 - 16,384 x 36 x 2
IDT72V3692 - 32,768 x 36 x 2
IDT72V36102 — 65,536 x 36 x 2
o Supports clock frequencies up to 100MHz
o Fast access times of 6.5ns
o Free-running CLKA and CLKB may be asynchronous or coincident
(simultaneous reading and writing of data on a single clock edge
is permitted)
o Two independent clocked FIFOs buffering data in opposite direc-
tions

o Mailbox bypass register for each FIFO

Programmable Almost-Full and Almost-Empty flags

Microprocessor Interface Control Logic

FFA/IRA, EFA/ORA, AEA, and AFA flags synchronized by CLKA

FFB/IRB, EFB/ORB, AEB, and AFB flags synchronized by CLKB

Select IDT Standard timing (using EFA, EFB, FFA and FFB flags

functions) or First Word Fall Through timing (using ORA, ORB, IRA

and IRB flag functions)

o Available in space-saving 120-pin Thin Quad Flatpack (TQFP)

o Pin compatible to the lower density parts, IDT72V3622/72V3632/
72V3642/72V3652/72V3662/72V3672

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

o Green parts available, see ordering information
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IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™

16,384 x 36 x 2, 32,768 x 36 x 2 and 65,536 x 36 x 2

DESCRIPTION

The IDT72V3682/72V3692/72V36102 are designed to run off a 3.3V
supply for exceptionally low-power consumption. These devices are mono-
lithic, high-speed, low-power, CMOS Bidirectional SyncFIFO (clocked) memo-
rieswhich supportclockfrequencies upto 100MHzand have read accesstimes
as fast as 6.5ns. Two independent 16,384/32,768/65,536 x 36 dual-port
SRAMFIFOs onboard each chip buffer datain opposite directions. Commu-
nication between each port may bypass the FIFOs via two 36-bit mailbox
registers. Each mailbox register has a flag to signal when new mailhasbeen
stored.

These devices are a synchronous (clocked) FIFO, meaning each port
employs asynchronous interface. All data transfers through a portare gated

PIN CONFIGURATION

COMMERCIALTEMPERATURE RANGE

tothe LOW-to-HIGH transition of a port clock by enable signals. The clocks for
each port are independent of one another and can be asynchronous or
coincident. The enables for each port are arranged to provide a simple
bidirectional interface between microprocessors and/or buses with synchro-
nous control.

These devices have two modes of operation: In the IDT Standard mode,
the firstword written to an empty FIFO is deposited into the memory array. A
read operation is required to access that word (along with all other words
residing in memory). In the First Word Fall Through mode (FWFT), the first
long-word (36-bitwide) written to an empty FIFO appears automatically onthe
outputs, no read operation required (Nevertheless, accessing subsequent
words does necessitate a formal read request). The state of the FWFT pin
during FIFO operation determines the mode in use.

Each FIFOhasacombined Empty/Output Ready Flag (EFA/ORAand EFB/

< m
< m
D<Q<<§§ ad < oo Mol .m gnéo Q.2
EL R E e L R
= T Mo pd m|m Zlo=
o2 S JTne g 32 e BE SEEERERSE 5 8
mininininininininininininininininininininininininininininin
QR RPN 0385883 3853385853855
90 [ Bss
=P 89 [0 Bas
A3z 3 88 [ Bs3
A2[] 4 87 |1 Ba2
86 [ GND
Vcc O 5
85 [ Bat
A31[] 6
84 [ Bao
Ao 7
83 [ B29
GND ] 8
82 [ Bes
A20[] 9
81 [ Ber
A28 ] 10
80 [ Beoe
A27 ] 11
79 3 Vcc
Ace ] 12
78 [ Bos
A5 [] 13
77 [ B4
A24 ] 14
76 [ GND
A23 ] 15
FWFT . 16 75 |1 Bes
A2 74 3 B22
2 [ 17
Veec ] 18 73 |3 B2t
A21 72 |3 B2o
19
A20 71 |3 B1g
] 20
A19 ] 21 70 | Bis
69 [ GND
Ats ] 22
68 [ B17
GND ] 23
A17 67 [ Bie
] 24
A 66 [ Vcc
16 ] 25
At1s ] 26 65 [ Bis
Ata g 27 64 L B
Ats ] 28 63 I Bra
Vee O 29 62 [ B12
ND
A2 30 61 LG
ORI R T II TR LIBIR8ER I3
[EjR[RIRIR|RIN|R|RR|R|R|R|RIRIRjRIR|R|R]R|R|R|RIR]R]RIRIA]N
0222252023 238932080ARAR0K8HB/AZE oo
G G = G G =

TQFP (PN120-1, order code: PF)
TOP VIEW



IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™

16,384 x 36 x 2, 32,768 x 36 x 2 and 65,536 x 36 x 2

ORB) and a combined Full/Input Ready Flag (FFA/IRA and FFB/IRB). The
EF and FF functions are selected in the IDT Standard mode. EF indicates
whether or notthe FIFO memory is empty. FF shows whether the memory is
fullornot. The IRand OR functions are selectedin the First Word Fall Through
mode. IRindicates whether or not the FIFO has available memory locations.
ORshows whetherthe FIFO has data available for reading or not. It marks the
presence of valid data on the outputs.

Each FIFO has a programmable Aimost-Empty flag (AEAand AEB) and a
programmable Aimost-Full flag (AFAand AFB). AEA and AEB indicate when
aselected numberofwords remaininthe FIFOmemory. AFAandAFB indicate
when the FIFO contains more than a selected number of words.

FFA/IRA, FFB/IRB, AFA and AFB are two-stage synchronized to the port
clockthatwrites dataintoits array. EFA/ORA, EFB/ORB, AEAand AEB are two-

COMMERCIALTEMPERATURE RANGE

stage synchronizedtothe port clock that reads data fromits array. Program-
mable offsets for AEA, AEB, AFAand AFB are loaded by using PortA. Three
default offset settings are also provided. The AEA and AEB threshold can be
setat 8, 16 or 64 locations from the empty boundary and the AFA and AFB
threshold can be setat 8, 16 or 64 locations from the full boundary. All these
choices are made using the FS0 and FS1 inputs during Reset.

