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256/512/1K/4K/16K x36 x2 Bidirectional
Synchronous FIFO w/ Bus Matching

Features * Fully asynchronous and simultaneous read and write
operation permitted

Mailbox bypass register for each FIFO
Parallel and Serial Programmable Almost-Full and

» High-speed, low-power, Bidirectional, First-In First-Out
(FIFO) memories w/ bus matching capabilities

» 256x36x2 (CY7C43624) Almost-Empty flags
» 512x36x2 (CY7C43634) * Retransmit function
» 1Kx36x2 (CY7C43644) » Standard or FWFT mode user selectable
* 4Kx36x2 (CY7C43664) » Partial Reset
* 16Kx36x2 (CY7C43684) » Big or Little Endian format for word or byte bus sizes
* 0.35-micron CMOS for optimum speed/power » 128-pin TQFP packaging
* High-speed 133-MHz operation (7.5 ns read/write cycle « Pin-compatible, feature enhanced, density upgrade to
times) IDT723624/34/44 family
* Low power » Easily expandable in width and depth
— lCC =100 mA
— lSB =10 mA
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Functional Description

The CY7C436X4 is a monolithic, high-speed, low-power,
CMOS Bidirectional Synchronous (clocked) FIFO memory
which supports clock frequencies up to 133 MHz and has read
access times as fast as 6 ns. Two independent 256/512/1K/4K/
16K x 36 dual-port SRAM FIFOs on board each chip buffer
data in opposite directions. FIFO data on Port B can be input
and output in 36-bit, 18-bit, or 9-bit formats with a choice of Big
or Little Endian configurations.

The CY7C436X4 is a synchronous (clocked) FIFO, meaning
each port employs a synchronous interface. All data transfers
through a port are gated to the LOW-to-HIGH transition of a
port clock by enable signals. The clocks for each port are in-
dependent of one another and can be asynchronous or coin-
cident. The enables for each port are arranged to provide a
simple bidirectional interface between microprocessors and/or
buses with synchronous control.

il
'In.
@)

Communication between each port may bypass the FIFOs via
two mailbox registers. The mailbox registers’ width matches
the selected Port B bus width. Each mailbox register has a flag
(MBF1 and MBF2) to signal when new mail has been stored.

Two kinds of reset are available on the CY7C436X4: Master
Reset and Partial Reset. Master Reset initializes the read and
write pointers to the first location of the memory array, config-
ures the FIFO for Big or Little Endian byte arrangement and
selects serial flag programming, parallel flag programming, or
one of the three possible default flag offset settings, 8, 16, or
64. Each FIFO has its own independent Master Reset pin,
MRS1 and MRS2.

Partial Reset also sets the read and write pointers to the first
location of the memory. Unlike Master Reset, any settings ex-
isting prior to Partial Reset (i.e., programming method and par-
tial flag default offsets) are retained. Partial Reset is useful
since it permits flushing of the FIFO memory without changing
any configuration settings. Each FIFO has its own, indepen-
dent Partial Reset pin, PRS1 and PRS2.

The CY7C436X4 have two modes of operation: In the CY
Standard Mode, the first word written to an empty FIFO is de-
posited into the memory array. A read operation is required to
access that word (along with all other words residing in mem-
ory). In the First-Word Fall-Through Mode (FWFT), the first
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long-word (36-bit wide) written to an empty FIFO appears au-
tomatically on the outputs, no read operation required (never-
theless, accessing subsequent words does necessitate a for-
mal read request). The state of the BE/FWFT pin during FIFO
operation determines the mode in use.

Each FIFO has a combined Empty/Output Ready flag (EFA/
ORA and EFB/ORB) and a combined Full/input Ready flag
(FFA/IRA and FFB/IRB). The EF and FF functions are selected
in the CY Standard mode. EF indicates whether the memory
is full or not. The IR and OR functions are selected in the First-
Word Fall-Through mode. IR indicates whether or not the FIFO
has available memory locations. OR shows whether the FIFO
has data available for reading or not. It marks the presence of
valid data on the outputs.

Each FIFO has a programmable Almost Empty flag (AEA and
AEB) and a programmable Almost Full flag (AFA and AFB).
AEA and AEB indicate when a selected number of words writ-
ten to FIFO memory achieve a predetermined “almost empty
state.” AFA and AFB indicate when a selected number of
words written to the memory achieve a predetermined “almost
full state.”

IRA, IRB, AFA, and AFB are synchronized to the port clock that
writes data into its array. ORA, ORB, AEA, and AEB are syn-
chronized to the port clock that reads data from its array. Pro-
grammable offset for AEA, AEB, AFA, and AFB are loaded in
parallel using Port A or in serial via the SD input. Three default
offset settings are also provided. The AEA and AEB threshold
can be set at 8, 16, or 64 locations from the empty boundary
and AFA and AFB threshold can be set at 8, 16, or 64 locations
from the full boundary. All these choices are made using the
FS0 and FS1 inputs during Master Reset.

Two or more devices may be used in parallel to create wider
data paths. If at any time the FIFO is not actively performing a
function, the chip will automatically power down. During the
power-down state, supply current consumption (Ic¢) is at a
minimum. Initiating any operation (by activating control inputs)
will immediately take the device out of the power-down state.

Retransmit feature is available on these devices.

The CY7C436X4 are characterized for operation from 0°C to
70°C. Input ESD protection is greater than 2001V, and latch-
up is prevented by the use of guard rings.

CY7C43624/734/44/64/84 CY7C436241/:(3)4/44/64/84 CY7C436241/35’4/44/64/84

Maximum Frequency (MHz) 133 100 66.7
Maximum Access Time (ns) 6 8 10
Minimum Cycle Time (ns) 7.5 10 15
Minimum Data or Enable Set-Up (ns) 3 4 5
Minimum Data or Enable Hold (ns) 0 0 0
Maximum Flag Delay (ns)
Active Power Supply Commercial 100 100 100
Current (Iccy) (MA) Industrial 100

CY7C43624 CY7C43634 CY7C43644 CY7C43664 CY7C43684
Density 256 x 36 x2 512 x 36 x2 1K x 36 x2 4K x 36 x2 16K x 36 x2
Package 128 TQFP 128 TQFP 128 TQFP 128 TQFP 128 TQFP
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Pin Definitions

Signal Name Description 110 Function

Ap_3s5 Port A Data I/O | 36-bit bidirectional data port for side A.

AEA Port A Aimost O | Programmable Almost Empty flag synchronized to CLKA. It is LOW when the number

Empty Flag ofwordsin FIFO2 is less than or equal to the value in the AlImost Empty A offset register,
X2.
AEB Port B Almost O | Programmable Almost Empty flag synchronized to CLKB. It is LOW when the number
Empty Flag ofwordsin FIFO1 is less than or equal to the value in the Almost Empty B offset register,
X1.
AFA Port A Aimost O | Programmable Almost Full flag synchronized to CLKA. It is LOW when the number of
Full Flag empty locations in FIFO1 is less than or equal to the value in the Almost Full A offset
register, Y1.

AFB Port B Almost O | Programmable Almost Full flag synchronized to CLKB. It is LOW when the number of

Full Flag empty locations in FIFO2 is less than or equal to the value in the Almost Full B offset
register, Y2.

Bo_35 Port B Data I/O | 36-bit bidirectional data port for side B.

BE/FWFT Big Endian/ | | This is a dual-purpose pin. During Master Reset, a HIGH on BE will select Big Endian

First-Word Fall- operation. In this case, depending on the bus size, the most significant byte or word on

Through Select Port A is read from Port B first (A-to-B data flow) or written to Port B first (B-to-A data
flow). A LOW on BE will select Little Endian operation. In this case, the least significant
byte or word on Port A is read from Port B first (for A-to-B data flow) or written to Port
B first (B-to-A data flow). After Master Reset, this pin selects the timing mode. A HIGH
on FWFT selects CY Standard mode, a LOW selects First-Word Fall-Through mode.
Once the timing mode has been selected, the level on FWFT must be static throughout
device operation.

BM Bus Match I | A HIGH on this pin enables either byte or word bus width on Port B, depending on the

Select (Port A) state of SIZE. A LOW selects long-word operation. BM works with SIZE and BE to
select the bus size and endian arrangement for Port B. The level of BM must be static
throughout device operation.

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

CSA Port A Chip | | CSA must be LOW to enable a LOW-to HIGH transition of CLKA to read or write on

Select Port A. The Ag_35 outputs are in the high-impedance state when CSA is HIGH.
CSB Port B Chip | | CSB must be LOW to enable a LOW-to HIGH transition of CLKB to read or write on
Select Port B. The Bg_35 outputs are in the high-impedance state when CSB is HIGH.
EFA/ORA Port A Empty/ O | Thisis adual-function pin. Inthe CY Standard mode, the EFA function is selected. EFA
Output Ready indicates whether or not the FIFO2 memory is empty. In the FWFT mode, the ORA
Flag function is selected. ORA indicates the presence of valid data on Ay_z5 outputs, avail-
able for reading. EFA/ORA is synchronized to the LOW-to-HIGH transition of CLKA.

EFB/ORB Port B Empty/ O | Thisis a dual-function pin. In the CY Standard mode, the EFB function is selected. EFB

Output Ready indicates whether or not the FIFO1 memory is empty. In the FWFT mode, the ORB
Flag function is selected. ORB indicates the presence of valid data on Bg_zg outputs, avail-
able for reading. EFB/ORB is synchronized to the LOW-to-HIGH transition of CLKB.

ENA Port A Enable | | 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.

