RENES/AS CMOS SyncBiFIFO™

IDT72605
256 x 18 x 2 IDT72615
512 x 18 x 2 OBSOLETE PARTS

FEATURES:

e Two independent FIFO memories for fully bidirectional data

transfers

e 256 x 18 x 2 organization (IDT72605)
e 512x 18 x 2 organization (IDT72615)

e Synchronous interface for fast (20ns) read and write cycle times
e Each data port has an independent clock and read/write control
e Qutput enable is provided on each port as a three-state control

of the data bus

e Built-in bypass path for direct data transfer between two ports
e Two fixed flags, Empty and Full, for both the A-to-B and the B-

to-A FIFO

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

e The synchronous BiFIFO is packaged in a 64-pin TQFP (Thi

Quad Flatpack) and 68-pin PLCC

o Industrial temperature range (—40°C to +85°C)

e Green parts available, see ordering informatio

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.
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PIN CONFIGURATIONS
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PINDESCRIPT

Symbol Name 1/0 Description

Dao-DA17 | Data A 1/0 | Datainputs & outputs for the 18-bit Port A bus.

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

R/Wa Read/Write A | This pin controls the read or write direction of Port A. If R/Wa is LOW, Data A input data is written into Port A. If RWa 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
RWa is HIGH, message is read from B—A output register.

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

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

OEa Output Enable A| | When R/Wais HIGH, Port A is an output bus and OEA controls the high-impedance state of DAo-DA17. ItOEA is HIGH, Port A is

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

Ao, A1, A2| Addresses | When @A is asserted, Ao, A1, A2 and R/WA are used to select one of six internal resources.

DBo-DB17 | DataB I/0O | Datainputs & outputs for the 18-bit Port B bus.

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

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

OEs Output Enable B| | When R/Wz is HIGH, Port B is an output bus and OE& controls the high-impedance state of DBo-DB17. If OEB is HIGH, Port B is

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

EFas A—B Empty O | WhenEFagis LOW, the A—B FIFO is empty and further data reads from Port B are inhibited. When EFasis HIGH, the FIFO is
Flag not empty. EFasis synchronized to CLKB. In the bypass mode, EF A8 HIGH indicates that data DAo-DA17 is available for passing

through. After the data DBo-DB17 has beenread, EFas goes LOW.

PAEaB A—B O | WhenPAEasis LOW, the A—B FIFO is almost-empty. An almost-empty FIFO contains less than or equal to the offset
Programmable programmed into PAEas Register. When PAEasis HIGH, the A—B FIFO contains more than offset in PAEas Register. The
Almost-Empty default offset value for PAEAB Register is 8. PAEasis synchronized to CLKB.

Flag

PAFas A—B O | WhenPAFagis LOW, the A—B FIFO is almost-full. An almost-full FIFO contains greater than the FIFO depth minus the offset
Programmable programmed into PAFag Register. When PAF g 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 PAF A8 Register is 8. PAF A8 is synchronized to CLKA.

Flag
FFas A—B Full Flag O | When FFagis LOW, the A—B FIFO is full and further data writes into Port A are inhibited. When FFas 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
FFas is LOW, a bypass message is in the register. If FFas is HIGH, Port B has read the message and another message can be
written into Port A.

EFsa B—A Empty O | When EFsais LOW, the B—>A FIFO is empty and further data reads from Port A are inhibited. When EFga is HIGH, the FIFO
Flag is not empty. EFBa is synchronized to CLKA. In the bypass mode, EFBa HIGH indicates that data Dso-DB17 is available for

passing through. After the data DAo-DA17 has beenread, EFsa goes LOW onthe following cycle.

PAEsa B—A O | WhenPAEBAis LOW, the B—>AFIFOiis almost-empty. An almost-empty FIFO contains less than or equal to the offset
Programmable programmed into PAEsa Register. When PAEsais HIGH, the B—A FIFO contains more than offset in PAEea Register. The
Almost-Empty default offset value for PAEBA Register is 8. PAEsais synchronized to CLKA.