Two ormore devices may be usedin 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)is ataminimum. Initiating any operation (by activating control
inputs) willimmediately take the device out of the power down state.

The IDT72V3682/72V3692/72V36102 are characterized for operation
from0°Cto70°C. Industrial temperature range (-40°Cto +85°C) is available
by special order. They are fabricated using IDT’s high speed, submicron
CMOStechnology.



IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™

COMMERCIALTEMPERATURE RANGE

16,384 x 36 x 2, 32,768 x 36 x 2 and 65,536 x 36 x 2

PIN DESCRIPTIONS

Symbol Name 110 Description

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

AEA Port A Aimost- 0 Programmable Almost-Empty flag synchronized to CLKA. Itis LOW when the number of words in FIFO2is
Empty Flag (PortA) | lessthanorequaltothe value inthe Almost-Empty A Offsetregister, X2.

AEB PortB Almost- 0 Programmable Aimost-Empty flag synchronized to CLKB. Itis LOW when the number of words in FIFO1 is
Empty Flag (PortB) | lessthan orequaltothe valueinthe Aimost-Empty B Offset register, X1.

AFA Port A Almost- 0 Programmable Aimost-Full flag synchronized to CLKA. Itis LOW when the number of empty locationsin
Full Flag (PortA) | FIFO1islessthan orequal to the value inthe Aimost-Full A Offset register, Y1.

AFB PortB Almost- 0 Programmable Almost-Full flag synchronized to CLKB. Itis LOW when the number of empty locationsin
Full Flag (PortB) | FIFO2islessthan orequalto the value inthe Almost-Full B Offset register, Y2.

B0 - B35 PortB Data I/0 | 36-bitbidirectional data portfor side B.

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

CLKB Port B Clock CLKBis acontinuous clock thatsynchronizes all data transfers through portBand can be asynchronous or
coincident to CLKA. FFB/IRB, EFB/ORB, AFB, and AEB are synchronized to the LOW-to-HIGH
transition of CLKB.

CSA Port A Chip I CSA mustbe LOW to enable a LOW-to-HIGH transition of CLKA to read or write on port A. The A0-A35

Select outputs are in the high-impedance state when CSA is HIGH.
CSB Port B Chip I CSB mustbe LOW to enable aLOW-to-HIGH transition of CLKB to read or write data on port B. The
Select B0- B35 outputs are in the high-impedance state when CSB is HIGH.
EFAIORA | PortAEmpty/ O | Thisisadualfunction pin. Inthe IDT Standard mode, the EFA function is selected. EFAindicates
Output Ready whether or notthe FIFO2 memory is empty. Inthe FWFT mode, the ORA functionis selected. ORA
Flag indicates the presence of valid data on A0-A35 outputs, available for reading. EFA/ORA is synchronized
tothe LOW-to-HIGH transition of CLKA.
EFBIORB | PortBEmpty/ O | Thisisadualfunctionpin. Inthe IDT Standard mode, the EFB functionis selected. EFBindicates
OutputReady whether or notthe FIFO1 memory is empty. Inthe FWFT mode, the ORB function is selected. ORB
Flag indicates the presence of valid data on B0-B35 outputs, available for reading. EFB/ORB is synchronized to
the LOW-to-HIGH transition of CLKB.

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

FFAIRA | PortAFull/ O | Thisisadualfunction pin. Inthe IDT Standard mode, the FFA functionis selected. FFA indicates

Input Ready whether or notthe FIFO1 memory is full. Inthe FWFT mode, the IRA function is selected. IRA
Flag indicates whether or not there is space available for writing to the FIFO1 memory. FFA/IRAis
synchronized to the LOW-to-HIGH transition of CLKA.

FFB/IRB | PortBFull O | Thisisadual function pin. Inthe IDT Standard mode, the FFB function is selected. FFB indicates

Input Ready whether or not the FIFO2 memory is full. Inthe FWFT mode, the IRB functionis selected. IRB
Flag indicates whether or not there is space available for writing to the FIFO2 memory. FFB/IRBis
synchronized to the LOW-to-HIGH transition of CLKB.

FWFT FirstWord Fall [ This pin selects the timing mode. AHIGH on FWFT selects IDT Standard mode, a LOW selects First

Through Mode Word Fall Through mode. Once the timing mode has been selected, the level on FWFT must be static
throughout device operation.

FS1,FS0 [ FlagOffset A LOW-to-HIGH transition of the FIFO Reset input latches the values of FSO and FS1. If either FSO or

Selects FS1 is HIGH when the FIFO Reset input goes HIGH, one of three preset values is selected as the

offset for FIFOs Almost-Full and Almost-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 Aimost-
Empty and Almost-Full offsets for both FIFOs.




IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™
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16,384 x 36 x 2, 32,768 x 36 x 2 and 65,536 x 36 x 2

PINDESCRIPTIONS (CONTINUED)

Symbol Name 1[0] Description

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

Select A0-A35 outputs are active, a HIGH level on MBA selects data from the mail2 register for outputand a
LOW levelselects 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 outputand a
LOW levelselects FIFO1 output register data for output.

MBF1 Mail1 Register 0 MBF1 isset LOW by a LOW-to-HIGH transition of CLKA that writes data to the mail1 register.

Flag Writes to the mail1 register are inhibited while MBF1is LOW. MBF1 is set HIGH by a LOW-to-HIGH
transition of CLKB when a port B read is selected and MBB is HIGH. MBF1 is set HIGH when FIFO1
isreset.

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

Flag tothe mail2 register are inhibited while MBF2 is 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 also set HIGH when
FIFO2is reset.