FFA/IRA Port AFull/lnput | O | Thisis a dual-function pin. In the CY Standard mode, the FFA function is selected. FFA

Ready Flag

indicates whether or not the FIFO1 memory is full. Inthe FWFT mode, the IRA function
is selected. IRA indicates whether or not there is space available for writing to the FIFO1
memory. FFA/IRA is synchronized to the LOW-to-HIGH transition of CLKA.
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Pin Definitions (continued)
Signal Name Description I/0 Function
FFB/IRB PortB Full/Input | O | Thisis a dual-function pin. Inthe CY Standard mode, the FFB function is selected. FFB
Ready Flag indicates whether or not the FIFO2 memory is full. In the FWFT mode, the IRB function
is selected. IRB indicates whether or not there is space available for writing to the FIFO2
memory. FFB/IRB is synchronized to the LOW-to-HIGH transition of CLKB.
FS1/SEN Flag Offset | | FS1/SEN and FSO0/SD are dual-purpose inputs used for flag offset register program-
Select 1/Serial ming. During Master Reset, FS1/SEN and FS0/SD, together with SPM, select the flag
Enable offset programming method. Three offset register programming methods are available:
automatically load one of three preset values (8, 16, or 64), parallel load from Port A,
FSO/SD glefjllgc?g?gerial ! and serial load. When serial load is selected for flag offset register programming, FS1/
Data SEN is used as an enable synchronous to the LOW-to-HIGH transition of CLKA. When
FS1/SEN is LOW, a rising edge on CLKA loads the bit present on FSO/SD into the X
and Y registers. The number of bit writes required to program the offset registers is 32
for the CY7C43624, 36 for the CY7C43634, 40 for the CY7C43644, 48 for the
CY7C43664, and 56 for the CY7C43684. The first bit write stores the Y-register MSB
and the last bit write stores the X-register LSB.
MBA Port A Mailbox I | AHIGH level on MBA chooses a mailbox register for a Port A read or write operation.
Select When the Ag_s5 outputs are active, a HIGH level on MBA selects data from the Mail2
register for output and a LOW level selects FIFO2 output register data for output.
MBB Port B Mailbox I | AHIGH level on MBB chooses a mailbox register for a Port B read or write operation.
Select When the Bg_z5 outputs are active, a HIGH level on MBB selects data from the Maill
register for output and a LOW level selects FIFO1 output register data for output.
MBF1 Maill Register O | MBF1lis set LOW by a LOW-to-HIGH transition of CLKA that writes data to the Maill
Flag register. Writes to the Maill register are inhibited while MBF1 is 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 following either a Master or Partial Reset of FIFO1.
MBF2 Mail2 Register | O | MBF2 is set LOW by a LOW-to-HIGH transition of CLKB that writes data to the Mail2
Flag register. Writes to the 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 set HIGH following either a Master or Partial Reset of FIFO2.
MRS1 FIFO1 Master I | A LOW on this pin initializes the FIFO1 read and write pointers to the first location of
Reset memory and sets the Port B output register to all zeroes. A LOW pulse on MRS1 selects
the programming method (serial or parallel) and one of three programmable flag default
offsets for FIFOL. It also configures Port B for bus size and endian arrangement. Four
LOW-to-HIGH transitions of CLKA and four LOW-to-HIGH transitions of CLKB must
occur while MRS1 is LOW.
MRS2 FIFO2 Master | | A LOW on this pin initializes the FIFO2 read and write pointers to the first location of
Reset memory and sets the Port A output register to all zeroes. A LOW pulse on MRS2 selects
one of three programmable flag default offsets for FIFO2. Four LOW-to-HIGH transi-
tions of CLKA and four LOW-to-HIGH transitions of CLKB must occur while MRS2 is
LOW.
PRS1 FIFO1 Partial I | A LOW on this pin initializes the FIFO1 read and write pointers to the first location of
Reset memory and sets the Port B output register to all zeroes. During Partial Reset, the
currently selected bus size, endian arrangement, programming method (serial or par-
allel), and programmable flag settings are all retained.
PRS2 FIFO2 Partial I | A LOW on this pin initializes the FIFO2 read and write pointers to the first location of
Reset memory and sets the Port A output register to all zeroes. During Partial Reset, the
currently selected bus size, endian arrangement, programming method (serial or par-
allel), and programmable flag settings are all retained.
RT1 Retransmit I | A LOW strobe on this pin will retransmit data on FIFO1 from the location of the write
FIFO1 pointer at the last Partial or Master reset.
RT2 Retransmit I | A LOW strobe on this pin will retransmit data on FIFO2 from the location of the write
FIFO2 pointer at the last Partial or Master reset.
SIZE Bus Size Select | | | A HIGH on this pin when BM is HIGH selects byte bus (9-bit) size on Port B. A LOW

on this pin when BM is HIGH selects word (18-bit) bus size. SIZE works with BM and
BE to select the bus size and endian arrangement for Port B. The level of SIZE must
be static throughout device operation.
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Pin Definitions (continued)
Signal Name Description 110 Function
SPM Serial I | ALOW on this pin selects serial programming of partial flag offsets. A HIGH on this pin
Programming selects parallel programming or default offsets (8, 16, or 64).
W/RA Port A Write/ I | A HIGH selects a write operation and a LOW selects a read operation on Port A for a
Read LOW-to-HIGH transition of CLKA. The Ag_35 outputs are in the high-impedance state
Select when W/RA is HIGH.
W/RB Port B Write/ I | A LOW selects a write operation and a HIGH selects a read operation on Port B for a
Read LOW-to-HIGH transition of CLKB. The By_35 outputs are in the high-impedance state
Select when W/RB is LOW.

Maximum Ratings

(Above which the useful life may be impaired. For user guide-
lines, not tested.)

Output Current into Outputs (LOW)..

Static Discharge Voltage ........ccccoeiiiiiieiiiiiiiecee
(per MIL-STD-883, Method 3015)

Storage TEMPEratUre .......c..ccccevvviveervearnens —65°C to +150°C LAICN-UP CUMBNL....oovss vt >200mA
BOWET ADDIOA ssecowpsc  OPerating Range
Supply Voltage to Ground Potential ............... -0.5V to +7.0V Range Teénrggirg?lire Vel
DC yoltage Ap;[)lied to Outputs - S S
in High Z Statel? ........ccooeoovoeeeeceeen, ~0.5V t0 Ve+0.5V Commercial 0°Cto +70°C 5.0V + 0.5V
DC Input Voltagel..........ocoooivi. —0.5V to V0.5V Industrial —40°Cto +85°C 5.0V + 0.5V
Electrical Characteristics Over the Operating Range
CY7C43624/34/44/64/84
Parameter Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage Ve =4.5Y, 2.4 \Y,
lon =—4.0 mA
VoL Output LOW Voltage Vee =4.5Y, 0.5 \
loL =8.0mA
ViH Input HIGH Voltage 2.0 Vee \
Vi Input LOW Voltage -0.5 0.8 \
lix Input Leakage Current Ve = Max. -10 +10 MA
lozL Output OFF, High Z Vss < Vo< Ve -10 +10 HA
lozH Current
ICCl[4] Active Power Supply Com’l 100 mA
Current Ind 100 mA
Isg! Average Standby Com'l 10 mA
Current Ind 10 mA
Capacitancel®
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta =25°C, f=1MHz, 4 pF
Cout Output Capacitance Vec = 5.0V 8 pF
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 atthese or any other conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absolute-

maximum-rated conditions for extended periods may affect device reliability.
The input and output voltage ratings may be exceeded provided the input and output current ratings are observed.

Operating V¢ Range for -7 speed is 5.0V +0.25V.

are unloaded.

o0 pwN

Input signals switch from 0V to 3V with a rise/fall time of less than 3 ns, clocks and clock enables switch at 20 MHz, while data inputs switch at 10 MHz. Outputs

All inputs = V¢ — 0.2V, except RCLK and WCLK (which are at frequency = 0 MHz). All outputs are unloaded.
Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and Waveforms (-10 & -15)
R1=1.1KQ
5V o— ALL INPUT PULSES
OUTPUT&T- 30V 90% K 90%
0,
C,=30 pF $ R2=680Q GND 10% 10%
3 3
INCLUDING—= j_L sans»| e - =90
JIGAND ~ -
SCOPE
AC Test Loads and Waveforms (-7)
Veel/2 ALL INPUT PULSES
3.0v |
50Q —g 90% -
GND 10% -
<3NS > |<— —_ < 3ns
Switching Characteristics Over the Operating Range
CY7C43624/ CY7C43624/ CY7C43624/
34/44/64/84 34/44/64/84 34/44/64/84
-7 -10 -15
Parameter Description Min. Max. Min. Max. Min. Max. Unit
fs Clock Frequency, CLKA or CLKB 133 100 67 MHz
toLk Clock Cycle Time, CLKA or CLKB 7.5 10 15 ns
teLkH Pulse Duration, CLKA or CLKB HIGH 35 ns
toLkL Pulse Duration, CLKA or CLKB LOW 35 ns
tps Set-Up Time, Ag_3s before CLKA1T and Bg_35 3 4 ns
before CLKB1
tens Set-Up Time, CSA, W/RA, ENA, and MBA before 3 4 5 ns
CLKA1; CSB, W/RB, ENB, and MBB before
CLKB1
trsTS Set-Up Time, MRS1,MRS2, PRS1,0rPRS2LOW | 25 4 5 ns
before CLKAt or CLKB1L"]
trss Set-Up Time, FS0 and FS1 before MRS1 and 5 7 7.5 ns
MRS2 HIGH
tges Set-Up Time, BE/FWFT before MRS1 and MRS2 5 7 7.5 ns
HIGH
tspms Set-Up Time, SPM before MRS1 and MRS2 HIGH 5 7 7.5 ns
tsps Set-Up Time, FS0/SD before CLKA1® 3 4 5 ns
tsens Set-Up Time, FS1/SEN before CLKA1® 3 4 5 ns
trws Set-Up Time, BE/FWFT before CLKA1® 0 0 0 ns
toH Hold Time, Ag_35 after CLKAt and By_s5 after 0 0 0 ns
CLKB1
tENH Hold Time, CSA, W/RA, ENA, and MBA after 0 0 0 ns
CLKAt; CSB, W/RB, ENB, and MBB after CLKB1