Flag

PAFBaA B—A O | WhenPAFsais LOW, the B—>AFIFO is almost-full. Analmost-full FIFO contains greater than the FIFO depth minus the offset
Programmable programmed into PAFzA Register. When PAFeais HIGH, the B—A FIFO contains less than or equal to the depth minus the
Almost-Full offsetin PAFsA Register. The default offset value for PAFBA Registeris 8. PAFsais synchronized to CLKB.

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

BYPs Port B Bypass O | This flag 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 BYPg is HIGH, the synchronous BiFIFO passes data into memory. BYP& is synchronized to CLKB.

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

Vece 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.
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ABSOLUTE MAXIMUM RATINGS®™ RECOMMENDED DC OPERATING

Symbol Rating Industrial Unit CONDITIONS
VTERM Terminal Voltage with -0.5t0+7.0 \ SYMBOL PARAMETER MIN. | TYP. | MAX. |UNIT
R tto G d
cspec 0 roun Voo Supply Voltage 45 | 50 | 55 | v
TsTG Storage Temperature -55t0+125 °C
GND Supply Voltage 0 0 0 \
lout DC Output Current -50t0 +50 mA
VIH InputHigh Voltage 2.0 — — Vv
NOTE: o
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause Vio InputLow 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
conditions for extended periods may affect reliability.

NOTE:
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
™ Input Leakage Current (Any Input) -1 — 1 HA
ILo® Output Leakage Current —10 — 10 LA
VOH Output Logic "1" Voltage louT = —2mA 24 — — \
VoL Output Logic "0" Voltage louT = 8mA — — 0.4 Vv
lcc® Active Power Supply Current — — 230 mA
NOTES:

1. Measurements with 0.4V < VIN < Vce.
2. OEA, OEB > ViH; 0.4 < Vourt < Vce.
3. Tested with outputs open (lout = 0). Testing frequency f=20MHz.

CAPACITANCE (ta=+25°C, F=1.0MHz)

Symbol Parameter Conditions Max. | Unit

CIN® Input Capacitance VIN = 0V 10 pF

cout!™ | OutputCapacitance VOouT = 0V 10 pF
NOTES:

1. With output deselected.
2. Characterized values, not currently tested.
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ACTEST CONDITIONS +5V
In Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns 1.1KQ
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V D.U.T.e
OutputLoad See Figure 2 680 —~ 30pF*

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
foLk Clock frequency — 50 — 40 — 28 — 20 MHz —
tCLK Clock cycle time 20 — 25 — 35 — 50 — ns 456,7
tCLKH Clock HIGH time 8 — 10 — 14 — 20 — ns 45,6,7,12,13,14,15
tCLKL Clock LOW time 8 — 10 — 14 — 20 ns 4,5,6,7,12,13,14,15
28] Reset pulse width 20 — 25 — 35 — 50 — ns 3
tRSS Resetsetuptime 12 — 15 — 21 — 30 — ns 3
RSR Resetrecovery time 12 — 15 — 21 — 30 — ns 3
tRSF Resettoflagsininitial state — 27 — 28 — 35 — 50 ns 3
A Dataaccesstime 3 10 3 15 3 21 3 25 ns 5,7,8,9,10,11
tcs Controlsignal setuptime!" 6 — 6 — 8 — 10 — ns 456,7,8,9,10,11,
12,13,14,15
toH Control signal hold time'" 1 — 1 — 1 — 1 — ns 456,7,10,11,12,
13,14,15
os Datasetuptime 6 — 6 — 8 — 10 — ns 4,6,8,9,10,11
DH Dataholdtime 1 — 1 — 1 — 1 — ns 46
toE Output Enable LOW to outputdata valid® 3 10 3 13 3 20 3 28 ns 5,7,8,9,10,11
toLz Output Enable LOW to data bus at Low-Z® 0 — 0 — 0 — 0 — ns 5,7,8,9,10,11
toHz | Output Enable HIGH to databus atHigh-Z® | 3 10 3 13 3 20 3 28 ns 5,7,10,11
tFF Clock to Full Flag time — 10 — 15 — 21 — 30 ns 4,6,10,11
teEF Clock to Empty Flag time — 10 — 15 — 21 — 30 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 — 30 ns 13,15
Almost-FullFlagtime
tskewt | Skew between CLKA & CLKB 10 — 12 — 17 — 20 — ns 4,5,6,7,8,9,10,11
for Empty/Full Flags(z)
tskew2 | Skew between CLKA & CLKB 17 — 19 — 25 — 4 — ns 4,712,13,14,15
for Programmable Flags(z)