RST1 FIFO1Reset ToresetFIFO1, four LOW-to-HIGH ransitions of CLKA and four LOW-to-HIGH transitions of CLKBmustoccur
while RST1is LOW. The LOW-to-HIGH transition of RST1 latches the status of FS0 and FS1 for AFA
and AEB offset selection. FIFO1 must be reset upon power up before data is written to its RAM.

RST2 FIFO2 Reset | ToresetFIFO2, four LOW-to-HIGH transitions of CLKA and four LOW-to-HIGH transitions of CLKB must occur
while RST2is LOW. The LOW-to-HIGH transition of RST2 latches the status of FS0 and FS1 for AFB
and AEA offset selection. FIFO2 must be reset upon power up before data is written to its RAM.

W/RA Port A Write/ I AHIGH selects a write operation and a LOW selects a read 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/RA is HIGH.

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

Read Select transition of CLKB. The BO-B35 outputs are in the HIGH impedance state when W/RBis LOW.




IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™

16,384 x 36 x 2, 32,768 x 36 x 2 and 65,536 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@ Input Voltage Range -0.5toVce+0.5 v
Vo® Output Voltage Range -0.5toVce+0.5 v

IIK Input Clamp Current (Vi < 0 or Vi> Vce) 120 mA

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

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

lcc 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
orany 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
Ve Supply Voltage 3.15 33 345 v
VIH High-Level InputVoltage 2 — | Vec+05 v
ViL Low-Level Input Voltage — — 08 v
loH High-Level Output Current — — 4 mA
loL Low-Level Output Current — — 8 mA

TA Operating Temperature 0 — 70 °C
NOTE:

1. Veec = 3.3V £ 0.15V, JEDEC JESD8-A compliant

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

IDT72V3682
IDT72V3692
IDT72V36102
Commercial
tcLk = 10, 15 ns®@

Symbol Parameter Test Conditions Min. Typ. Max. Unit
VoH OutputLogic"1" Voltage Vee =3.0V, IoH = -4 mA 24 — — \
VoL OutputLogic"0" Voltage Vee = 3.0V, loL =8 mA - - 05 v
ILi InputLeakage Current (Any Input) Vee = 3.6V, Vi=Vccor0 — — 15 HA
ILo OutputLeakage Current Vee =3.6V, Vo=Vccor0 — — +5 pA
lcc2® Standby Current (with CLKA and CLKB running) vee = 3.6V, Vi=Vcc-0.2Vor0 — — 15 mA
lcca® Standby Current (no clocks running) vee = 3.6V, Vi=Veoc-0.2Vor0 — — 5 mA
CIN® Input Capacitance Vi =0, f=1MHz — 4 — pF
Cout® | OutputCapacitance Vo =0, f=1MHZ — 8 — pF

NOTES:

1. All typical values are at Vcc = 3.3V, Ta = 25°C.

2. Vec = 3.3V £ 0.15V, TA = 0° to +70°; JEDEC JESD8-A compliant

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



IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™

16,384 x 36 x 2, 32,768 x 36 x 2 and 65,536 x 36 x 2 COMMERCIALTEMPERATURE RANGE

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 IDT72V3682/72V3692/72V36102 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(f) taken from Figure 1, the maximum power dissipation (PT) of these FIFOs may be calculated by:

PT = Vce x Iec(f) + Z(CL x Vee? X fo)

N
where:
N = number of outputs = 36
CL = output capacitance load
fo = switching frequency of an output
100
9 e
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80 <
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Figure 1. Typical Characteristics: Supply Current (Icc) vs. Clock Frequency (fs)
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IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™

16,384 x 36 x 2, 32,768 x 36 x 2 and 65,536 x 36 x 2 COMMERCIALTEMPERATURE RANGE

TIMING REQUIREMENTS OVER RECOMMENDED RANGES OF SUPPLY
VOLTAGE AND OPERATING FREE-AIRTEMPERATURE
(Vec=3.3V £ 0.15V; TA=0°C to +70° C; JEDEC JESD8-A compliant)

IDT72V3682L10 IDT72V3682L15
IDT72V3692L10 IDT72V3692L15
IDT72V36102L10 IDT72V36102L15
Symbol Parameter Min. Max. Min. Max. Unit
fs Clock Frequency, CLKA or CLKB — 100 — 66.7 MHz
tCLK Clock Cycle Time, CLKA or CLKB 10 — 15 — ns
tCLKH Pulse Duration, CLKA or CLKB HIGH 4.5 — 6 — ns
tCLKL Pulse Duration, CLKA and CLKB LOW 4.5 — 6 — ns
DS Setup Time, A0-A35 before CLKAT and B0-B35 3 — 4 — ns
before CLKBT
tENST Setup Time, CSA and W/RA, before 4 — 45 — ns
CLKAT; CSB, and W/RB before CLKBT
tENS2 Setup Time, ENA and MBA, before 3 — 45 — ns
CLKAT; ENB, and MBB before CLKBT
tRSTS Setup Time, RST1 orRST2 LOW before CLKAT 5 — 5 — ns
or CLKBT®
tFss Setup Time, FSO and FS1 before RST1 and RST2 HIGH 7.5 — 75 — ns
tFws Setup Time, FWFT before CLKAT 0 - 0 — ns
H Hold Time, A0-A35 after CLKAT and B0-B35 after CLKBT 05 — 1 — ns
tENH Hold Time, CSA, W/RA, ENA, and MBA after CLKAT; 05 — 1 — ns
CSB, W/RB, ENB, and MBB after CLKBT
tRSTH Hold Time, RST1 or RST2 LOW after CLKAT or CLKBT® 4 — 4 — ns
tFSH Hold Time, FS0 and FS1 after RST1 and RST2 HIGH 2 — 2 — ns
tskew1® | Skew Time, between CLKAT and CLKBT for EFA/ORA, 75 - 75 — ns
EFB/ORB, FFA/IRA, and FFB/IRB
tskewze | Skew Time, between CLKAT and CLKBT for AEA, 12 — 12 — ns
AEB, AFA, and AFB

NOTES:

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

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



IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™

16,384 x 36 x 2, 32,768 x 36 x 2 and 65,536 x 36 x 2 COMMERCIALTEMPERATURE RANGE

SWITCHING CHARACTERISTICS OVER RECOMMENDED RANGES OF SUPPLY

VOLTAGE AND OPERATING FREE-AIR TEMPERATURE, CL = 30 pF
(Vec=3.3V£0.15V; TA=0°C to +70° C; JEDEC JESD8-A compliant)

IDT72V3682L10 IDT72V3682L15
IDT72V3692L10 IDT72V3692L15
IDT72V36102L10 IDT72V36102L15
Symbol Parameter Min. Max. Min. Max. Unit
A Access Time, CLKAT to A0-A35 and CLKBT to B0-B35 2 6.5 2 10 ns
tPIR Propagation Delay Time, CLKAT to FFA/IRA and CLKBT to 2 6.5 2 8 ns
FFB/IRB
tPOR | Propagation Delay Time, CLKAT to EFA/ORA and CLKBT to 1 6.5 1 8 ns
EFB/ORB
tPAE | Propagation Delay Time, CLKAT to AEA and CLKBT to AEB 1 6.5 1 8 ns
tPAF Propagation Delay Time, CLKAT to AFA and CLKBT to AFB 1 6.5 1 8 ns
tPMF Propagation Delay Time, CLKAT to MBF1LOW or 0 6.5 0 8 ns
MBF2 HIGH and CLKBT to MBF2 LOW or MBF1 HIGH
tPMR Propagation Delay Time, CLKAT to B0-B35® and 2 8 2 10 ns
CLKBT toA0-A35@
tMDV Propagation Delay Time, MBA to A0-A35 valid and 2 6.5 2 10 ns
MBB to B0-B35 Valid
tPRF Propagation Delay Time, RSTTLOW to AEBLOW, AFA 1 10 1 15 ns
HIGH, and MBF1 HIGH, and RST2 LOW to AEA LOW,
AFB HIGH, and MBF2 HIGH
tEN Enable Time, CSA and W/RA LOW to AQ-A35 Active 2 6 2 10 ns
and CSB LOW and W/RB HIGH to B0-B35 Active
IS Disable Time, CSA or W/RA HIGH to AQ-A35 at high-impedance 1 6 1 8 ns
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 MBB is HIGH.
2. Writing data to the mail2 register when the A0-A35 outputs are active and MBA is HIGH.



IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™
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16,384 x 36 X 2, 32,768 x 36 x 2 and 65,536 X 36 X 2
SIGNAL DESCRIPTION

RESET

After power up, a Master Reset operation mustbe performed by providing
a LOW pulse to RST1 and RST2 simultaneously. Afterwards, the FIFO
memories of the IDT72V3682/72V3692/72V36102 are reset separately by
taking their Reset (RST1, RST2) inputs LOW for at least four port-A Clock
(CLKA) and four port-B Clock (CLKB) LOW-to-HIGH transitions. The Reset
inputs can switch asynchronously to the clocks. A FIFO reset initializes the
internal read and write pointers and forcesthe Input Ready flag (IRA, IRB) LOW,
the Output Ready flag (ORA, ORB) LOW, the Aimost-Empty flag (AEA, AEB)
LOW, andthe Almost-Full flag (AFA, AFB) HIGH. Resettinga FIFO alsoforces
the Mailbox Flag (MBF1, MBF2) of the parallel mailbox register HIGH. After
aFIFQisreset, its Input Ready flag is set HIGH after two clock cycles to begin
normal operation.

ALOW-to-HIGH transition onaFIFO Reset (RST1,RST2)input latches the
value of the Flag Select (FS0, FS1) inputs for choosing the Aimost-Full and
Almost-Empty offset programming method. (For details see Table 1, Flag
Programming, andthe Programming the Almost-Empty and Almost-Full Flags
section). The relevant FIFO Reset timing diagram can be found in Figure 2.

FIRST WORD FALL THROUGH (FWFT)

AfterMaster Reset, the FWFT selectfunctionis active, permitting a choice
between two possible timing modes: IDT Standard mode or First Word Fall
Through (FWFT) mode. Once the Reset (RST1, RST2)inputis HIGH, aHIGH
on the FWFT input during the next LOW-to-HIGH transition of CLKA (for
FIFO1)and CLKB (for FIFO2) will select IDT Standard mode. This mode uses
the Empty Flag function (EFA, EFB) toindicate whether or not there are any
words presentinthe FIFO memory. Ituses the Full Flag function (FFA, FFB)
toindicate whether ornotthe FIFO memory has any free space for writing. In
IDT Standard mode, every word read from the FIFO, including the first, must
be requested using a formal read operation.

Once the Reset (RST1, RST2) inputis HIGH, aLOW on the FWFT input
during the next LOW-to-HIGH transition of CLKA (for FIFO1) and CLKB (for
FIFO2) will select FWFT mode. This mode uses the Output Ready function
(ORA, ORB)toindicate whether ornotthere is valid data at the data outputs
(A0-A350rB0-B35). Italso usesthe Input Ready function (IRA, IRB) toindicate
whetherornotthe FIFO memory has any free space for writing. Inthe FWFT
mode, the first word written to an empty FIFO goes directly to data outputs, no

TABLE 1 — FLAG PROGRAMMING

readrequestnecessary. Subsequentwords mustbe accessed by performing
aformalread operation.

Following Reset, the level applied to the FWFT inputto choose the desired
timing mode must remain static throughout FIFO operation. Referto Figure 2
(Reset) fora First Word Fall Through select timing diagram.

ALMOST-EMPTY FLAGANDALMOST-FULLFLAGOFFSETPROGRAMMING

Four registers in these devices are used to hold the offset values for the
Almost-Empty and Almost-Fullflags. The port B Aimost-Empty flag (AEB) Offset
registerislabeled X1andthe port A Aimost-Empty flag (AEA) Offset registeris
labeled X2. The port A Almost-Full flag (AFA) Offset registeris labeled Y1 and
the port B Aimost-Fullflag (AFB) Offsetregisterislabeled Y2. Theindex of each
register name corresponds to its FIFO number. The offset registers can be
loaded with presetvalues duringthe reset of a FIFO orthey can be programmed
from port A (see Table 1).