Note:

7. Requirement to count the clock edge as one of at least four needed to reset a FIFO.
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Switching Characteristics Over the Operating Range (continued)
CY7C43624/ CY7C43624/ CY7C43624/
34/44/64/84 34/44/64/84 34/44/64/84
-7 -10 -15

Parameter Description Min. Max. Min. Max. Min. Max. Unit

tRSTH Hold Time, MRS1, MRS2, PRS1, or PRS2 LOW 1 2 4 ns
after CLKA1 or CLKB1["!

tesH Hold Time, FSO and FS1 after MRS1 and MRS2 1 1 2 ns
HIGH

tsEH Hold Time, BE/FWFT after MRS1 and MRS2 1 1 2 ns
HIGH

tspMH Hold Time, SPM after MRS1 and MRS2 HIGH 1 1 2 ns

tspH Hold Time, FS0/SD after CLKA? 0 0 0 ns

tseEnH Hold Time, FS1/SEN after CLKA1® 0 0 0 ns

tspH Hold Time, FS1/SEN HIGH after MRS1 and MRS2 0 1 2 ns
HIGH

tskew1l) | Skew Time between CLKAt and CLKB*t for EFA/| 5 5 7.5 ns
ORA, EFB/ORB, FFA/IRA, and FFB/IRB

tskewzll) | Skew Time between CLKAt and CLKB1 for AEA, | 7 8 12 ns
AEB, AFA, AFB

ta Access Time, CLKA? to Ag_35 and CLKB1 to 1 6 1 8 3 10 ns
Bo3s5

twrr Propagation Delay Time, CLKA1t to FFA/IRA and 1 6 1 8 2 8 ns
CLKB1 to FFB/IRB

tReF Propagation Delay Time, CLKAt to EFA/ORA and 1 6 1 8 1 8 ns
CLKB1 to EFB/ORB

tpaE Propagation Delay Time, CLKAt to AEA and 1 6 1 8 1 8 ns
CLKB1 to AEB

tpar Propagation Delay Time, CLKA? to AFA and 1 6 1 8 1 8 ns
CLKB1 to AFB

tpmE Propagation Delay Time, CLKA® to MBF1 LOW or 0 6 0 8 0 12 ns
MBF2 HIGH and CLKB+t to MBF2 LOW or MBF1
HIGH

thmRr Propagation Delag Time, CLKA1 to BO_35[9] and 1 7 2 11 3 12 ns
CLKB1 to Ag_gst"!

tmpv Propagation Delay Time, MBA to Ag_35 Valid and 1 6 2 9 3 11 ns
MBB to By_35 Valid

trse Propagation Delay Time, MRS1 or PRS1 LOW to 1 6 1 10 1 15 ns
AEB LOW, AFA HIGH, FFA/IRA LOW, EFB/ORB
LOW and MBF1 HIGH and MRS2 or PRS2 LOW
to AEA LOW, AFB HIGH, FFB/IRB LOW, EFA/
ORA LOW and MBF2 HIGH

ten Enable Time, CSA or W/RA LOW to Ag_35 Active 1 5 2 8 2 10 ns
and CSB LOW and W/RB HIGH to By_35 Active

tois Disable Time, CSA or W/RA HIGH to Ag_s at High 1 5 1 6 1 8 ns
Impedance and CSB HIGH or W/RB LOW to By_35
at High Impedance

tprT Retransmit Pulse Width 60 60 60 ns

trTR Retransmit recovery Time 90 90 90 ns

Notes:

8. Skew time is not a timing constraint for proper device operation and is only included to illustrate the timing relationship between the CLKA cycle and the CLKB
cycle.
9. Writing data to the Maill register when the By_sg5 outputs are active and MBB is HIGH.

10. Writing data to the Mail2 register when the Ay_z5 outputs are active and MBA is HIGH.
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Switching Waveforms

FIFO1 Master Reset Loading X1 and Y1 with a Preset Value of Eight

¢

CLKA
“™ trsTs
/
trws

CLKB
tRsTs |
-\
N 7
BES | gl BEH |(—

MRS1
BE/FWFT
lspMS |t <amm(lSPMH
S XXX XXX KX XXX AXRXXXY | RAXX XK XXX
trss tesh
N N\ \/
RXXXRXXXX

AR XX RXRRXXXXXXAK

S RRRXK:
ECSANNNNNN
o NN
NSNS

KNI NSV

tRsF

AANONNNNWY

11. Master Reset is performed in the same manner for FIFO2 to load X2 and Y2 with a preset value.

N

MBF1

Notes:
12. PRS1 must be HIGH during Master Reset.
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Switching Waveforms (continued)

FIFO1 Partial Reset (CY Standard and FWFT Modes)

CLKA

CLKB

[13, 14]

)¢

X

rsTs . HtRSTH
-\
9 ¥
tRsE twrr
AN RN
« RSF__

AN

NN

IRSE__ o

AN

AN

<« RSE o

AN

S

<« RSF

NNV

Parallel Programming of the Almost-Full Flag and Almost-Empty Flag Offset Values after Reset
(CY Standard and FWFT Modes) [19]

aka SN T S L S
MRS1, MRS2 V4

tess ___ltFSH
SPM 7 OO N NONNONONO MO IO RN N

trss,|. . |tFsH
USER Y X RXHIKIIX KKK KL KKK IIKKK
FS0/SD v e 4 4
FFA/IRA L(

tENs|<_> ltENH teewa™®
-] |
W TTTTTTTTTTT DNN
DS
Po-3s XA XXX XXY
AFA Offset (Y1) ~ AEB Offset (X1) AFB Offset (Y2) AEA Offset (X2)| First Word to FIFO1

CLKB
FFB/IRB /
Notes:

13. Partial Reset is performed in the same manner for FIFO2.

14. MRS1 must be HIGH during Partial Reset.

15. CSA=LOW, W/RA=HIGH, MBA=LOW. It is not necessary to program offset register on consecutive clock cycles.

16. tgkews is the minimum time between the rising CLKA edge and a rising CLKB 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 tgkgw;, then FFB/IRB may transition HIGH one cycle later than shown.

10
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Switching Waveforms (continued)

Serial Programming of the Almost-Full Flag and Almost-Empty Flag
Offset Values (CY Standard and FWFT Modes) (L7

CLKA SN N L vee J%w

m’ [ X X ]

MRS2 ¢

L tesg, TS R
f / /

Fi N WTTTTHTT T wee [TTTTHT 7777777

EEAIIRA (X X} ) tskews™®! ‘j(

t\:.sj. tspH ISENS|  tsenm tsens|tseyH
e 27 NN o RN | JT A7 77777777
050" R AKKIHK KKK 20K HIXKIKKIIKKX
AFA Offset (Y1) MSB AEA Offset (X2) LSB
o W”. _NW
twrr
FFA/IRA P

Port A Write Cycle Timing for FIFO1 (CY Standard and FWFT Modes)

_ teik o
_ toikn «(CLKL —
A ﬁk_z/_\_%_\_;
/]
FFA/IRA
HIGH
tens _ [tENH
CSA

- tens, |tEnH

w7777 XX

Al

NN NN NN
s, [lens NS, [Ey s, ey
7777777 RRXXRXY . NSSSS\ S T77

Ao-35 x‘x‘x‘1020:¢ waltl QXOIOZ‘I w2l A‘A’A‘A A‘A’A’A‘A‘A A

Notes:

17. Itis not necessary to program offset register bits on consecutive clock cycles. FIFO write attempts are ignored until IRA is set HIGH.
18. Programmable offsets are written serially to the SD input in the order AFA offset (Y1), AEB offset (X1), AFB offset (Y2), and AEA offset (X2).
19. Written to FIFO1.

11
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Waveforms (continued)

Switching
Port B Long-Word Write Cycle Timing for FIFO2 (CY Standard and FWFT Modes)

toik

Yy

: fokn o o ok
CLKB — AN A N
/ N—
FFB/IRB HIGH
_lens Jteny
N
~N

CSB
ey tENi

W/RB \\\\\\\_
e SRSNNRR | AR | t

/A

A

WA

lEns <ENSy

N ZIITTT ZERNNNN~
tbs Iy,

w2(20]

Bo-35

Port B Word Write Cycle Timing for FIFO2 (CY Standard and FWFT Modes)

CLKB m
FFB/IRB —
< BN tﬁ_j(

NA
=
=
= o
E |
|
|
s

csB N
W/RB \\\\\\f
<o, fen | ENSy Eﬂ\‘.’[' R R R A
RN ¢-00: SR EAUNNN QNN NN N
<ENSy E@l_l-ll . . . PR
SOOUONNNNN NNNANN

MBB e -
777777
7R
SRXKIKIKX

N ZITTTIF ]
I ¢ 60700 D 0= D 00O

Note:
20. Written to FIFO2.

