IDT

CMOS SyncBiFIFO ™
256 x 18 x 2 and 512 x 18 x 2

IDT72605
IDT72615

FEATURES:

+ Two independent FIFO memories for fully bidirectional data
transfers

+ 256 x 18 x 2 organization (IDT72605)

+ 512 x 18 x 2 organization (IDT72615)

+ Synchronous interface for fast (20ns) read and write cycle times

+ Each data port has an independent clock and read/write control

+ Output enable is provided on each port as a three-state control
of the data bus

+ Built-in bypass path for direct data transfer between two ports

+ Two fixed flags, Empty and Full, for both the A-to-B and the B-
to-A FIFO

+ Programmable flag offset can be set to any depth in the FIFO

+ The synchronous BiFIFO is packaged in a 64-pin TQFP (Thin
Quad Flatpack) and 68-pin PLCC

* Industrial temperature range (-40°C to +85°C)

DESCRIPTION:

The IDT72605 and IDT72615 are very high-speed, low-power bidirec-
tional First-In, First-Out (FIFO) memories, with synchronous interface for fast

read and write cycle times. The SyncBiFIFO™ is a data buffer that can store
orretrieve information from two sources simultaneously. Two Dual-Port FIFO
memory arrays are contained in the SyncBiFIFO; one data buffer for each
direction.

The SyncBiFIFO has registers on all inputs and outputs. Data is only
transferred into the I/O registers on clock edges, hence the interfaces are
synchronous. Each Porthasits ownindependentclock. Datatransferstothe
I/O registers are gated by the enable signals. The transfer direction for each
portis controlledindependently by a read/write signal. Individual outputenable
signals control whether the SyncBiFIFO is driving the data lines of a port or
whetherthose datalines are ina high-impedance state.

Bypass control allows data to be directly transferred from input to output
registerin either direction.

The SyncBiFIFO has eightflags. The flag pins are Full, Empty, Aimost-Full,
and Almost-Empty for both FIFO memories. The offset depths ofthe Almost-Full
and Almost-Empty flags can be programmedto any location.

The SyncBiFIFQis fabricated using IDT's high-speed, submicron CMOS
technology.
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IDT72605/72615CMOS SYNCBIFIFO™

256 x 18x 2 AND 512 x 18 x 2

PIN CONFIGURATIONS
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IDT72605/72615 CMOS SYNCBIFIFO™

256 x 18x 2 AND 512 x 18 x 2

PIN DESCRIPTION

INDUSTRIAL TEMPERATURE RANGE

Symbol Name 1/0 Description

Dao-Da17 | DataA 1/0 | Datainputs & outputs for the 18-bit Port A bus.

CSa Chip Select A | | Port Ais accessed when CSa is LOW. Port A is inactive if CSa is HIGH.

RWA Read/Write A || This pin controls the read or write direction of Port A. If RIWa is LOW, Data A input data is written into Port A. If RIWa is HIGH,

Data A output data is read from Port A. In bypass mode, when R/Wa is LOW, message is written into A — B output register. If
RAWa is HIGH, message is read from B A output register.

CLKA Clock A | | CLKais typically a free running clock. Data is read or written into Port A on the rising edge of CLKA.

ENa Enable A I | When ENa is LOW, data can be read or written to Port A. When ENa is HIGH, no data transfers occur.

OEa Output Enable A| 1 | When R/Wais HIGH, Port Ais an output bus and OEA controls the high-impedance state of Dao-DA17. [f OEA is HIGH, Port A is

in a high-impedance state. If OEa is LOW while CSa is LOW and R/WAa is HIGH, Port A is in an active (low-impedance) state.

Ao, A1, A2| Addresses I | When CSais asserted, Ao, A1, A2 and R/Wa are used to select one of six internal resources.

Deo-DB17_| DataB 1/0 | Datainputs & outputs for the 18-hit Port B bus.

R/Ws Read/Write B || This pin controls the read or write direction of Port B. If R/Wg is LOW, Data B input data is written into Port B. If RIWB is HIGH,

Data B output data is read from Port B. In bypass mode, when R/Ws is LOW, message is written into B — A output register. If
RS is HIGH, message is read from A . B output register.

CLKB Clock B | | Clock B is typically a free running clock. Data is read or written into Port B on the rising edge of CLKB.

ENB Enable B || When ENB is LOW, data can be read or written to Port B. When ENB is HIGH, no data transfers occur.