FS0andFS1functionthe same wayinboth IDT Standard and FWFT modes.

— PRESET VALUES

Toloadthe FIFO's Aimost-Empty flagand Aimost-Fullflag Offsetregisters with
oneofthethreepresetvalueslistedin Table 1, atleastone of the flag selectinputs
mustbe HIGH during the LOW-to-HIGH transition of its resetinput. Forexample,
toloadthe presetvalue of 64 into X1and Y1, FS0and FS1mustbe HIGH when
FIFO1 Reset (RST1) retuns HIGH. Flag offset registers associated with FIFO2
are loaded with one of the preset values in the same way with FIFO2 Reset

(RST2) toggled simultaneously with FIFO1 Reset (RST1). Forpresetvalue
loading timing diagram, see Figure 2.

—PARALLEL LOAD FROMPORTA

Toprogramthe X1, X2, Y1,and Y2 registers from port A, both FIFOs should
be reset simultaneously with FS0 and FS1 LOW during the LOW-to-HIGH
transition ofthe Resetinputs. Itisimportantto note thatonce parallel programming
hasbeenselectedduringaMaster Resetby holdingboth FS0& FS1LOW, these
inputs must remain LOW during all subsequent FIFO operation. They can only
be toggled HIGH when future Master Resets are performed and other
programming methods are desired.

Afterthis resetis complete, the firstfour writes to FIFO1 do not store datain
the FIFO memory butload the offsetregistersinthe order Y1, X1,Y2, X2. The
portAdatainputs used by the offsetregisters are (A10-A0), (A11-A0), or (A12-
A0) forthe IDT72V3682, IDT72V3692, or IDT72V36102, respectively. The

FS1 FSO RST1 RST2 X1 AND Y1 REGISTERS™ X2 AND Y2 REGISTERS®
H H T X 64 X
H H X T X 64
H L T X 16 X
H L X T X 16
L H T X 8 X
L H X T X 8
L L T T Parallel programming via Port A® Parallel programming via Port A®
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.

3. If parallel programming is selected during a Master Reset, then FSO & FS1 must remain LOW during FIFO operation.
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highestnumberedinputis used as the mostsignificantbit ofthe binary number
ineachcase. Valid programmingvaluesforthe registers ranges from 1t0 16,380
forthe IDT72V3682; 1t0 32,764 for the IDT72V3692; and 1t0 65,532 for the
IDT72V36102. Afterallthe offset registers are programmed fromport A, the port
B Full/Input Ready flag (FFB/IRB) is set HIGH, and both FIFOs begin normal
operation. See Figure 3forrelevant offset register parallel programming timing
diagram.

FIFO WRITE/READ OPERATION

The state ofthe port Adata (A0-A35) outputsis controlled by port A Chip Select
(CSA)andportAWrite/Read select (W/RA). The A0-A35 outputs areinthe high-
impedance state when either CSA or W/RAis HIGH. The A0-A35 outputs are
active when both CSA and W/RA are LOW.

Data is loaded into FIFO1 from the A0-A35 inputs on a LOW-to-HIGH
transition of CLKA when CSAis LOW, W/RAis HIGH, ENAis HIGH, MBAis
LOW, and FFA/IRAis HIGH. Datais read from FIFO2 to the A0-A35 outputs
by a LOW-to-HIGH transition of CLKA when CSAis LOW, W/RAis LOW, ENA
isHIGH, MBAis LOW, and EFA/ORAis HIGH (see Table 2). FIFO reads and
writes onport Aareindependent of any 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 to those of port A with the exception
thatthe port B Write/Read select (W/RB)is the inverse of the port A Write/Read
select(W/RA). The state of the port B data (B0-B35) outputsis controlled by the
port B Chip Select (CSB) and port B Write/Read select (W/RB). The B0-B35
outputsare inthe high-impedance state when either CSBis HIGH orW/RBis

LOW. The B0-B35 outputs are active when CSBis LOW and W/RBis HIGH.

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

The setupandholdtime constraintstothe port Clocks forthe port Chip Selects
and Write/Read selects are only for enabling write and read operations and are
not related to high-impedance control ofthe data outputs. [fa portenableis LOW
duringaclockcycle, the port’s Chip Selectand Write/Read select may change
states during the setup and hold time window of the cycle.

When operatingthe FIFOin FWFT mode and the Output Ready flagis LOW,
the nextword written is automatically sentto the FIFO’s output register by the
LOW-to-HIGH ransition ofthe port clock that sets the Output Ready flag HIGH.
Whenthe Output Ready flagis HIGH, subsequentdata is clocked to the output
registers only whenareadis selected using the port’s Chip Select, Write/Read
select, Enable, and Mailbox select.

When operating the FIFOin IDT Standard mode, the first word will cause
the Empty Flagto change state onthe second LOW-to-HIGH transition of the
Read Clock. The dataword will notbe automatically senttothe output register.
Instead, data residing in the FIFO's memory array is clocked to the output
registeronly whenareadis selected usingthe port’s Chip Select, Write/Read
select, Enable, and Mailbox select.

TABLE 2 — PORT AENABLE FUNCTION TABLE
CSA W/RA ENA MBA CLKA Data A (A0-A35) I/0 Port Function

H X X X X High-Impedance 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 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 T Input FIFO2 write

L L H H T Input Mail2 write

L H L L X Output None

L H H L T Output FIFO1 read

L H L H X Output None

L H H H T Output Mail1 read (set MBF1 HIGH)
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SYNCHRONIZED FIFO FLAGS

EachFIFQissynchronizedtoits port clockthroughatleasttwoflip-flop stages.
This is done to improve flag signal reliability by reducing the probability of
metastable events when CLKA and CLKB operate asynchronously to one
another. EFA/ORA, AEA, FFA/IRA, and AFA are synchronized to CLKA. EFB/
ORB, AEB, FFB/IRB, and AFB are synchronizedto CLKB. Tables 4and 5 show
the relationship of each port flag to FIFO1 and FIFO2.