12
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aveforms (continued)

Port B Byte Write Cycle Timing for FIFO2 (CY Standard and FWFT Modes)

CLKB

FFB/IRB

CS

w

W/RB

MBB

ENB

Bo-s

SN S S

9

HIGH
lens | Leny
AN ;l
lens
: : : \_\ AN
tens [tenn LENH |
ANNNEN “m /77"
lens |ENH <N, Leny
LLLLSF RN

os_|Ip,

KRR RS

Port B Long-Word Read Cycle Timing for FIFO1 (CY Standard and FWFT Modes)

CLKB

EFB/ORB

CSB

W/RB

MBB

ENB

Bo-3s
(Standard Mode)

OR
Bo_35
(FWFT Mode)

- toik o
; ik g ok ;
~ —mZ_L/l \\
N /|
LLA <
_\R

< tENs=

tENK

» tENs

LN A

!
MDV

ten

KK

t

.

tENs

N
);/

YN M0

t

t MDV
«EN Z

A < > No Operation
ous Data ;< wil21] >k w221

th ta Ipis
w2 ;( w2l ;l< w3l <§—

Note:

21. Read from FIFOL1.

13
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Switching Waveforms (continued)

Port B Word Read Cycle Timing for FIFO1 (CY Standard and FWFT Modes)[22

e AN 2 SN SN SNV NIV

EFB/ORB  Tion

CSB —\
N, 71

W/RB .

/94 RN
MBB TN\

LENSItENH) )

e 277 7ZF TR TR TR NN LT 777
Bo_g ten [ MDV_, <_§tA L ta _No Operatior)lpis
(Standard Mode) ‘_’I@?ravious Dat Read 1 ;1( Read 2 Read 3 ; Read 4
(FWFT Mode) —— Read 1 >k Read 2 Read 3 j( Read 4 j( Read 5 >‘—

Port B Byte Read Cycle Timing for FIFO1 (CY Standard and FWFT Modes)[zs]

EFB/ORB

CSB _S\

—
W/RB : :/ : 7 N :;
MBB — —

N /]

Ens, |tenH
- | —

7777777 | RRXXX NSNS/

Bo-17 ten MoV, 1) -2 No Operation ltDIS
(Standard Mode) @K Previous Data ;< Read 1 g{ Read 2 7‘—

! t !
ORBO_17 e I | MDV ta « A >k' DIS
(FWFT Mode) T Read 1 Read 2 Read 3 L
Notes:

22. Unused word B,g_35 contains all zeroes for word-size reads.
23. Unused bytes Bg_;7, B1g_»g, @and By7_35 contain all zeroes for byte-size reads.

14
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Switching Waveforms (continued)
Port A Read Cycle Timing for FIFO2 (CY Standard and FWFT Modes)

tewk -
loikH el o
CLKA | Ve |
/ /| /_\_/ L \
EFA/ORA
CSA | /_
/

—
W/RA W

N
N
MBA N\
N <« ENS, EEM| < NSy tENH - ENs [ TENH
v 7777777 XRRRRY | NSSS\ /7
[o] peratlon

T t
Ao_zs ten |- MDV A
(Standard Mode) @( Previpus Data w24 w2[24] )‘
OI?A ten tmpv ta e ta ED_'S_
035 wil24l w24l )‘( w324l )‘.

(FWFT Mode)

Note:
24. Read from FIFO2.

15
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Switching Waveforms (continued)

ORB Flag Timing and First Data Word Fall Through when FIFO1 is Empty (FWFT Mode) [25]

terk

A_A

CLKH=I =tCLKL=

AN N A 2NNV N4
CSA Low

WIRA HIGH

NN\ T T 7 77777777777
ENA : : : |‘_._/ ‘ﬂ;ii\\

FFAIRA gy

Ao-35 XZX; E_%HEH : : :

CLKB tsew!?® | _feikn |, foike

EFBIORB FIFO1 Empty T <£;L(_$REF

cSB Low

WIRB HIGH

MBB Low

W ZZ777777777777777F SIS\
Bo-35 Old Data in FIFO1 Output Register <A—>>k Wi

25. If Port B size is word or byte, EFB is set LOW by the last word or byte read from FIFO1, respectively.
26. tgkews 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 tggy1, then the transition of ORB HIGH and

load of the first word to the output register may occur one CLKB cycle later than shown.

16
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Switching Waveforms (continued)
EFB Flag Timing and First Data Read Fall Through when FIFO1 is Empty (CY standard Mode) (5]

ok
tcikn , lek

CSA LOW

W/RA HIGH

MBA W{M S
[y

e 777 RS\

FFA/IRA on
Jog |loy
toi ke

27], t
tSKEWl[ ]£= CLKH\_=I= /_¥7

| __trer tREF

EFB/ORB FIFO1 Empty

| X4\\\\ ANONONNNANNANN

ENB
wi

LSS F

AOAG

XXX XX XXX XXX X XXX

Bo3s5

Notes:
27. tgkewi 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 tgkgwq, then the transition of EFB HIGH may occur one CLKB cycle later than shown

17
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Switching Waveforms (continued)

ORA Flag Timing and First Data Word Fall Through when FIFO2 is Empty (FWFT Mode)

[28]

tork

m

CSB LOwW

W/RB LOW
Wﬁiﬁf?f///////////////////////
e 7777 TN

KT HIIIIE I KKK IIIKIK
cka TN\ %%Z_\_/W
CSA Low

W/RA LOW

////////////////{fﬁéﬂgk\\\\ S~
Ag_zs Old Data in FIFO2 Output Register wi

28. If Port B size is word or byte, tgxgwq is referenced to the rising CLKB edge that writes the last word or byte of the long-word, respectively.

29. tgkews 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 tggyws1, then the transition of ORA HIGH and
load of the first word to the output register may occur one CLKA cycle later than shown.

18
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Switching Waveforms (continued)

EFA Flag Timing and First Data Read when FIFO2 is Empty (CY Standard Mode) (28]
oLk
%

CLKB A_}
csB LOW
W/RB LOW
MBB QQQ{ j‘///////////////////////
[eng
e 777 F TR\
FFB/IRB HIGH
Pos EXXHXIX KKK KK KKKKKKKKKKKKKK

CLKA —
- [ Rep tREF |
EFA/ORA  FIFO2 Empty
CSA LOW
W/RA LOW
MBA LOW
tEngleng
7 T RO N NNANN

ENA LI LSS A t

Note:
30. tgkpws 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 tgkgw1, then the transition of EFA HIGH may occur one CLKA cycle later than shown

19
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Switching Waveforms (continued)

28]

IRA Flag Timing and First Available Write when FIFOL1 is Full (FWFT Mode)

ok
W/

CLKB
CSB LOW
W/RB HIGH
MBB
tEnglENH
ENB 74
/T RN\

EFB/ORB  fGn
ta
—A
Bo-35 Previous Word in FIFO1 Output] Reg\ster* Next Word From FIFOL
=tSKEW1[3i =tCLKH‘,:tCLKL=
NS TN N\ SN
ok e tuEE twee
=

FFA/IRA FIFO1 Full

e NSSSSSSSSSSSNSN | ST T 7T
| ENS|'‘ENH
ENA ///////////////*t‘ t\\\\\\\\\\\\\

e XKKRKKK KKK

31. tgkpws 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 tgkgwq, then IRA may transition HIGH one CLKA cycle later than shown.

Notes:

20
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Switching Waveforms (continued)

FFA Flag Timing and First Available Write when FIFO1 is Full (CY Standard Mode) [28

oLk

CLKB

CSB LOW
W/RB HIGH
MBB

sl

S5 SRNNN

EFB/ORB  fion
ta

Bo-35 Previous Word in FIFO1 Outplit Regwste;< Next Word From FIFOL
[32]
e

twer

CLKA V\—;
ik T letweE

Notes:

FFAIRA oy rul
CSA Low
W/RA HIGH
e \\\\\\\\\\\\\\@%M////////////
. ZZZ7ZZZZZ77777 | NSSSSSSSASSK X
hs TR IIIIIIK HKIXIKIKIKIKLR

21

rising CLKB edge and rising CLKA edge is less than tgkgwq, then the transition of FFA HIGH may occur one CLKA cycle later than shown
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Switching Waveforms (continued)

IRB Flag Timing and First Available Write when FIFO2 is Full (FWFT Mode) (33]

. lCLK ,

teikH , loik

CLkA I A NIVA NV ANV NI

CSA Low
W/RA LOW
MBA Low

[Ens ey
ENA /7 RN\

EFA/ORA HIGH

tA

A0_35 Previous Word in FIFO2 Outplut Registe}( Next Word From FIFO2

t B4 toikn | ok
SKEW1

CLKB W _W\f
g |- twee twer
FFB/IRB FIFO2 Full ;‘ }L

- SCSSSSSSSSSSSSN | ST T TTT 7777777

gl

P Lz

ENB 777777777 777777 RN NN

Ips | oy

KXXXXIX KKK KK KT KKK KXKKKKKR

To FIFO2

Bo-35

Notes:

33. If Port B size is word or byte, IRB is set LOW by the last word or byte write of the long-word, respectively.
34. tgkpwy 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 tgkgq, then the transition of IRB HIGH may occur one CLKB cycle later than shown.
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Switching Waveforms (continued)
FFB Flag Timing and First Available Write when FIFO2 is Full (CY Standard Mode)[ss]
teik
= w

CLKA
CSA Low
W/RA Low
MBA LOW
ety
v 777X R\
EFA/ORA  HIGH
ta
A0—35 Previous Word in FIFO12 Outp lReg\sle>< Next Word From FIFO2
<tSKEW1[ l| tCLKHJ toLkL
CLKB (W\/_
FFB/IRB FIFO2 Full ]l(_ *
CsB Low
W/RB Low
\\\\\\\\\\\\\\\f ;jf////////////
\\\\\\\\\\\\\

//////////////7*(
A’A’A‘A’A‘A‘A’A’A‘A AN N—

ENB

Bo_3s5

Notes:
35. If Port B size is word or byte, FFB is set LOW by the last word or byte write of the long-word, respectively.
36. tskewq 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 tgkgwq, then the transition of FFB HIGH may occur one CLKB cycle later than shown

23
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Switching Waveforms (continued)

_ 37,38
Timing for AEB when FIFO2 is Almost Empty (CY Standard and FWFT Modes)[ ]

TENS | gl (ENH
W /777 TS
tskew2
CLKB
o lPaE tpAE
ﬁ X1 Word in FIFO1 JL (X1+1)Words in FIFO1
tens [a—p-ten| LENH

e L RN\

Timing for AEA when FIFO2 is Almost Empty (CY Standard and FWFT Modes) 40, 41]

cake SN A NS S S
ENS |e—plenf ENH
: : : N
t [42]
SKEW2
CLKA 7l
t
tpaE PAE
AEA X2 Word in FIFO2 %X2+1)Words in FIFO2 )L‘
tENS ||| [ENH

a

- /77 RN\N

Notes:

37. 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.