OEs Output Enable B| | | When R/Wa is HIGH, Port B is an output bus and OEs controls the high-impedance state of Dso-Dg17. If OEB is HIGH, Port B is

in a high-impedance state. If OEs is LOW while R/Wg is HIGH, Port B is in an active (low-impedance) state.

EFas A - B Empty O | WhenEFaBis LOW, the A — B FIFO is empty and further data reads from Port B are inhibited. When EFaB is HIGH, the FIFO is
Flag not empty. EFAB is synchronized to CLKB. In the bypass mode, EFAs HIGH indicates that data DAo-DA17 is available for passing

through. After the data Dso-DB17 has been read, EFAB goes LOW.

PAEAE | A-B O | WhenPAEaBis LOW, the A — B FIFO is almost-empty. An almost-empty FIFO contains less than or equal to the offset
Programmable programmed into PAEAB Register. When PAEAB is HIGH, the A — B FIFO contains more than offsetin PAEAs Register. The
Almost-Empty default offset value for PAEAB Register is 8. PAEAB is synchronized to CLKs.

Flag

PAFaB A-B O | WhenPAFaBis LOW, the A B FIFQ is almost-full. An almost-full FIFO contains greater than the FIFO depth minus the offset
Programmable programmed into PAFAB Register. When PAFAs is HIGH, the A . B FIFO contains less than or equal to the depth minus the
Almost-Full offsetin PAFAB Register. The default offset value for PAFAB Register is 8. PAFAs is synchronized to CLKA.

Flag
FFas A-BFullFlag | O | When FFag is LOW, the A - B FIFO is full and further data writes into Port A are inhibited. When FFag is HIGH, the FIFO is not
full. FFas is synchronized to CLKA. In bypass mode, FFas tells Port A that a message is waiting in Port B's output register. If
FFaB is LOW, a bypass message is in the register. If FFaB is HIGH, Port B has read the message and another message can be
written into Port A.

EFBa B - A Empty O | WhenEFsais LOW, the B — A FIFO is empty and further data reads from Port A are inhibited. When EFsa is HIGH, the FIFO
Flag is not empty. EFBa is synchronized to CLKA. In the bypass mode, EFsa HIGH indicates that data Dso-Ds17 is available for

passing through. After the data Dao-Da17 has been read, EFA goes LOW on the following cycle.

PAEBA B-A O | WhenPAEBais LOW, the B - AFIFO is almost-empty. An almost-empty FIFO contains less than or equal to the offset
Programmable programmed into PAEBA Register. When PAEBA is HIGH, the B — A FIFO contains more than offsetin PAEsA Register. The
Almost-Empty default offset value for PAEBA Register is 8. PAEBA is synchronized to CLKA.

Flag

PAFBA B-A O | WhenPAFBais LOW, the B - AFIFO s almost-full. An almost-full FIFO contains greater than the FIFO depth minus the offset
Programmable programmed into PAFBA Register. When PAFsa is HIGH, the B — A FIFO contains less than or equal to the depth minus the
Almost-Full offsetin PAFBA Register. The default offset value for PAFBA Register is 8. PAFBA is synchronized to CLKB.

Flag
FFea B_AFulFlag | O | When FFeais LOW, the B A FIFO is full and further data writes into Port B are inhibited. When FFga is HIGH, the FIFO is
not full. FFsa is synchronized to CLKB. In bypass mode, FFaa tells Port B that a message is waiting in Port A's output register. If
FFsa is LOW, a bypass message is in the register. If FFsa is HIGH, Port A has read the message and another message can be
written into Port B.

BYPs Port B Bypass | O | Thisflag informs Port B that the synchronous BiFIFO is in bypass mode. When BYPB is LOW, Port A has placed the FIFO into
Flag bypass mode. If BYPs is HIGH, the synchronous BiFIFO passes data into memory. BYPS is synchronized to CLKs.

RS Reset || ALOW on this pin will perform a reset of all synchronous BiFIFO functions.

Ve Power There are three +5V power pins for the PLCC and two for the TQFP.

GND Ground There are seven ground pins for the PLCC and four for the TQFP.