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

These are dual purpose flags. Inthe FWFT mode, the Output Ready (ORA,
ORB)functionis selected. When the Output Ready flagis HIGH, new dataiis
presentinthe FIFO output register. When the Output Ready flagis LOW, the
previous datawordis presentinthe FIFO output register and attempted FIFO
reads are ignored.

Inthe IDT Standard mode, the Empty Flag (EFA, EFB) functionis selected.
Whenthe Empty Flagis HIGH, datais available inthe FIFO’'s RAMfor reading
tothe outputregister. Whenthe Empty Flagis LOW, the previous dataword is
presentin the FIFO output register and attempted FIFO reads are ignored.

The Empty/Output Ready flag of a FIFO is synchronized to the port clock
thatreads datafromitsarray. For boththe FWFT and IDT Standard modes,
the FIFO read pointeris incremented each time a new wordis clocked to its

COMMERCIALTEMPERATURE RANGE

outputregister. The state machine that controls an Output Ready flag monitors
a write pointer and read pointer comparator that indicates when the FIFO
memory statusis empty, empty+1, orempty+2.

In FWFT mode, from the time aword is written to a FIFO, it can be shifted
tothe FIFO outputregisterin a minimum of three cycles of the Output Ready
flag synchronizing clock. Therefore, an Output Ready flagis LOW ifawordin
memory is the next data to be sentto the FIFO output register and three cycles
ofthe port Clock that reads data from the FIFO have not elapsed since the time
the word was written. The Output Ready flag of the FIFO remains LOW until
the third LOW-to-HIGH transition of the synchronizing clock occurs, simulta-
neously forcing the Output Ready flag HIGH and shifting the word to the FIFO
outputregister.

InIDT Standard mode, fromthe time aword s writtentoa FIFO, the Empty
Flagwillindicate the presence of data available for reading in a minimum of two
cyclesofthe Empty Flag synchronizing clock. Therefore, an Empty Flagis LOW
ifawordin memory is the next data to be senttothe FIFO output registerand
two cycles of the port Clock that reads data from the FIFO have not elapsed
since the time the word was written. The Empty Flag ofthe FIFO remains LOW
untilthe second LOW-to-HIGH transition of the synchronizing clock occurs,
forcing the Empty Flag HIGH; only then can data be read.

TABLE 4 — FIFO1 FLAG OPERATION (IDT STANDARD AND FWFT MODES)

Synchronized Synchronized
Number of Words in FIFO'? to CLKB to CLKA
IDT72v3682°) IDT72v3692°) IDT72v36102¢) EFB/ORB AEB AFA FFAIIRA

0 0 0 L L H H

1to X1 1to X1 1to X1 H L H H
(X1+1)to[16,384-(Y1+1)] (X1+1)t0[32,768-(Y1+1)] (X1+1)to[65,536-(Y1+1)] H H H H
(16,384-Y1)t0 16,383 (32,768-Y1)t032,767 (65,536-Y1)1065,535 H H L H
16,384 32,768 65,536 H H L L

NOTES:

1. When a word loaded to an empty FIFO is shifted to the output register, its previous FIFO memory location is free.
2. Data in the output register does not count as a "word in FIFO memory". Since in FWFT mode, the first word written to an empty FIFO goes unrequested to the output register (no

read operation necessary), it is not included in the FIFO memory count.

3. X1 is the Almost-Empty offset for FIFO1 used by AEB. Y1 is the Almost-Full offset for FIFO1 used by AFA. Both X1 and Y1 are selected during a reset of FIFO1 or programmed from

port A.

4. The ORB and IRA functions are active during FWFT mode; the EFB and FFA functions are active in IDT Standard mode.

TABLE 5 — FIFO2 FLAG OPERATION (IDT STANDARD AND FWFT MODES)

Synchronized Synchronized
Number of Words in FIFO!'? to CLKA to CLKB
IDT72v3682¢) IDT72v3692¢) IDT72v36102%) EFA/ORA AEA AFB FFB/IRB

0 0 0 L L H H

1t0 X2 1to X2 1to X2 H L H H
(X2+1)to[16,384-(Y2+1)] (X2+1)t0[32,768-(Y2+1)] (X2+1)t0[65,536-(Y2+1)] H H H H
(16,384-Y2)10 16,383 (32,768-Y2)10 32,767 (65,536-Y2)1065,535 H H L H
16,384 32,768 65,536 H H L L

NOTES:

1. When a word loaded to an empty FIFO is shifted to the output register, its previous FIFO memory location is free.
2. Data in the output register does not count as a "word in FIFO memory". Since in FWFT mode, the first word written to an empty FIFO goes unrequested to the output register (no

read operation necessary), it is not included in the FIFO memory count.

3. X2is 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.

4. The ORA and IRB functions are active during FWFT mode; the EFA and FFB functions are active in IDT Standard mode.
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ALOW-to-HIGH transition on an Empty/Output Ready flag synchronizing
clockbeginsthefirstsynchronization cycle of awrite ifthe clock transition occurs
attimetsKEw1 orgreaterafter the write. Otherwise, the subsequent clock cycle
canbe thefirstsynchronization cycle (see Figures 8 through 11 for EFA/ORA
and EFB/ORBtiming diagrams).

FULL/INPUT READY FLAGS (FFA/IRA, FFB/IRB)

Thisisadual purposeflag. InFWFT mode, the Input Ready (IRAand IRB)
function is selected. In IDT Standard mode, the Full Flag (FFA and FFB)
functionis selected. For both timing modes, when the Full/Input Ready flag is
HIGH, amemory locationis free inthe FIFO to receive new data. Nomemory
locations are free when the Full/Input Ready flag is LOW and attempted writes
to the FIFO are ignored.