38. |If Port B size is word or byte, AEB is set LOW by the last word or byte read from FIFO1, respectively.

39. tgkews 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 tgxgwo, then AEB may transition HIGH one CLKB cycle later than shown.

40. 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.

41. If Port B size is word or byte, tskgwo is referenced to the rising CLKB edge that writes the last word or byte of the long word, respectively.

42. tskewo 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 tgkgwo, then AEA may transition HIGH one CLKA cycle later than shown.
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Switching Waveforms (continued)
o —_— . [37, 43, 41]
Timing for AFA when FIFO1 is Almost Full (CY Standard and FWFT Modes)
tskewa! ™!
CLKA / mé \ /
ENS 1 » tenn
ENA f f f7L lk\\\
[D—(Y1+1)] Words in FIFO1 (D-Y1)Words in FIFO1
awe  _ /TN o S
| ENs <I>ENH

. |
ENE [/ RN\

N 43, 40, 45
Timing for AFB when FIFO2 is Almost Full (CY Standard and FWFT Modes)[ ]

[46]

o lskEwz
CLKB /_L7 \____/
t
tENS |= > AE H
ENB f f :% )‘\\\
tpaF |<m>
AFB [D~(Y2+1)] Words in FIFO2 % (D-Y2)Words in FIFO2 7#
wa TN N N S
Newng leng

N
Y

ENA /777 S\

Notes:

43. D = Maximum FIFO Depth = 256 for the CY7C43624, 512 for the CY7C43634, 1K for the CY7C43644, 4K for the CY7C43664, and 16K for the CY7C43684.

44, tgkpwo 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 tgkgwo, then AFA may transition HIGH one CLKB cycle later than shown.

45. If Port B size is word or byte, AFB is set LOW by the last word or byte write of the long word, respectively.

46. tskpwo is the minimum time between a rising CLKB edge and a rising CLKA edge for AFB to transition HIGH in the next CLKB cycle. If the time between
the rising CLKB edge and rising CLKA edge is less than tgxgwo, then AFB may transition HIGH one CLKA cycle later than shown.
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Switching Waveforms (continued)

Timing for Maill Register and MBF1 Flag (CY Standard and FWFT Modes

) [47]

CLKA mw
tens ﬂH
- S
tens tenn
. . . . |<—><—>| N
WIRA [ A
o ens | tEnH )
MBA [ A KX
tens tenn
" N N —— | .
ENA [ XX
Ips < ples DH
CLKB /i_/—\—7é \
tpvF « VS >
MBF1 ;1 7&[
CsB AN A
W/RB /S S A 3&
MBB 4
< lENS ==tENH
ENB [ NN
ten MoV | tomr <DIS o
i < - >
I<FIF01 Output Registe> W1 (Remains valid in Maill Register after read)
Note:

47. If Port B is configured for word size, data can be written to the Maill register using Ag_17 (A1g_35 are “don’t care” inputs). In this first case By_,; will have
valid data (B;g_35 Will be indeterminate). If Port B is configured for byte size, data can be written to the Maill Register using Ag_g (Ag_35 are “don’t care”

inputs). In this second case, By_g will have valid data (Bg_35 will be indeterminate).
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Switching Waveforms (continued)

I
iy,
@

Timing for Mail2 Register and MBF2 Flag (CY Standard and FWFT Modes) (48]

ake TN A N/ ~_ N\

tens =N

<ens

WIRB NN ANNN AN

ves  ZTT7T //7'2_'?3%&’
e FTTT7 7T KXY

Ips

B SRR | WRIXXIKI K XXX KX

< tpmF » tpmr
MBF2 Sk L&
_ E—
CSA N 7
W/RA <<<<>‘< 71;;;
MBA A
- tens ‘=tENH
ENA L F SN
<DIS

lEN v | temr
<—>|/ D ———
Apg-35 I\FIFOZ Output Register)@ W1 (Remains

valid in Mail2 Register after read) >_

FIFO1 Retransmit Timing!® 50 5%, 521

RT1 N

tPRT o

A
\

tRTR

ENB

EroEA P ECCCE CCCCT TS 4

Notes:

48. If Port B is configured for word size, data can be written to the Mail2 register using By_;7 (B1g_35 are “don’t care” inputs). In this first case Ag_,; will have
valid data (A,g_35 Will be indeterminate). If Port B is configured for byte size, data can be written to the Mail2 Register using Bg_g (Bg_35 are “don’t care”

inputs). In this second case, Ay_g Will have valid data (Ag_35 will be indeterminate).
49. Retransmit is performed in the same manner for FIFO2.
50. Clocks are free-running in this case.

51. The flags may change state during Retransmit as a result of the offset of the read and write pointers, but flags will be valid at trrg.
52. For the synchronous PAE and PAF flags (SMODE), an appropriate clock cycle is necessary after tzrg to update these flags.
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Signal Description

Master Reset (MRS1, MRS2)

Each of the two FIFO memories of the CY7C436X4 undergoes
a complete reset by taking its associated Master Reset
(MRS1, MRS2) input LOW for at least four Port A clock (CLKA)
and four Port B clock (CLKB) LOW-to-HIGH transitions. The
Master Reset inputs can switch asynchronously to the clocks.
A Master Reset initializes the internal read and write pointers
and forces the Full/input Ready flag (FFA/IRA, FFB/IRB) LOW,
the Empty/Output Ready flag (EFA/ORA, EFB/ORB) LOW, the
Almost Empty flag (AEA, AEB) LOW, and the Almost Full flag
(AFA, AFB) HIGH. A Master Reset also forces the Mailbox flag
(MBF1, MBF2) of the parallel mailbox register HIGH. After a
Master Reset, the FIFO's Full/Input Ready flag is set HIGH
after two clock cycles to begin normal operation. A Master Re-
set must be performed on the FIFO after power up, before data
is written to its memory.

A LOW-to-HIGH transition on a FIFO Master Reset (MRS1,
MRS2) input latches the value of the Big Endian (BE) input or
determining the order by which bytes are transferred through
Port B.

A LOW-to-HIGH transition on a FIFO reset (MRS1, MRS2)
input latches the values of the Flag select (FSO, FS1) and Se-
rial Programming Mode (SPM) inputs for choosing the Almost
Full and Almost Empty offset programming method (see Al-
most Empty and Almost Full flag offset programming below).

Partial Reset (PRS1, PRS2)

Each of the two FIFO memories of the CY7C436X4 undergoes
a limited reset by taking its associated Partial Reset (PRS1,
PRS2) input LOW for at least four Port A clock (CLKA) and four
Port B clock (CLKB) LOW-to-HIGH transitions. The Partial Re-
set inputs can switch asynchronously to the clocks. A Partial
Reset initializes the internal read and write pointers and forces
the Full/Input Ready flag (FFA/IRA, FFB/IRB) LOW, the Empty/
Output Ready flag (EFA/ORA, EFB/ORB) LOW, the Almost
Empty flag (AEA, AEB) LOW, and the Almost Full flag (AFA,
AFB) HIGH. A Partial Reset also forces the Mailbox flag
(MBF1, MBF2) of the parallel mailbox register HIGH. After a
Partial Reset, the FIFO’s Full/lnput Ready flag is set HIGH
after two clock cycles to begin normal operation.

Whatever flag offsets, programming method (parallel or seri-
al), and timing mode (FWFT or CY Standard mode) are cur-
rently selected at the time a Partial Reset is initiated, those
settings will remain unchanged upon completion of the reset
operation. A Partial Reset may be useful in the case where
reprogramming a FIFO following a Master Reset would be in-
convenient.

Big Endian/First-Word Fall-Through (BE/FWFT)

This is a dual-purpose pin. At the time of Master Reset, the BE
select function is active, permitting a choice of big or little en-
dian byte arrangement for data written to or read from Port B.
This selection determines the order by which bytes (or words)
of data are transferred through this port. For the following illus-
trations, assume that a byte (or word) bus size has been se-
lected for Port B. (Note that when Port B is configured for a
long-word size, the Big Endian function has no application and
the BE input is a “don’t care™.)

A HIGH on the BE/FWFT input when the Master Reset (MRS1
and MRS2) inputs go from LOW to HIGH will select a Big En-
dian arrangement. When data is moving in the direction from
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Port A to Port B, the most significant byte (word) of the long
word written to Port A will be read from Port B first; the least
significant byte (word) of the long-word written to Port A will be
read from Port B last. When data is moving in the direction
from Port B to Port A, the byte (word) written to Port B first will
be read from Port A as the most significant byte (word) of the
long-word; the byte (word) written to Port B last will be read
from Port A as the least significant byte (word) of the long
word.

A LOW on the BE/FWFT input when the Master Reset (MRS1
and MRS2) inputs go from LOW to HIGH will select a Little
Endian arrangement. When data is moving in the direction
from Port A to Port B, the least significant byte (word) of the
long-word written to Port A will be read from Port B first; the
most significant byte (word) of the long-word written to Port A
will be read from Port B last. When data is moving in the direc-
tion from Port B to Port A, the byte (word) written to Port B first
will be read from Port A as the least significant byte (word) of
the long-word; the byte (word) written to Port B last will be read
from Port A as the most significant byte (word) of the long-
word.