NOTES: _ o o
1. Control signals refer to CSa, RWa, ENa, A2, A1, Ao, R/Ws, ENs.
2. Minimum values are guaranteed by design.
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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 1/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 port is controlled independently by a
read/write signal. Individual outputenable signals controlwhetherthe 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 to the Port B device using the 18-bitbypass path.

The SyncBiFIFO can be used in multiples of 18-bits. In a 36- to 36-bit
configuration, two SyncBiFIFOs operate in parallel. Both devices are pro-
grammed simultaneously, 18 databitsto each device. This configurationcan
be extended to wider bus widths (54-to 54-bits, 72- to 72-bits, etc.) by adding
more SyncBiFIFOs to the 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. Port B interfaces with a second processor. The
Port B control pins are inputs driven by the second processor.

RESET

Resetisaccomplishedwheneverthe Reset (R_S) inputistakentoaLOW state
with EA, ENa and ENB HIGH. During reset, both internal read and write
pointers are setto thefirstlocation. Aresetis required after power up before a
write operation cantake place. The A—Band B—AFIFO Empty Flags (ﬁAB,
ﬁBA) and Programmable Aimost-Empty flags (WAB, WBA) willbe setto
LOW after tRsF. The A—>B and B—A FIFO Full Flags (FFas, FFea) and
Programmable Aimost- Fullflags (WAB, WBA)Wi” be setto HIGH aftertrsF.
Afterthereset, the offsets of the Aimost-Empty flags and Almost- Full flags for the
A—Band B—AFIFO offsetdefaultto 8.

PORT A INTERFACE

The SyncBiFIFO is straightforward to use in micro-processor-based
systems because each porthas a standard microprocessor control set. Port A
interfaces with microprocessor through the three address pins (A2-Ao) and a
Chip Select CSa pins. When CShis asserted, A2,A1,Aoand R/Waare 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,Ao=1),B—AFIFO Almost-Empty flag Offset (A1=1, Ao=0), B—>AFIFO
Almost-Fullflag Offset (A1=1, Ao=1).

Port Aisdisabled when CSAisdeasserted anddata Aisin high-impedance
state.

BYPASSPATH

The bypass paths provide direct communication between Port Aand Port
B. There are two full 18-bitbypass paths, oneineachdirection. During abypass
operation, datais passeddirectly between the inputand outputregisters, and
the FIFO memory is undisturbed.

PortAinitiates andterminates allbypass operations. The bypassflag, ﬁs,
isassertedtoinform Port Bthat abypass operationis beginning. The bypass
flag state is controlled by the Port A controls, although the BYPs signal is
synchronizedto CLKB. So, BYPsis asserted on the next rising edge of CLKB
when A2A1A0=001and CSAis LOW. When Port Areturnsto normal FIFOmode
(A2A1A0=000 or CSAis HIGH), BYPs s deasserted on the next CLKB rising
edge.