The Full/input Ready flag of a FIFO is synchronized to the port clock that
writes datatoits array. Forboth FWFT and IDT Standard modes, each time
awordiswrittentoa FIFOQ, its write pointerisincremented. The state machine
that controls a Full/Input Ready flag monitors a write pointer and read pointer
comparatorthatindicates when the FIFO memory statusisfull, full-1, or full-2.
Fromthetime awordisreadfromaFIFQ, its previous memory locationis ready
to be written to in a minimum of two cycles of the Full/Input Ready flag
synchronizing clock. Therefore, a Full/Input Ready flagis LOW ifless than two
cycles of the Full/Input Ready flag synchronizing clock have elapsed since the
next memory write location has been read. The second LOW-to-HIGH
transition onthe Full/Input Ready flag synchronizing clock after the read sets
the Full/Input Ready flag HIGH.

ALOW-to-HIGH transition on a Full/Input Ready flag synchronizing clock
begins the first synchronization cycle of areadif the clock transition occurs at
timetskew1 or greater afterthe read. Otherwise, the subsequent clock cycle can
be the first synchronization cycle (see Figures 12through 15for FFA/IRAand
FFB/IRBtiming diagrams).

ALMOST-EMPTY FLAGS (AEA, AEB)

The Almost-Empty flag of a FIFOis synchronized tothe portclock that reads
datafromitsarray. The state machine thatcontrolsan Aimost-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
almost-empty stateis defined by the contents of register X1 for AEB and register
X2for AEA. These registers are loaded with preset values duringa FIFO reset
orprogrammed fromport A (see Almost-Empty flagand Almost-Full flag offset
programmingsection). An Aimost-Empty flagis LOW whenits FIFO contains
Xorless words andis HIGH when its FIFO contains (X+1) or more words. A
data word presentin the FIFO output register has been read from memory.

Two LOW-to-HIGH transitions ofthe Almost-Empty flag synchronizing clock
arerequired aftera FIFO write forits Aimost-Empty flag to reflect the new level
offill. Therefore, the Almost-Full flag of a FIFO containing (X+1) ormore words
remains LOW iftwo cycles of its synchronizing clock have notelapsedsince the
write thatfilledthe memory tothe (X+1) level. An Aimost-Emptyflagis setHIGH
by the second LOW-to-HIGH transition ofits synchronizing clock after the FIFO
writethatfills memorytothe (X+1) level. ALOW-to-HIGH transition of an Aimost-
Emptyflag synchronizing clock begins the firstsynchronizationcycleifitoccurs
at time tsSKEwz or greater after the write that fills the FIFO to (X+1) words.
Otherwise, the subsequent synchronizing clock cycle may be the first synchro-
nization cycle. (See Figures 16 and 17).

ALMOST-FULL FLAGS (AFA, AFB)

The Almost-Fullflag ofa FIFOis synchronizedto the portclock that writes data
toitsarray. The state machine that controls an Almost-Full flag monitors a write
pointer and read pointer comparator that indicates when the FIFO memory
statusisalmost-full, almost-full-1, oralmost-full-2. The almost-full state is defined
bythe contents of register Y1 for AFAand register Y2 for AFB. These registers
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-Fullflagis LOW whenthe number of wordsinits FIFOis greaterthan
or equal to (16,384-Y), (32,768-Y), or (65,536-Y) for the IDT72V3682,
IDT72V3692,0rIDT72V36102respectively. An Almost-Fullflagis HIGH when
the number of words in its FIFO is less than or equal to [16,384-(Y+1)],
[32,768-(Y+1)], or [65,536-(Y+1)] for the IDT72V3682, IDT72V3692, or
IDT72V36102respectively. Note thata data word presentinthe FIFO output
register has been read from memory.

Two LOW-to-HIGH transitions ofthe Aimost-Full flag synchronizing clock are
required aftera FIFO read forits Almost-Full flag to reflect the new level offill.
Therefore, the Almost-Full flag of a FIFO containing[16,384/32,768/65,536-
(Y+1)] orless words remains LOW iftwo cycles ofits synchronizing clock have
not elapsed since the read that reduced the number of words in memory to
[16,384/32,768/65,536-(Y+1)]. An Almost-Full flagis set HIGH by the second
LOW-to-HIGH transition of its synchronizing clock after the FIFO read that
reduces the number of words inmemory to[16,384/32,768/65,536-(Y+1)]. A
LOW-to-HIGH transition of an Aimost-Full flag synchronizing clock begins the
firstsynchronization cycleifitoccurs attime tSkKEw2or greater after the read that
reduces the number of words in memory to [16,384/32,768/65,536-(Y+1)].
Otherwise, the subsequent synchronizing clock cycle may be the first synchro-
nization cycle (see Figures 18 and 19).

MAILBOX REGISTERS

Each FIFO has a 36-bit bypass register to pass command and control
information between port Aand port B without putting itin queue. The Mailbox
select(MBA, MBB) inputs choose between amail registeranda FIFOfora port
datatransfer operation. ALOW-to-HIGH transition on CLKA writes A0-A35 data
tothe mail1 registerwhen aport A Write s selected by CSA, W/RA, and ENA
andwith MBAHIGH. ALOW-to-HIGH transition on CLKB writes BO-B35 data
tothe mail2 register when a port B Write is selected by CSB, W/RB, and ENB
andwith MBB HIGH. Writing data to a mail register setsits corresponding flag
(MBF1 or MBF2) LOW. Attempted writes to a mail register are ignored while
the mailflagis LOW.

When data outputs of aportare active, the data on the bus comes fromthe
FIFO outputregisterwhen the port Mailbox selectinputis LOW and fromthe mail
register when the port mailbox selectinputis HIGH. The Mail1 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)is set HIGH by a LOW-to-HIGH transition on CLKA when a port
Areadis selected by CSA, W/RA, and ENA and with MBAHIGH. The datain
amailregisterremains intactafteritis read and changes only when new data
iswrittentothe register. Formail registerand Mail Register Flag timing diagrams,
see Figure 20 and 21.
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NOTES:

1. FIFO2 s reset in the same manner to load X2 and Y2 with a preset value.
2. If FWFT is HIGH, then EFB/ORB will go LOW one CLKB cycle earlier than in this case where FWFT is LOW.