After Master Reset, the FWFT select function is active, permit-
ting a choice between two possible timing modes: CY Stan-
dard mode or First-Word Fall-Through (FWFT) mode. Once
the Master Reset (MRS1, MRS2) inputis HIGH, a HIGH on the
BE/FWFT input at the second LOW-to-HIGH transition of
CLKA (for FIFO1) and CLKB (for FIFO2) will select CY Stan-
dard mode. This mode uses the Empty Flag function (EFA,
EFB) to indicate whether or not there are any words present in
the FIFO memory. It uses the Full Flag function (FFA, FFB) to
indicate whether or not the FIFO memory has any free space
for writing. In CY Standard mode, every word read from the
FIFO, including the first, must be requested using a formal
read operation.

Once the Master Reset (MRS1,MRS2) input is HIGH, a LOW
on the BE/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) to indicate whether or not there is valid data at the data
outputs (Ag_ss Or Bg_3s). It also uses the Input Ready function
(IRA, IRB) to indicate whether or not the FIFO memory has any
free space for writing. In the FWFT mode, the first word written
to an empty FIFO goes directly to data outputs, no read re-
quest necessary. Subsequent words must be accessed by
performing a formal read operation.

Following Master Reset, the level applied to the BE/FWFT in-
put to choose the desired timing mode must remain static
throughout the FIFO operation.

Programming the AImost Empty and Almost Full Flags

Four registers in the CY7C436X4 are used to hold the offset
values for the Almost Empty and Almost Full flags. The Port B
Almost Empty flag (AEB) offset register is labeled X1 and the
Port A Almost Empty flag (AEA) offset register is labeled X2.
The Port A Almost Full flag (AFA) offset register is labeled Y1
and the Port B Almost Full flag (AFB) offset register is labeled
Y2. The index of each register name corresponds with preset
values during the reset of a FIFO, programmed in parallel us-
ing the FIFO’s Port A data inputs, or programmed in serial
using the Serial Data (SD) input (see Table 1).

To load a FIFO’s AlImost Empty flag and Almost Full flag offset
registers with one of the three preset values listed in Table 1,
the Serial Program Mode (SPM) and at least one of the flag-
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select inputs must be HIGH during the LOW-to-HIGH transition
of its Master Reset input (MRS1 and MRS2). For example, to
load the preset value of 64 into X1 and Y1, SPM, FSO and FS1
must be HIGH when FIFO1 reset (MRS1) returns HIGH. Flag-
offset registers associated with FIFO2 are loaded with one of
the preset values in the same way with Master Reset (MRS2).
When using one of the preset values for the flag offsets, the
FIFOs can be reset simultaneously or at different times.

To program the X1, X2, Y1, and Y2 registers from Port A, per-
form a Master Reset on both FIFOs simultaneously with SPM
HIGH and FS0 and FS1 LOW during the LOW-to-HIGH tran-
sition of MRS1 and MRS2. After this reset is complete, the first
four writes to FIFO1 do not store data in RAM but load the
offset registers in the order Y1, X1, Y2, X2. The Port A data
inputs used by the offset registers are (Ag_7), (Ao_g), (Ag_g),
(Ag_11), or (Ag_13), for the CY7C436X4, respectively. The high-
est numbered input is used as the most significant bit of the
binary number in each case. Valid programming values for the
registers range from 1 to 252 for the CY7C43624; 1 to 508 for
the CY7C43634; 1 to 1012 for the CY7C43644; 1 to 4092 for
the CY7C43664; 1 to 16380 for the CY7C43684. After all the
offset registers are programmed from Port A, the Port B Full/
Input Ready (FFB/IRB) is set HIGH and both FIFOs begin nor-
mal operation.

To program the X1, X2, Y1, and Y2 registers serially, initiate a
Master Reset with SPM LOW, FS0/SD LOW, and FS1/SEN
HIGH during the LOW-to-HIGH transition of MRS1 and MRS2.
After this reset is complete, the X and Y register values are
loaded bit-wise through the FS0/SD input on each LOW-to-
HIGH transition of CLKA that the FS1/SEN input is LOW. Thir-
ty, thirty-six, forty, forty-eight, or fifty-six bit writes are needed
to complete the programming for the CY7C436X4, respective-
ly. The four registers are written in the order Y1, X1, Y2, and,
finally, X2. The first-bit write stores the most significant bit of
the Y1 register and the last-bit write stores the least significant
bit of the X2 register. Each register value can be programmed
from 1 to 252 (CY7C43624), 1 to 508 (CY7C43634), 1 to 1020
(CY7C43644), 1 to 4092 (CY7C43664), or 1 to 16380
(CY7C43684).

When the option to program the offset registers serially is cho-
sen, the Port A Full/Input Ready (FFA/IRA) flag remains LOW
until all register bits are written. FFA/IRA is set HIGH by the
LOW-to-HIGH transition of CLKA after the last bit is loaded to
allow normal FIFO1 operation. The Port B Full/Input ready
(FFB/IRB) flag also remains LOW throughout the serial pro-
gramming process, until all register bits are written. FFB/IRB
is set HIGH by the LOW-to-HIGH transition of CLKB after the
last bit is loaded to allow normal FIFO2 operation.

SPM, FSO0/SD, and FS1/SEN function the same way in both
CY Standard and FWFT modes.

FIFO Write/Read Operation

The state of the Port A data (Ag_3s) lines is controlled by Port
A Chip Select (CSA) and Port A Write/Read Select (W/RA).
The Ag_35 lines are in the high-impedance state when either
CSA or W/RA is HIGH. The Ag_35 lines are active outputs
when both CSA and W/RA are LOW.

Data is loaded into FIFO1 from the Ag_3s inputs on a LOW-to-
HIGH transition of CLKA when CSA is LOW, W/RA is HIGH,
ENAis HIGH, MBA is LOW, and FFA/IRA is HIGH. Data is read
from FIFO2 to the Ag_35 outputs by a LOW-to-HIGH transition
of CLKAwhen CSAis LOW, W/RA is LOW, ENA is HIGH, MBA
is LOW, and EFA/ORA is HIGH (see Table 2). FIFO reads and
writes on Port A are independent of any concurrent Port B
operation.
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The Port B control signals are identical to those of Port A with
the exception that the 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 (Bg_35) lines is controlled by the Port B Chip
Select (CSB) and Port B Write/Read select (W/RB). The Bg_. 35
lines are in the high-impedance state when either CSB is
HIGH or W/RB is LOW. The Bg_35 lines are active outputs
when CSB is LOW and W/RB is HIGH.

Data is loaded into FIFO2 from the By 35 inputs on a LOW-to-
HIGH transition of CLKB when CSB is LOW, W/RB is LOW,
ENB is HIGH, MBB is LOW, and FFB/IRB is HIGH. Data is read
from FIFO1 to the By 35 outputs by a LOW-to-HIGH transition
of CLKB when CSB is LOW, W/RB is HIGH, ENB is HIGH,
MBB is LOW, and EFB/ORB is HIGH (see Table 3). FIFO reads
and writes on Port B are independent of any concurrent Port
A operation.

The set-up and hold time constraints to the port clocks for the
port Chip Selects and Write/Read selects are only for enabling
write and read operations and are not related to high-
impedance control of the data outputs. If a port enable is LOW
during a clock cycle, the port's Chip Select and Write/Read
select may change states during the set-up and hold time win-
dow of the cycle.

When operating the FIFO in FWFT Mode and the Output
Ready flag is LOW, the next word written is automatically sent
to the FIFO's output register by the LOW-to-HIGH transition of
the port clock that sets the Output Ready flag HIGH, data re-
siding in the FIFO's memory array is clocked to the output reg-
ister only when a read is selected using the port’s Chip Select,
Write/Read select, Enable, and Mailbox select.

When operating the FIFO in CY Standard mode, regardless of
whether the Empty Flag is LOW or HIGH, data residing in the
FIFO's memory array is clocked to the output register only
when a read is selected using the port's Chip Select, Write/
Read select, Enable, and Mailbox select.

Synchronized FIFO Flags

Each FIFO is synchronized to its port clock through at least
two flip-flop stages. This is done to improve flag-signal reliabil-
ity by reducing the probability of the 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 synchronized to
CLKB. Table 4 and Table 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. In the FWFT Mode, the Output
Ready (ORA, ORB) function is selected. When the Output
Ready flag is HIGH, new data is present in the FIFO output
register. When the Output ready flag is LOW, the previous data
word is present in the FIFO output register and attempted
FIFO reads are ignored.

In the CY Standard mode, the Empty Flag (EFA, EFB) function
is selected. When the Empty Flag is HIGH, data is available in
the FIFO's RAM memory for reading to the output register.
When Empty Flag is LOW, the previous data word is present
in the FIFO output register and attempted FIFO reads are ig-
nored.

The Empty/Output Ready flag of a FIFO is synchronized to the
port clock that reads data from its array. For both the FWFT
and CY Standard modes, the FIFO read pointer is increment-
ed each time a new word is clocked to its output register. The
state machine that controls an Output Ready flag monitors a
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write pointer and read pointer comparator that indicates when
the FIFO SRAM status is empty, empty+1, or empty+2.

In FWFT mode, from the time a word is written to a FIFO, it can
be shifted to the FIFO output register in a minimum of three
cycles of the Output Ready flag synchronizing clock. There-
fore, an Output Ready flag is LOW if a word in memory is the
next data to be sent to the FIFO output register and three cy-
cles 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, si-
multaneously forcing the Output Ready flag HIGH and shifting
the word to the FIFO output register.