IDT72605/72615CMOS SYNCBIFIFO™

256 x 18x 2 AND 512 x 18 x 2

ABSOLUTE MAXIMUM RATINGS™

INDUSTRIALTEMPERATURE RANGE

RECOMMENDED DC OPERATING

Symbol Rating Industrial Unit CONDITIONS
VTERM Terminal Voltage with -0.5t0+7.0 \% SYMBOL PARAMETER MIN. [TYP. | MAX. [UNIT
RespectioGround Vice Supply Voltage 45 | 50 55 | V
TsTG Storage Temperature -55t0+125 °C
GND Supply Voltage 0 0 0 \Y
lout DC Output Current -50t0+50 mA -
ViH Input High Voltage 20 | — — \Y
NOTE: 0
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause Vi Input Low Voltage - | = 08 [ V
permanent damage to the device. This is a stress rating only and functional operation Ta Operating Temperature 40 _ 85 °C
of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating NOTE:
conditions for extended periods may affect reliability. 1. 1.5V undershoots are allowed for 10ns once per cycle.
DCELECTRICALCHARACTERISTICS
(Industrial: Vcc =5V + 10%, TA =-40°C to +85°C)
IDT72615L
IDT72605L
Industrial
tcLk = 20, 25, 35, 50ns
Symbol Parameter Min. Typ. Max. Unit
u® Input Leakage Current (Any Input) -1 — 1 LA
ILo® OutputLeakage Current -10 — 10 HA
VOH Output Logic "1" Voltage louT =-2mA 24 — — V
VoL Output Logic "0" Voltage lout = 8mA — — 04 V
lcc® Active Power Supply Current — — 230 mA
NOTES:
1. Measurements with 0.4V < VIN < Ve,
2. OEA, OEB = Vix; 0.4 < Vour < Vcc.
3. Tested with outputs open (lout = 0). Testing frequency f=20MHz.
CAPACITANCE (12=+25°C, F=1.0MHz)
Symbol Parameter Conditions Max. | Unit
CIN@ Input Capacitance VIN = 0V 10 pF
CouT®2 | OutputCapacitance VOUT = 0V 10 pF
NOTES:

1. With output deselected.
2. Characterized values, not currently tested.



IDT72605/72615 CMOS SYNCBIFIFO™

256 x 18x 2 AND 512 x 18 x 2 INDUSTRIALTEMPERATURE RANGE
ACTEST CONDITIONS +5V
In Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns 1.1KQ
Input Timing Reference Levels 15V
OutputReference Levels 15V D.UT.e
OutputLoad SeeFigure 2 680 ~~ 30pF*

—4 2704 drw 04

orequivalentcircuit
Figure 2. Output Load

* Includes jig and scope capacitances.

ACELECTRICALCHARACTERISTICS
(Industrial: Vcc =5V £ 10%, TA =-40°C to +85°C)

Industrial
IDT72615L20 IDT72615L25 IDT72615L35 IDT72615L50
IDT72605L20 IDT72605L25 IDT72605L35 IDT72605L50
Symbol Parameter Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit Timing Figures
fok Clockfrequency — 50 — 40 — 28 — 20 | MHz —
tCLK Clock cycle time 20 — 25 — K3 — 50 — ns 456,7
tCLKH Clock HIGH time 8 — 10 — 14 — 20 — ns 45,6,7,12,13,14,15
toLkL Clock LOW time 8 — 10 — 14 — 20 — ns 45,6,7,12,13,14,15
RS Resetpulsewidth 20 — 25 — K3 — 50 — ns 3
tRSS Resetsetuptime 12 — 15 — 21 — K] — ns 3
RSR Resetrecoverytime 12 — 15 — 21 — 0 — ns 3
tRSF Resettoflagsininitial state — 21 — 2 — 3 — 50 ns 3
A Dataaccesstime 3 10 3 15 3 21 3 25 ns 5,7,8,9,10,11
tcs Control signal setuptime™® 6 — 6 — 8 — 10 — ns 4,5,6,7,89,10,11,
12,13,14,15
foH Control signal hold time® 1 — 1 — 1 — 1 — | ns 456,7,10,11,12,
13,14,15
s Datasetuptime 6 — 6 — 8 — 10 — ns 4,6,8,9,10,11
DH Dataholdtime 1 — 1 — 1 — 1 — ns 46
toE Output Enable LOWto output datavalid® 3 10 3 13 3 20 3 2 ns 5789,10,11
toz | OutputEnable LOWtodatabusatLow-Z® 0 — 0 — 0 — 0 — | ns 57,89,10,11
toHz | OutputEnable HIGH to databusatHigh-z® | 3 10 3 13 3 20 3 2 ns 57,10,11
tFF Clock to Full Flag time — 10 — 15 — 21 — 0 ns 46,10,11
tEF Clock to Empty Flag time — 10 — 15 — 21 — 0 ns 5,7,8,9,10,11
tPAE Clockto Programmable — 12 — 15 — 21 — 30 ns 12,14
Almost-Empty Flagtime
tPAF Clockto Programmable — 12 — 15 — 21 — K] ns 13,15
Almost-Full Flagtime
tskew1 | Skew between CLKA & CLKB 10 — 12 — 17 — 20 — ns 45,6,7,8,9,10,11
for Empty/Full Flags®
tskew2 | Skew between CLKA & CLKB 17 — 19 — 5 — K7} — ns 4,7,12,13,14,15
for Programmable Flags®