Figure 2. FIFO1 Reset and Loading X1 and Y1 with a Preset Value of Eight(!) (IDT Standard and FWFT Modes)
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NOTES:

1. tskewt is the minimum time between the rising CLKA edge and a rising CLKB edge for FFB/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 tskew1, then FFB/IRB may transition HIGH one CLKB cycle later than shown.
2. CSA =LOW, W/RA = HIGH, MBA = LOW. Itis 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
(IDT Standard and FWFT Modes)
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NOTE:
1. Written to FIFO1.
Figure 4. Port A Write Cycle Timing for FIFO1 (IDT Standard and FWFT Modes)
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NOTE:
1. Written to FIFO2.

Figure 5. Port B Write Cycle Timing for FIFO2 (IDT Standard and FWFT Modes)
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NOTE:
1. Read From FIFO1.

Figure 6. Port B Read Cycle Timing for FIFO1 (IDT Standard and FWFT Modes)
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NOTE:
1. Read From FIFO2.

Figure 7. Port A Read Cycle Timing for FIFO2 (IDT Standard and FWFT Modes)
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NOTE:

1. tskew1 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 tskew1, 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 (FWFT Mode)



IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™

16,384 x 36 x 2, 32,768 x 36 x 2 and 65,536 x 36 X 2 COMMERCIAL TEMPERATURE RANGE
|« toLK »
tCLKH tCLKL
CLKA /  \L___/
CSA LOW
WRA HIGH

tENS2 —~ | ,—tENH

A SNk | KT T T T T T T T 777 77777777777 77777777

tENS2 — | . tENH

ENA /S A SO

FFA  HIGH

tbsS — 7 IDH

A0-A35

(1)
r— tSKEW1—»

CLkB N~

S S NZE N

et tPOR —>]

EFB  FIFO1 Empty

CSB LOW
W/RB  HIGH
MBB  LOW

tENS2 —~ .|, ~—tENH

Ene S T RNNNNNNNNNNNNNNNNN

BO-B35 XXX XXX XXX XXX XXX XXX XXX X AKX XK XD Wi

NOTE:
1. tskew1 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.

4679 drw 12

Figure 9. EFB Flag Timing and First Data Read Fall Through when FIFO1 is Empty (IDT Standard Mode)



IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™
16,384 x 36 x 2, 32,768 x 36 x 2 and 65,536 x 36 x 2

CLKB
CSB
W/RB

MBB

ENB

IRB

BO - B35

CLKA

ORA

CSA
W/RA
MBA

ENA

A0 -A35

NOTE:

COMMERCIALTEMPERATURE RANGE

tCLKH T~ 1 —JiClKkL
LOW
LOW
tENS2 7~ ||, ~ tENH
N\N\\N |\ "~ S
tENS2 Tl tENH
A RN\
HIGH  tps— | ,—tow
XXX XKW DK XXX X AKX K XK XK KK K XK XX XK

™) [-—— {CLK
tSKEW1 —»{<+{CLKH tCLKL

TN A 2 3 A S
FIFO2 Empty B tPOR:lZ_H%
LOW
LOW
LOW

tENS2 T~ |~ tENH
LI K SRONONONNIONONNNN

Old Data in FIFO2 Output Register

<—tA4;<

Wi

4679 drw 13

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 tskew1, 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 10. ORA Flag Timing and First Data Word Fall Through when FIFO2 is Empty (FWFT Mode)
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NOTE:
1. tskewt 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.

Figure 11. EFA Flag Timing and First Data Read when FIFO2 is Empty (IDT Standard Mode)
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1. tskew1 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 tskew1, then IRA may transition HIGH one CLKA cycle later than shown.

Figure 12. IRA Flag Timing and First Available Write when FIFO1 is Full (FWFT Mode)
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NOTE: _
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.

Figure 13. FFA Flag Timing and First Available Write when FIFO1 is Full (IDT Standard Mode)
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1. tskew1 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 tskew1, then IRB may transition HIGH one CLKB cycle later than shown.

Figure 14. IRB Flag Timing and First Available Write when FIFO2 is Full (FWFT Mode)
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NOTE:
1. tskewt 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.

Figure 15. FFB Flag Timing and First Available Write when FIFO2 is Full (IDT Standard Mode)

CLKA ./ A N NS

tENS2 —~ | —tENH

ENA YD SROONNN

(1)
~— {SKEW2

A

v

N7

tPAE — tPAE
AEB X1 Words in FIFO1 (X1+1) Words in FIFO

tENS2Z~ | ~ tENH

ENB ////72 SROONNN

4679 drw 19

NOTES:

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

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

Figure 16. Timing for AEB when FIFO1 is Almost-Empty (IDT Standard and FWFT Modes)




IDT72V3682/72V3692/72V36102 3.3V CMOS SyncBiFIFO™
16,384 x 36 x 2, 32,768 x 36 x 2 and 65,536 x 36 x 2 COMMERCIALTEMPERATURE RANGE

~ {ENH

NN o% BRESNNN\N

& {SKEW2 O

.-
tPAE tPAE
AEA X2 Words in FIFO2 (X2+1) Words in FIFO2

tENS2 —~ | < tENH

oy

ENA A SROONNN

4679 drw 20

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 tskewz, 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 17. Timing for AEA when FIFO2 is Almost-Empty (IDT Standard and FWFT Modes)
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NOTES:

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

2. FIFO1 Write (CSA = LOW, 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 = 16,384 for the IDT72V3682, 32,768 for the IDT72V3692, 65,536 for the IDT72V36102.

Figure 18. Timing for AFA when FIFO1 is Almost-Full (IDT Standard and FWFT Modes)
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