In the CY Standard mode, from the time a word is written to a
FIFO, the Empty Flag will indicate the presence of data avail-
able for reading in a minimum of two cycles of the Empty flag
synchronizing clock. Therefore, an Empty flag is LOW if a word
in memory is the next data to be sent to the FIFO output reg-
ister and two cycles have not elapsed since the time the word
was written. The Empty Flag of the FIFO remains LOW until
the second LOW-to-HIGH transition of the synchronizing clock
occurs, forcing the Empty flag HIGH; only then can data be
read.

A LOW-to-HIGH transition on an Empty/Output Ready flag
synchronizing clock begins the first synchronization cycle of a
write if the clock transition occurs at time tgkgpyq Or greater
after the write. Otherwise, the subsequent clock cycle can be
the first synchronization cycle.

Full/Input Ready Flags (FFA/IRA, FFB/IRB)

This is a dual-purpose flag. In FWFT mode, the Input Ready
(IRA and IRB) function is selected. In CY Standard mode, the
Full Flag (FFA and FFB) function is selected. For both timing
modes, when the Full/lnput Ready flag is HIGH, a memory
location is free in the SRAM to receive new data. No memory
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 data to its array. For both FWFT and CY Stan-
dard modes, each time a word is written to a FIFO, its write
pointer is incremented. The state machine that controls a Full/
Input Ready flag monitors a write pointer and read pointer
comparator that indicates when the FIFO SRAM status is full,
full-1, or full-2. From the time a word is read from a FIFO, its
previous memory location is ready to be written to in a mini-
mum of two cycles of the Full/Input Ready flag synchronizing
clock. Therefore, an Full/Input Ready flag is LOW if less 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 on the Full/Input
Ready flag synchronizing clock after the read sets the Full/
Input Ready flag HIGH.

A LOW-to-HIGH transition on a Full/Input Ready flag synchro-
nizing clock begins the first synchronization cycle of a read if
the clock transition occurs at time tgxgwy Or greater after the
read. Otherwise, the subsequent clock cycle can be the first
synchronization cycle.

Almost Empty Flags (AEA, AEB)

The Almost Empty flag of a FIFO is synchronized to the port
clock that reads data from its array. The state machine that
controls an Almost Empty flag monitors a write pointer and
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read pointer comparator that indicates when the FIFO SRAM
status is almost empty, almost empty+1, or almost empty+2.
The Almost Empty state is defined by the contents of register
X1 for AEB and register X2 for AEA. These registers are load-
ed with preset values during a FIFO reset, programmed from
Port A, or programmed serially (see Almost Empty flag and
Almost Full flag offset programming above). An Almost Empty
flag is LOW when its FIFO contains X or less words and is
HIGH when its FIFO contains (X+1) or more words. A data
word present in the FIFO output register has been read from
memory.

Two LOW-to-HIGH transitions of the Almost Empty flag syn-
chronizing clock are required after a FIFO write for its Almost
Empty flag to reflect the new level of fill. Therefore, the Almost
Full flag of a FIFO containing (X+1) or more words remains
LOW if two cycles of its synchronizing clock have not elapsed
since the write that filled the memory to the (X+1) level. An
Almost Empty flag is set HIGH by the second LOW-to-HIGH
transition of its synchronizing clock after the FIFO write that
fills memory to the (X+1) level. A LOW-to-HIGH transition of an
Almost Empty flag synchronizing clock begins the first syn-
chronization cycle if it occurs at time tgxgwo Or greater after
the write that fills the FIFO to (X+1) words. Otherwise, the sub-
sequent synchronizing clock cycle may be the first synchroni-
zation cycle.

Almost Full Flags (AFA, AFB)

The Almost Full flag of a FIFO is synchronized to the port clock
that writes data to its array. The state machine that controls an
Almost Full flag monitors a write pointer and read pointer com-
parator that indicates when the FIFO SRAM status is almost
full, almost ful-1, or almost full-2. The Almost Full state is
defined by the contents of register Y1 for AFA and register Y2
for AFB. These registers are loaded with preset values during
a FIFO reset, programmed from Port A, or programmed seri-
ally (see Almost Empty flag and Almost Full flag offset pro-
gramming above). An Almost Full flag is LOW when the num-
ber of words in its FIFO is greater than or equal to (256-Y),
(512-Y), (1024-Y), (4096-Y), or (16384-Y) for the
CY7C436X4 respectively. An Almost Full flag is HIGH when
the number of words in its FIFO is less than or equal to
[256—(Y+1)], [512—(Y+1)], [1024—(Y+1)], [4096—(Y+1)], or
[16384—(Y+1)], for the CY7C436X4 respectively. Note that a
data word present in the FIFO output register has been read
from memory.

Two LOW-to-HIGH transitions of the Almost Full flag synchro-
nizing clock are required after a FIFO read for its Almost Full
flag to reflect the new level of fill. Therefore, the Almost Full
flag of a FIFO containing [256/512/1024/4096/16384—(Y+1)]
or less words remains LOW if two cycles of its synchronizing
clock have not elapsed since the read that reduced the number
of words in memory to [256/512/1024/4096/16384—(Y+1)]. An
Almost Full flag is set HIGH by the second LOW-to-HIGH tran-
sition of its synchronizing clock after the FIFO read that reduc-
es the number of words in memory to [256/512/1024/4096/
16384—(Y+1)]. A LOW-to-HIGH transition of an Almost Full
flag synchronizing clock begins the first synchronization cycle
if it occurs at time tgkgwo Or greater after the read that reduces
the number of words in memory to [256/512/1024/4096/
16384—(Y+1)]. Otherwise, the subsequent synchronizing clock
cycle may be the first synchronization cycle.
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Mailbox Registers

Each FIFO has a 36-bit bypass register to pass command and
control information between Port A and Port B without putting
it in queue. The Mailbox Select (MBA, MBB) inputs choose
between a mail register and a FIFO for a port data transfer
operation. The usable width of both the Maill and Mail2 regis-
ters matches the selected bus size for Port B.

A LOW-to-HIGH transition on CLKA writes Agy_35 data to the
Maill Register when a Port A write is selected by CSA, W/RA,
and ENA with MBA HIGH. If the selected Port A bus size is
also 36 bits, then the usable width of the Maill Register em-
ploys data lines Ag_ss. If the selected Port A bus size is 18 bits,
then the usable width of the Maill Register employs data lines
Ag_17- (In this case, A1g 35 are “don’t care” inputs.) If the se-
lected Port A bus size is 9 bits, then the usable width of the
Maill Register employs data lines Ag_g. (Inthis case, Ag_z5 are
“don’t care” inputs.)

A LOW-to-HIGH transition on CLKB writes Bg_zg data to the
Mail2 Register when a Port B write is selected by CSB, W/RB,
and ENB with MBB HIGH. If the selected Port B bus size is
also 36 bits, then the usable width of the Mail2 Register em-
ploys data lines By_gs. If the selected Port B bus size is 18 bits,
then the usable width of the Mail2 Register employs data lines
Bg_17- (In this case, B1g_35 are “don’t care” inputs.) If the se-
lected Port B bus size is 9 bits, then the usable width of the
Mail2 Register employs data lines Bg_g. (In this case, Bg_zg are
“don’t care” inputs.)

Writing data to a mail register sets its corresponding flag
(MBF1 or MBF2) LOW. Attempted writes to a mail register are
ignored while the mail flag is LOW.

When data outputs of a port are active, the data on the bus
comes from the FIFO output register when the port Mailbox
Select input is LOW and from the mail register when the port
Mailbox Select input is HIGH.

The Maill Register Flag (MBF1) is set HIGH by a LOW-to-
HIGH transition on CLKB when a Port B read is selected by
CSB, W/RB, and ENB with MBB HIGH. For a 36-bit bus size,
36 bits of mailbox data are placed on Bg_zs. For an 18-bit bus
size, 18 bits of mailbox data are placed on By_;7. (In this case,
B1g_35 are indeterminate.) For a 9-bit bus size, 9 bits of mail-
box data are placed on Bg_g. (In this case, Bg_zg are indeter-
minate.)

The Mail2 register Flag (MBF2) is set HIGH by a LOW-to-HIGH
transition on CLKA when a Port A read is selected by CSA, W/
RA, and ENA with MBA HIGH.

For a 36-bit bus size, 36 bits of mailbox data are placed on
Ag_35. For an 18-bit bus size, 18 bits of mailbox data are placed
on Ag_17. (In this case, A1g_35 are indeterminate.) For a 9-bit
bus size, 9 bits of mailbox data are placed on Ag_g. (In this
case, Ag_zg are indeterminate.)

The data in a mail register remains intact after it is read and
changes only when new data is written to the register. The
Endian Select feature has no effect on the mailbox data.

Bus Sizing

The Port B bus can be configured in a 36-bit long-word, 18-bit
word, or 9-bit byte format for data read from FIFO1 or written
to FIFO2. The levels applied to the Port B Bus Size Select
(SIZE) and the Bus Match Select (BM) determine the Port B
bus size. These levels should be static throughout FIFO oper-
ation. Both bus size selections are implemented at the com-
pletion of Master Reset, by the time the Full/Input Ready flag
is set HIGH.
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Two different methods for sequencing data transfer are avail-
able for Port B when the bus size selection is either byte-or
word-size. They are referred to as Big Endian (most significant
byte first) and Little Endian (least significant byte first). The
level applied to the Big Endian Select (BE) input during the
LOW-to-HIGH transition of MRS1 and MRS2 selects the endi-
an method that will be active during FIFO operation. BE is a
don't care input when the bus size selected for Port B is long
word. The endian method is implemented at the completion of
Master Reset, by the time the Full/Input ready flag is set HIGH.