NOTES: . o
1. Control signals refer to CSa, RIWa, ENa, A2, A1, Ao, R/Ws, ENB.
2. Minimum values are guaranteed by design.



IDT72605/72615CMOS SYNCBIFIFO™

256 x 18x 2 AND 512 x 18 x 2

FUNCTIONAL DESCRIPTION

IDTs SyncBIFIFO is versatile for both multiprocessor and peripheral
applications. Data can be stored or retrieved from two sources simultaneously.

The SyncBiFIFO has registers on all inputs and outputs. Data is only
transferred into the I/O registers on clock edges, hence the interfaces are
synchronous. Two Dual-Port FIFO memory arrays are contained in the
SyncBiFIFO; one data buffer for each direction. Each port has its own
independentclock. Datatransferstothe I/O registers are gated by the enable
signals. The transfer direction for each portis controlled independently by a
read/write signal. Individual outputenable signals controlwhether the SyncBiFIFO
is driving the data lines of a port or whether those data lines are in a high-
impedance state. The processor connected to Port A of the BiFIFO can send
orreceive messages directly tothe Port B device using the 18-bitbypass path.

The SyncBiFIFO can be used in multiples of 18-hits. In a 36- to 36-hit
configuration, two SyncBiFIFOs operate in parallel. Both devices are pro-
grammed simultaneously, 18 data bitsto eachdevice. This configurationcan
be extended to wider bus widths (54-to 54-hits, 72-to 72-hits, etc.) by adding
more SyncBiFIFOs tothe configuration. Figure 1 shows multiple SyncBiFIFOs
configured for multiprocessor communication.

The microprocessor or microcontroller connected to Port A controls all
operations of the SyncBIFIFO. Thus, all Port Ainterface pins are inputs driven
by the controlling processor. PortBinterfaces with asecond processor. The
Port B control pins are inputs driven by the second processor.

RESET

Resetisaccomplishedwheneverthe Reset (RS)inputistakentoaLOW state
with CSa, ENa and ENB HIGH. During reset, both internal read and write
pointers are settothefirstlocation. Aresetis required after power up beforea
write operation cantake place. The A - Band B — AFIFO Empty Flags (EFAs,
EFBA) and Programmable Almost-Empty flags (PAEAB, PAEBA) will be setto
LOW after trsF. The A— B and B — A FIFO Full Flags (FFaB, FFBA) and
Programmable Almost- Fullflags (PAFAB, PAFBA) will be setto HIGH after trsr.
Afterthereset, the offsets ofthe Almost-Empty flags and Aimost- Full flags for the
A - BandB - AFIFO offset default to 8.

INDUSTRIALTEMPERATURE RANGE

PORT AINTERFACE

The SyncBIFIFO is straightforward to use in micro-processor-based
systems because each porthas a standard microprocessor control set. Port A
interfaces with microprocessor throughthe three address pins (A2-Ao) and a
Chip Select CSa pins. When CSais asserted, A2,A1,Ao and R/WA are used
to select one of six internal resources (Table 1).

With A2=0and A1=0, Ao determines whether data can be read out of output
register or be written into the FIFO (A0=0), or the data can pass through the
FIFO through the bypass path (Ao=1).

With A2=1, four programmable flags (two A — B FIFO programmable flags
and two B — A FIFO programmable flags) can be selected: the A - B FIFO
Almost-Empty flag Offset (A1=0, Ao=0), A - B FIFO Almost-Full flag Offset
(A1=0,A0=1), B - AFIFO Aimost-Empty flag Offset (A1=1, Ao=0),B — AFIFO
Almost-Fullflag Offset (A1=1, Ao=1).

PortAisdisabledwhen CSAis deasserted and data Aisin high-impedance
state.

BYPASSPATH

The bypass paths provide direct communication between Port Aand Port
B. Therearetwofull 18-bitbypass paths, onein each direction. During abypass
operation, datais passed directly between the inputand outputregisters, and
the FIFO memoryis undisturbed.