Oncethe SyncBiFIFOisinbypass mode, all data transfers are controlled
by the standard Port A (R/Wa, CLKA, ENa, OEA) and Port B (R/Ws, CLKG,
WB, EB) interface pins. Each bypass path canbe considered as aone word
deep FIFO. Datais heldineachinputregister untilitis read. Since the controls

IDT
SYNCBIFIFO

<«—| DATAA DATAB
LK~ | CLKA CLKB »| CLK
—»| CONTROLA CONTROL B
MICROPRA(?CESSOR MICROPRé)CESSOR
CONTROL
® ONTHC ADDR, I/0
< DATA A DATAB »
B | ~|cLka CLKs - R
RAM A “ >| [“|conTROLA CONTROLB “ > RAM B

SYSTEM
CLOCK A

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

SYSTEM
CLOCKB

2704 drw 05

2. Control A consists of R/WA, WA, EA, @A, A2, A1, Ao. Control B consists of R/WB, ms, OEs.

Figure 1. 36- to 36-bit Processor Interface Configuration
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TABLE 1 —PORT A OPERATION CONTROL SIGNALS

DataA
CSa RWa ENa OEA 1/10 Port A Operation

0 0 0 0 | Data A is written on CLKA #. This write cycle immediately following low-impedance cycle is prohibited. Note
thateventhough OEa= 0, aLOW ogic 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 | Data Aisignored

0 1 0 0 0 Data s read') from RAM array to output register on CLKA #, Data A is low-impedance

0 1 0 1 O Datais read'” from RAM array to output register on CLKA #, Data A is high-impedance

0 1 1 0 0 Output register does notchange®, Data Ais low-impedance

0 1 1 1 0 Output register does notchange®, Data Ais high-impedance

1 0 X X I Data Ais ignored®

1 1 X X 0 DataAis high-impedance®®

NOTES:

1. When A2A1Ao = 000, the next B—A FIFO value is read out of the output register and the read pointer advances. If A2A1Ao = 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 BYPB is HIGH. No bypass occur under this condition.

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

When R/Wa and ENais LOW, data on pins DA0-DA17 is written into Port
Ainputregister. Following the rising edge of CLKA for this write, the A—B Full
Flag (ﬁAB) goes LOW. Subsequentwritesinto Port A are blocked by internal
logic until FFas goes HIGH again. Onthe next CLKB rising edge, the A—B
Empty Flag (ﬁAB) goes HIGH indicating to Port Bthatdatais available. Once
R/WsisHIGHandENBis LOW, dataisreadintothe PortB outputregister. OEs
stillcontrols whether Port Bisin a high-impedance state. When OEsis LOW,
the outputregister data appears at DBo-DB17. EFas goes LOW ollowing the
CLKBrising edge forthisread. FFAB goes HIGH onthe next CLKArising edge,
letting Port A know that another word can be written through the bypass path.

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

When the Port A address changes from bypass mode (A2A1A0=001) to
FIFOmode (A2A1A0=000) ontherising edge of CLKA, the data heldinthe Port
B outputregister may be overwritten. Unless Port Amonitors the BYPs pinand
waits for Port Bto clock outthe last bypass word, data fromthe A—B FIFO will
overwrite datain the Port B output register. BYPs will go HIGH on therising
edge of CLKB signifying that Port B has finishedits lastbypass operation. Port
B mustread any bypass datain the output register on this last CLKB clock or
itislostandthe SyncBiFIFOreturnsto FIFO operations. Itis especiallyimportant
to monitor BYPB when CLKBis much slower than CLKA to avoid this condition.
BYPswillalso goHIGH after CSais brought HIGH; in this mannerthe Port B
bypass data may also be lost.

Sincethe PortA processorcontrols@A andthebypass mode, this scenario
canbe handled forB—Abypass data. The Port A processor mustbe setup
to read the last bypass word before leaving bypass mode.