PortAinitiates andterminates allbypass operations. The bypassflag, BYPB,
isassertedtoinform Port B thatabypass operationis beginning. The bypass
flag state is controlled by the Port A controls, although the BYPS signal is
synchronized to CLKB. So, BYPBis asserted on the nextrising edge of CLKB
whenA2A1A0=001and CSaisLOW. WhenPort Areturnsto normal FIFOmode
(A2A1A0=000 or CSa s HIGH), BYPB is deasserted on the next CLKB rising
edge.

Oncethe SyncBiFIFOisinbypass mode, all datatransfers are controlled
by the standard Port A (R/Wa, CLKa, ENA, OEA) and Port B (R/Ws, CLKs,
ENB, OEB)interface pins. Each bypass path can be considered asa one word
deepFIFO. Datais heldineachinputregister untilitis read. Since the controls

IDT
SYNCBIFIFO

™| CLKA
L

SYSTEM
CLOCK A

NOTES:
1. Upper SyncBiFIFO only is used in 18- to 18-bit configuration.

<«—>| DATAA DATAB
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A B
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CONTROL SYNCBIFIFO CONTROL
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CONTROLA CONTROL B

- > || RAM B I

SYSTEM
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2. Control A consists of R/Wa, ENa, OEa, CSa, A2, A1, Ao. Control B consists of RIWs, ENs, OEB.

Figure 1. 36- to 36-bit Processor Interface Configuration
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256 x 18x 2 AND 512 x 18 x 2

INDUSTRIAL TEMPERATURE RANGE

TABLE 10 PORT A OPERATION CONTROL SIGNALS

DataA
CSa | RWa | ENa OEA | 10 Port A Operation

0 0 0 0 I Data A is written on CLKA #. This write cycle immediately following low-impedance cycle is prohibited. Note
that even though OEA=0, aLOW logic level on R/Wa, once qualified by arising edge on CLKa, will put Data Ainto
ahigh-impedance state.

0 0 0 1 | Data A is written on CLKA #

0 0 1 X I DataAisignored

0 1 0 0 0 Data is read® from RAM array to output register on CLKa #, Data A is low-impedance

0 1 0 1 0 Data is read® from RAM array to output register on CLKa #, Data A is high-impedance

0 1 1 0 0 Outputregister does notchange®@, Data Ais low-impedance

0 1 1 1 0 Outputregister does notchange®@, Data Ais high-impedance

1 0 X X I DataAisignored®

1 1 X X 0 Data Ais high-impedance®

NOTES:

1. When A2A1A0 = 000, the next B —» A FIFO value is read out of the output register and the read pointer advances. If A2A1Ao0 = 001, the bypass path is selected and bypass
data from the Port B input register is read from the Port A output register. If A2A1A00 = 1XX, a flag offset register is selected and its offset is read out through Port A output

register.

2. Regardless of the condition of A2A1Ao, the data in the Port A output register does not change and the B - A read pointer does not advance.

3. If CSa# is HIGH, then BYPs is HIGH. No bypass occur under this condition.

of each portoperate independently, Port A can be reading bypass data at the
sametime Port B is reading bypass data.

When R/Wa and ENAis LOW, data on pins DAo-DA17 is written into Port
Ainputregister. Followingthe rising edge of CLKA for this write, the A — BFull
Flag (FFAB) goes LOW. Subsequentwritesinto Port Aare blocked by internal
logic until FFAB goes HIGH again. Onthe next CLKB rising edge, the A — B
Empty Flag (EFAB) goes HIGH indicating to Port Bthat datais available. Once
RMWBsisHIGHand ENsisLOW, datais readintothe Port B outputregister. OEB
still controls whether Port Bisin a high-impedance state. When OEBis LOW,
the output register data appears at Do-DB17. EFAB goes LOW following the
CLKarising edge forthisread. FFAB goes HIGH onthe next CLKArising edge,
letting Port A knowthat another word can be written through the bypass path.

Bypass data transfers from Port B to Port Awork in a similar manner with
EFBaand FFBaindicating the Port A output register state.