PORT A CONTROL SIGNALS

The Port Acontrol signals pins dictate the various operations shownin Table
2. Port Ais accessed when CSa is LOW, andis inactive if CSaisHIGH. R/
Waand ENAlines determine when Data A can be written or read. IfR/Waand
ENaare LOW, datais writtenintoinput register onthe LOW-to-HIGH transition
of CLKA. [fR/Wais HIGH and OEais LOW, datacomes outofbus andisread
from outputregisterinto three-state buffer. Referto pindescriptions for more
information.
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TABLE 2 —ACCESSING PORT A RE-
SOURCES USING CSA, A2, A1, AND Ao

CSa A2 A1 Ao Read Write
0 0 0 B—A FIFO A—B FIFO
0 0 1 18-bit Bypass Path
1 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 Port A Disabled
PROGRAMMABLEFLAGS

The IDT SyncBiFIFO has eight flags: four flags for A—B FIFO (?AB,
mAB, WAB, ﬁAB), andfourflags forB—>AFIFO (?BA, ﬁBA, WBA,
ﬁBA). The Empty and Full flags are fixed, while the Almost-Empty and Almost-
Fulloffsets canbe setto any depth through the Flag Offset Registers (see Table
3). Theflags are asserted at the depths shown in the Flag Truth Table (Table
4). Afterreset, the programmable flag offsets are setto 8. This means the Aimost-
Empty flags are asserted at Empty +8 words deep, and the Almost-Full flags are
asserted at Full -8 words deep.

The PAEABis synchronizedto CLKB,whiIeWABis synchronizedto CLKA;
and PAEBAis synchronized to CLKA, while PAEBais synchronized to CLKB.
Ifthe minimum time (tsSkewz2) between arising CLKB and arising CLKA is met,
theflag willchange state onthe current clock; otherwise, the flag may notchange
state untilthe nextclock rising edge. Forthe specificflagtimings, referto Figures
12-15.

PORT B CONTROL SIGNALS
The Port B control signal ms dicta_tethe vziious operations shownin Table
5. Port Bis independent of CSA. R/Ws and ENB lines determine when Data




canbewritten orreadin Port B. If R/Wsand ENB are LOW, dataiswritteninto if RWsis LOW, bypass messages are transferred into B—A output register.
inputregister,and on LOW-to-HIGH transition of CLKB datais writtenintoinput I RWaisH IGH, bypass messages are transferred into A—B outputregister.
registerandthe FIFO memory. If RWgisHIGHand OEgis LOW,datacomes  Refertopindescriptions formore information.
outofbusandisreadfromoutputregisterintothree-state buffer. Inbypass mode,

TABLE3 —FLAGOFFSET REGISTER FORMAT

17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PAE#B Register | X | X | X | X | X | X | X | X | X | A—B FIFO Almost-Empty Flag Offset |

17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PAF a8 Register | X | X | X | X | X | X | X | X | X | A—B FIFO Almost-Full Flag Offset |

17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PAEza Register | X | X | X | X | X | X | X | X | X | B—A FIFO Aimost-Empty Flag Offset |

17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PAFza Register | X | X | X | X | X | X | X | X | X | B—A FIFO Almost-Full Flag Offset |

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

TABLE4 —INTERNAL FLAGTRUTH 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 —PORT B OPERATION CONTROL SIGNALS

_ _ DataB
RWs ENB OEB 1/0 Port B Operation

0

o
o

| Data B is written on CLKB T. 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 CLKg, will put Data B into a high-
impedance state.

Data B is written on CLKB T.

DataBisignored

Data is read"") from RAM array to output register on CLKB # Data B is low-impedance

Data is read'" from RAM array to output register on CLKB #, Data B is high- impedance

Outputregister does notchange®, Data Bis low-impedance

0
0
1
1
1
1

a|la]lolol=|o
— lo|=|lo|x|=
O|0|C|O|—|—

Outputregisterdoes notchange®, Data Bis high-impedance

NOTES:

1. When A2A1Ao = 000 or 1XX, the next A—B FIFO value is read out of the output register and the read pointer advances. If A2A1Ao = 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.
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Figure 3. Reset Timing
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Figure 4. Port A (A—B) Write Timing
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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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NOTE:

1. When tskew1 = minimum specification, tFRL(Max.) = tCLK + tSKEW1
tskew1 < minimum specification, tFRL(Max.) = 2tCLK + tSKEW1 or tCLK + tSKEW1
The Latency Timing applies only at the Empty Boundary (EF = LOW).
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Figure 8. A—B First Data Word Latency after Reset for Simultaneous Read and Write

© 2019 Renesas Electronics Corporation



Aile N\ N\ K
ENe
peoDsir X X X ><>|Zf’° (First valid write) ) Dr X D2 X

tSKEWTI~ | (1)

MWXXXXXXXXX*
AA S/
S5, EA AN

l.— tEF
EFBa

[ — (A —>| l—— tA
(KKK >
|<—tOLZ

toE >
OEA \I\

NOTE:
1. When tskew1 = minimum specification, tFRL(Max.) = tCLK + tSKEW1
tSKEW1 < minimum specification, tFRL(Max.) = 2tCLK + tSKEW1
The Latency Timing apply only at the Empty Boundary (ﬁ = LOW).
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Figure 9. B—A First Data Word Latency after Reset for Simultaneous Read and Write
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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 BYPs 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.

Figure 10. A—»B Bypass Timing
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NOTES:

1.
2.
3.

When CSa is brought HIGH, A—B Bypass mode will switch to FIFO mode on the following CLKA going LOW-to-HIGH.
After the bypass operation is completed, the BYPs goes from LOW-to-HIGH; this will reset all bypass flags.
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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CLKA ZM/_\_/_\

tcs T | o toH
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(RAWA = 0) : : I; //
WFIITE n+1 words in FIFO

PAEAB n words in FIFO
tskewz2(1)

CLKB

ENA

_ 2704 drw 15
(R/WB

READ

NOTES:

1. tskewz2 the minimum time between a rising CLKA edge and a rising CLKs edge for PAEAB 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.

Figure 12. A—=B Programmable Almost-Empty Flag Timing

CLKa
__ ENa
(RWA = 0)
WRITE
PAFaB Full - (m+1) words in FIFO Full - m words in FIFO
— tPAF le—tPAF
CLKs
__ENB
(R'WB =1) \\ // 2704 drw 16
READ
NOTES:

1. tskewz is the minimum time between a rising CLKB edge and a rising CLKA edge for PAFAB to change during that clock cycle. If the time between the rising edge of CLK8
and the rising edge of CLKA is less than tskewz, then PAFaB may not go HIGH until the next CLKAa 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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WRITE
PAEBA n words in FIFO n+1 words in FIFO
tskewz(")
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NOTES:

1. tskewz is the minimum time between a rising CLKB edge and a rising CLKA edge for PAEBA 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 CLKAa 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

CLKs mm
_ ENB
(RAWA = 0)
WRITE
PAFBA Full - (m+1) words in FIFO Full - m words in FIFO
e~ tPAF tskewz!") 1»|<—tPAF

=N TN TN TN

— tcs~ —ICH

S NN e

READ

NOTES:

1. tskewz is the minimum time between a rising CLKe edge and a rising CLKA edge for PAFEA 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 CLKAa 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
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ORDERINGINFORMATION

XXXXX X XX X X
Device Type Power Speed Package Process/
Temperature
Range
Blank 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
i L Low Power
| 72605 256 x 18 — Parallel SyncBiFIFO
| 72615 512 x 18 — Parallel SyncBiFIFO
2704 drw19
DATASHEET DOCUMENT HISTORY
11/02/2000 pgs. 1,2,3,4,16
04/08/2003 pg. 17.
02/08/2009 pgs. 1and 17.
11/21/2014 PDN# CQ-14-08 issued. See IDT.com for PDN specifics.

09/06/2019 Datasheetchangedto Obsolete Status.
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