When the Port A address changes from bypass mode (A2A1A0=001) to
FIFO mode (A2A1A0=000) ontherising edge of CLKA, the data held inthe Port
B outputregister may be overwritten. Unless Port Amonitorsthe BYPB pinand
waits for Port B to clock outthe last bypass word, datafromthe A — B FIFO will
overwrite data in the Port B output register. BYPB will go HIGH on the rising
edge of CLKB signifying that Port B has finished its last bypass operation. Port
B mustread any bypass datain the outputregister on this last CLKB clock or
itislostandthe SyncBiFIFOreturnsto FIFO operations. Itisespeciallyimportant
tomonitor BYPBwhen CLK8 is much slower than CLKAto avoidthis condition.
BYPB willalso go HIGH after CSais brought HIGH; inthis manner the Port B
bypass data may also be lost.

Since the Port A processor controls CSaand the bypass mode, this scenario
canbe handled for B — Abypass data. The Port A processor mustbe setup
to read the last bypass word before leaving bypass mode.

PORT A CONTROL SIGNALS

The PortAcontrol signals pins dictate the various operations shownin Table
2. PortAis accessed when CSais LOW, and is inactive if CSa is HIGH. R/
WaandENalines determine when Data A can be written or read. IfR/Waand
ENaare LOW, datais writtenintoinputregister on the LOW-to-HIGH transition
of CLKA. IfR/WAais HIGHand OEAis LOW, data comes outof bus andis read
fromoutput registerinto three-state buffer. Referto pin descriptions for more
information.

TABLE 2 0 ACCESSING PORT A RE-
SOURCES USING CSA, A2, A1, AND A0

CSa A2 A1 Ao Read Write

0 0 0 0 B-AFIFO | A-B FIFO

0 0 0 1 18-hit Bypass Path

0 1 0 0 A - B FIFO Almost-Empty
Flag Offset

0 1 0 1 A - B FIFO Almost-Full
Flag Offset

0 1 1 0 B — A FIFO Almost-Empty
Flag Offset

0 1 1 1 B - A FIFO Almost-Full
Flag Offset

1 X X X PortADisabled

PROGRAMMABLEFLAGS

The IDT SyncBiFIFO has eight flags: four flags for A — B FIFO (EF B,
PAEAB, PAFAB, FFAB), and four flags for B — AFIFO (EFBA, PAEBA, PAFBA,
FFBA). The Emptyand Fullflags are fixed, while the Almost-Empty and Almost-
Fulloffsets can be setto any depththrough the Flag Offset Registers (see Table
3). Theflags are asserted at the depths showninthe Flag Truth Table (Table
4). Afterreset, the programmable flag offsets are setto 8. Thismeans the Aimost-
Empty flags are asserted at Empty +8words deep, and the Almost-Full flags are
asserted at Full -8 words deep.

ThePAEABis synchronizedto CLKB, while PAEAB s synchronized to CLKA;
and PAEBAis synchronized to CLKaA, while PAEBAis synchronized to CLKB.
Ifthe minimumtime (tskew2) between arising CLKB and arising CLKAis met,
theflagwill change state onthe current clock; otherwise, the flag may not change
state untilthe nextclock rising edge. Forthe specificflagtimings, referto Figures
12-15.

PORT B CONTROL SIGNALS
The PortB control signal pins dictate the various operations shownin Table
5. Port Bisindependent of CSA. R/WB and ENB lines determine when Data
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if R/V__VB isLOW, bypass messages are transferredinto B — Aoutputregister.
IfR/WAais HIGH, bypass messages are transferredinto A — B outputregister.
Referto pin descriptions for more information.

canbewritten orreadin Port B. IfR/Ws and ENB are LOW, datais writteninto
inputregister, and on LOW-to-HIGH transition of CLKB datais writtenintoinput
registerand the FIFO memory. IfR/WBis HIGH and OEBis LOW, datacomes
outofbusandisreadfromoutputregisterintothree-state buffer. Inbypass mode,

TABLE 3 0 FLAG OFFSET REGISTER FORMAT

¥ 16 5 14 13 2 1 10 9 8 6 5 4 3 2
PAEAB Register [ x [ x [ x [ x| x [ x| x]x]x]| A B FIFO Almost-Empty Flag Offset
7 16 15 14 13 22 1 10 9 8 6 5 4 3 2
PAFAB Register [ x [ x [ x [ x| x| x| x]x]x]| A —. B FIFO Almost-Full Flag Offset
7 16 15 14 13 2 1 10 9 8 6 5 4 3 2
PAEsA Register [ x [ x [ x [ x| x| x| x]x]x]| B . A FIFO Almost-Empty Flag Offset
7 16 15 14 13 1 1 10 9 8 6 5 4 3 2

PAFBA Register

NOTE:

1. Bit 8 must be set to 0 for the IDT72605 (256 x 18) Synchronous BiFIFO.

x [x fx]xlxxfx[x]x]

B — AFIFO Almost-Full Flag Offset

TABLE 4 0 INTERNAL FLAG TRUTH TABLE

Number of Words
in FIFO
From To EF PAE PAF FF
0 0 LOW LOW HIGH HIGH
1 n HIGH LOW HIGH HIGH
n+1 D-(m+1) HIGH HIGH HIGH HIGH
D-m D-1 HIGH HIGH LOW HIGH
D D HIGH HIGH LOW LOW

NOTE:

1. n = Programmable Empty Offset (PAEAB Register or PAEBA Register)
m = Programmable Full Offset (PAFAB Register or PAFBA Register)
D = FIFO Depth (IDT72605 = 256 words, IDT72615= 512 words)

TABLE 5 0 PORT B OPERATION CONTROL SIGNALS

DataB
RWB ENs OEs /0 Port B Operation

0 0 0 I Data B is written on CLKB 1. This write cycle immediately following output low-impedance cycle is prohibited. Note
that even though OEs =0, a LOW logic level on R/Ws, once qualified by a rising edge on CLKs, will put Data B into a high-
impedance state.

0 0 1 | Data B is written on CLKB 1.

0 1 X | DataBisignored

1 0 0 0 Data is read® from RAM array to output register on CLKB # Data B is low-impedance

1 0 1 0 Data is read™® from RAM array to output register on CLKB #, Data B is high- impedance

1 1 0 0 Output register does not change®, Data B is low-impedance

1 1 1 0 Outputregister does notchange®, Data Bis high-impedance

NOTES:

1. When A2A1A0 = 000 or 1XX, the next A— B FIFO value is read out of the output register and the read pointer advances. If A2A1A0 = 001, the bypass path is selected and
bypass data is read from the Port B output register.
2. Regardless of the condition of A2A1Ao, the data in the Port B output register does not change and the A - B read pointer does not advance.




IDT72605/72615 CMOS SYNCBIFIFO™

256 x 18x 2 AND 512 x 18 x 2 INDUSTRIALTEMPERATURE RANGE
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Figure 3. Reset Timing
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Figure 4. Port A (A - B) Write Timing
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IDT72605/72615CMOS SYNCBIFIFO™
256 x 18x 2 AND 512 x 18 x 2

INDUSTRIALTEMPERATURE RANGE
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Figure 5. Port A (B - A) Read Timing
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Figure 6. Port B (B - A) Write Timing
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IDT72605/72615 CMOS SYNCBIFIFO™

256 x 18x 2 AND 512 x 18 x 2 INDUSTRIAL TEMPERATURE RANGE
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Figure 7. PortB (A - B) Read Timing

we /TN A N N N\
o e SOCX

RMWa

tcs —»
CSa, ENA

~—T tDS
DA0-DA17 )'Z Do (First Valid Write)>< D1 >< D2 >< D3

- tFRL -
SKEW14—~.. , (@)

CLKe _m/ u/_\JT
R/Ws //
ENe AN

[ {EF
EFaB
[ — tpA ——> l—— A

P20 KAXXXXXX
B0-DB17 :_tOLZ _,I\ ~ z< Do D1
OEs \l\

NOTE: 2704 drw 11
1. When tskew: = minimum specification, tFRL(Max.) = tcLK + tSKEW1
tskew1 < minimum specification, trrL(Max.) = 2tCLK + tSKEWL or tCLK + tSKEWL
The Latency Timing applies only at the Empty Boundary (EF = LOW).

Figure 8. A - B First Data Word Latency after Reset for Simultaneous Read and Write

tcs—»

11



IDT72605/72615CMOS SYNCBIFIFO™
256 x 18x 2 AND 512 x 18 x 2 INDUSTRIALTEMPERATURE RANGE
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NOTE:
1. When tskew: = minimum specification, tFrL(Max.) = tcLK + tSKEwL
tskew1 < minimum specification, tFRL(Max.) = 2tcLk + tskEw1

The Latency Timing apply only at the Empty Boundary (EF = LOW).

Figure 9. B - A First Data Word Latency after Reset for Simultaneous Read and Write



IDT72605/72615 CMOS SYNCBIFIFO™

256 x 18x 2 AND 512 x 18 x 2 INDUSTRIAL TEMPERATURE RANGE
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NOTES:

1. When CSa is brought HIGH, A - B Bypass mode will switch to FIFO mode on the following CLKA LOW-to-HIGH transition.

2. After the bypass operation is completed, the BYPB goes from LOW-to-HIGH; this will reset all bypass flags. The bypass path becomes available for the next bypass
operation.

3. When A-side changed from bypass mode into FIFO mode, B-side only has one cycle to read the bypass data. On the next cycle, B-side will be forced back to FIFO
mode.
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Figure 10. A - B Bypass Timing



IDT72605/72615CMOS SYNCBIFIFO™

256 x 18x 2 AND 512 x 18 x 2 INDUSTRIALTEMPERATURE RANGE
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NOTES:
1. When CSa is brought HIGH, A — B Bypass mode will switch to FIFO mode on the following CLKA going LOW-to-HIGH.
2. After the bypass operation is completed, the BYPs goes from LOW-to-HIGH; this will reset all bypass flags.

3. When A-side changed from bypass mode into FIFO mode, B-side only has one cycle to read the bypass data. On the next cycle, B-side will be forced back to FIFO
mode.

Figure 11. B - A Bypass Timing



IDT72605/72615 CMOS SYNCBIFIFO™

256 x 18x 2 AND 512 x 18 x 2 INDUSTRIALTEMPERATURE RANGE
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PAEAB n words in FIFO
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NOTES: READ

1. tskewz the minimum time between a rising CLKA edge and a rising CLKs edge for PAEB to change during that clock cycle. If the time between the rising edge of CLKa and
the rising edge of CLKs is less than tskew, then PAEAB may not go HIGH until the next CLKB rising edge. -
2. If a read is performed on this rising edge of the read clock, there will be Empty + (n + 1) words in the FIFO when PAE goes LOW.

2704 drw 15

Figure 12. A - B Programmable Almost-Empty Flag Timing
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NOTES: READ

1. tskewz is the minimum time between a rising CLKe edge and a rising CLKA edge for PAFag to change during that clock cycle. If the time between the rising edge of CLKs
and the rising edge of CLKa is less than tskewz, then PAFAs may not go HIGH until the next CLKa rising edge.
2. If a write is performed on this rising edge of the write clock, there will be Full - (m + 1) words in the FIFO when PAF goes LOW.

Figure 13. A - B Programmable Almost-Full Flag Timing
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1. tskewz is the minimum time between a rising CLKs edge and a rising CLKA edge for PAEsa to change during that clock cycle. If the time between the rising edge of CLKs
and the rising edge of CLKa is less than tskewz, then PAEBA may not go HIGH until the next CLKa rising edge.
2. If a read is performed on this rising edge of the read clock, there will be Empty + (n - 1) words in the FIFO when PAE goes LOW.

Figure 14. B - A Programmable Almost-Empty Flag Timing
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NOTES: READ

1. tskewz is the minimum time between a rising CLKe edge and a rising CLKa edge for PAFBa to change during that clock cycle. If the time between the rising edge of CLKs
and the rising edge of CLKa is less than tskewz, then PAFBa may not go HIGH until the next CLKa rising edge.
2. If a write is performed on this rising edge of the write clock, there will be Full - (m + 1) words in the FIFO when PAF goes LOW.

Figure 15. B - A Programmable Almost-Full Flag Timing

ORDERING INFORMATION

IDT _ XXXXX X XX X X
Device Type Power Speed Package Process/
Temperature
Range
I Industrial (-40°C to +85°C)
J Plastic Leaded Chip Carrier (PLCC, J68-1)
PF Thin Quad Flat Pack (TQFP, PN64-1)
20
25 Clock Cycle Time (tcLk)
35 in Nanoseconds
50
| L Low Power
| 72605 256 x 18 Parallel SyncBiFIFO
| 72615 512 x 18 Parallel SyncBiFIFO
2704 drw 19
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CORPORATE HEADQUARTERS for SALES: for TECH SUPPORT:
ﬂ I DT 2975 Stender Way 800-345-7015 or 408-727-6116 408-330-1753
- SantaClara, CA 95054 fax: 408-492-8674 e-malil: FIFOhelp@idt.com
www.idt.com* J Pkg: www.idt.com/docs/PSC4008.pdf

PF Pkg: www.idt.com/docs/PSC4036.pdf

*To search for sales office near you, please click the sales button found on our home page or dial the 800# above and press 2.
The SyncFIFO is a trademark and the IDT logo is a registered trademark of Integrated Device Technology, Inc.
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