Only 36-bit long-word data is written to or read from the two
FIFO memories on the CY7C436X4. Bus-matching operations
are done after data is read from the FIFO1 RAM and before
data is written to the FIFO2 RAM. These bus-matching oper-
ations are not available when transferring data via mailbox reg-
isters. Furthermore, both the word- and byte-size bus selec-
tions limit the width of the data bus that can be used for mail
register operations. In this case, only those byte lanes belong-
ing to the selected word- or byte-size bus can carry mailbox
data. The remaining data outputs will be indeterminate. The
remaining data inputs will be “don’t care” inputs. For example,
when a word-size bus is selected, then mailbox data can be
transmitted only between Ag_;7 and Bg_;7. When a byte-size
bus is selected, then mailbox data can be transmitted only be-
tween Ag_g and Bg_g.

Bus-Matching FIFO1 Reads

Data is read from the FIFO1 RAM in 36-bit long-word incre-
ments. If a long-word bus size is implemented, the entire long-
word immediately shifts to the FIFO1 output register. If byte or
word size is implemented on Port B, only the first one or two
bytes appear on the selected portion of the FIFO1 output reg-
ister, with the rest of the long-word stored in auxiliary registers.
In this case, subsequent FIFO1 reads output the rest of the
long-word to the FIFO1 output register.

When reading data from FIFO1 in the byte or word format, the
unused Bg_3g outputs are indeterminate.

Bus-Matching FIFO2 Writes

Data is written to the FIFO2 RAM in 36-bit long-word incre-
ments. Data written to FIFO2 with a byte or word bus size
stores the initial bytes or words in auxiliary registers. The
CLKB rising edge that writes the fourth byte or the second
word of the long-word to FIFO2 also stores the entire long-
word in FIFO2 RAM.

When reading data from FIFO2 in byte or word format, the
unused Bg_35 outputs are LOW.

Retransmit (RT1, RT2)

The retransmit feature is beneficial when transferring packets
of data. It enables the receipt of data to be acknowledged by
the receiver and retransmitted if necessary.

The retransmit feature is intended for use when a number of
writes equal to or less than the depth of the FIFO have oc-
curred and at least one word has been read since the last reset
cycle. ALOW pulse on RT1, RT2 resets the internal read point-
er to the first physical location of the FIFO. CLKA and CLKB
may be free running but must be disabled during and tgtg after
the retransmit pulse. With every valid read cycle after retrans-
mit, previously accessed data is read and the read pointer is
incremented until it is equal to the write pointer. Flags are gov-
erned by the relative locations of the read and write pointers
and are updated during a retransmit cycle. Data written to the
FIFO after activation of RT1, RT2 are transmitted also. The full
depth of the FIFO can be repeatedly retransmitted.
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Table 1. Flag Programming

SPM | FS1/SEN | FS0/SD | MRS1 | MRS2 X1 and Y1 Registers!®3 X2 and Y2 Registers®4
H H H 1 X 64 X
H H H X 1 X 64
H H L 1 X 16 X
H H L X 1 X 16
H L H 1 X 8 X
H L H X 1 X 8
H L L 1 1 Parallel programming via Port A Parallel programming via Port A
L H L 1 1 Serial programming via SD Serial programming via SD
L H H 1 1 Reserved Reserved
L L H 1 1 Reserved Reserved
L L L 1 1 Reserved Reserved

Table 2. Port A Enable Function

CSA W/RA ENA MBA CLKA Ag_35 Outputs Port Function
H X X X X In high-impedance state None
L H L X X In high-impedance state None
L H H L 1 In high-impedance state FIFO1 write
L H H H 1 In high-impedance state Maill write
L L L L X Active, FIFO2 output register None
L L H L 1 Active, FIFO2 output register FIFO2 read
L L L H X Active, Mail2 register None
L L H H 1 Active, Mail2 register Mail2 read (set MBF2 HIGH)

Table 3. Port B Enable Function

CSB W/RB ENB MBB CLKB Bo_35 Outputs Port Function
H X X X X In high-impedance state None
L L L X X In high-impedance state None
L L H L 1 In high-impedance state FIFO2 write
L L H H 1 In high-impedance state Mail2 write
L H L L X Active, FIFO1 output register None
L H H L 1 Active, FIFO1 output register FIFO1 read
L H L H X Active, Maill register None
L H H H 1 Active, Maill register Maill read (set MBF1 HIGH)

Notes:

53. X1 register holds the offset for AEB; Y1 register holds the offset for AFA.
54. X2 register holds the offset for AEA; Y2 register holds the offset for AFB.
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Table 4. FIFO1 Flag Operation (CY Standard and FWFT modes)

Synchronized to | Synchronized to
Number of Words in FIFO Memory!%5: 5657, 58] CLKA CLKB
CY7C43624 CY7C43634 CY7C43644 CY7C43664 CY7C43684 | EFB/ORB | AE AFA | FFA/IRA
0 0 0 0 0 L L H H
1TO X1 1TO X1 1TO X1 1TO X1 1TO X1 H L H H
(X1+1) to (X1+1) to (X1+1) to (X1+1) to (X1+1) to H H H H
[256—(Y1+1)] | [512—(Y1+1)] | [1024—(Y1+1)] | [4096—(Y1+1)] | [L6384—(Y1+1)
]
(256-Y1) to (512-Y1)to | (1024-Y1)to | (4096-Y1)to | (16384-Y1)to H H L H
255 511 1023 4095 16383
256 512 1024 4096 16384 H H L L
Table 5. FIFO2 Flag Operation (CY Standard and FWFT Modes)
Synchronized to Synchronized to
Number of Words in FIFO Memory!®6: 5759, 60] CLKA CLKB
CY7C43624 | CY7C43634 | CY7C43644 | CY7C43664 | CY7C43684 | EFB/ORB EB FA FFA/IRA
0 0 0 0 L L H H
1TO X2 1TO X2 1TO X2 1TO X2 1TO X2 H L H H
(X2+1) to (X2+1) to (X2+1) to (X2+1) to (X2+1) to H H H H
[256—(Y2+1)] | [512—(Y2+1)] | [1024—(Y2+1 | [4096—(Y2+1 | [16384—(Y2+
)] )] )1]
(256-Y2)to | (512-Y2)to | (1024-Y2)to | (4096-Y2)to | (16384-Y2) H H L H
255 511 1023 4095 to 16383
256 512 1024 4096 16384 H H L L
Table 6. Data Size for Long-Word Writes to FIFO2
Size Model61] Data Written to FIFO2 Data Read From FIFO2
BM SIZE BE B27-35 | Bigoe Bg_17 Bo-s Ag7-35 | A1g26 Ag_17 Ao-s
L X X A B C D A B C D
Table 7. Data Size for Word Writes to FIFO2
Size Model®1] Write No. | Data Written to FIFO2 Data Read From FIFO2
BM SIZE BE Bg_17 Bo-s A27-35 A1g26 Ag_17 Ao-s
H L H 1 A B A B C D
2 C D
H L L 1 C D A B C D
2 A B
Notes:
55. X1isthe 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 FIFO1 reset
or port A programming.
56. When a word loaded to an empty FIFO is shifted to the output register, its previous FIFO memory location is free.
57. 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.
58. The ORB and IRA functions are active during FWFT mode; the EFB and FFA functions are active in CY Standard mode
59. X2 is the Almost Empty offset for FIFO2 used by AEA. Y2 is the Almost Full offset for FIFO2 used by AFB. Both X2 and Y2 are selected during a FIFO2 reset
tA ing.
60. %goorRApa{ggrﬁ?mBn;%gctions are active during FWFT mode; the EFA and FFB functions are active in CY Standard mode.
61. BE is selected at Master Reset; BM and SIZE must be static throughout device operation.
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Table 8. Data Size for Byte Writes to FIFO2
Data Written to
Size Model® Write No. FIFO2 Data Read From FIFO2
BM SIZE BE Bos Az7-35 A1g-26 Ag-17 Ao
H H H 1 A A B C D
2 B
3 C
4 D
H H L 1 D A B C D
2 C
3 B
4 A
Table 9. Data Size for FIFO Long-Word Reads from FIFO1
Size Model®!] Data Written to FIFO1 Data Read From FIFO1
BM SIZE BE Az7-35 | A1g26 Ag-17 Ao-s Bo735 | Bis26 Bg-17 Bo-s
L X X A B C D A B C D
Table 10. Data Size for Word Reads form FIFO1
Data Read From
Size Model®!] Data Written to FIFO1 Read No. FIFO1
BM SIZE BE A27-35 A1g 26 Ag_17 Ao-s Bg_17 Bo-s
H L H A B C D 1 A B
2 C D
H L L A B C D 1 C D
2 A B
Table 11. Data Size for Byte Reads from FIFO1
Data Read From
Size Model®!] Data Written to FIFO1 Read No. FIFO1
BM SIZE BE A27-35 A1-26 Ag_17 Ao-s Bo-s
H H H A B C D 1 A
2 B
3 C
4 D
H H L A B C D 1 D
2 C
3 B
4 A
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Ordering Information
256 x36 x2 Bidirectional Synchronous FIFO w/ Bus Matching

Speed Package Package Operating
(ns) Ordering Code Name Type Range
7 CY7C43624-7AC A128 128-Lead Thin Quad Flat Package Commercial
10 CY7C43624-10AC A128 128-Lead Thin Quad Flat Package Commercial
15 CY7C43624-15AC A128 128-Lead Thin Quad Flat Package Commercial
512 x36 x2 Bidirectional Synchronous FIFO w/ Bus Matching
Speed Package Package Operating
(ns) Ordering Code Name Type Range
7 CY7C43634-7AC A128 128-Lead Thin Quad Flat Package Commercial
10 CY7C43634-10AC A128 128-Lead Thin Quad Flat Package Commercial
15 CY7C43634-15AC A128 128-Lead Thin Quad Flat Package Commercial
1K x36 x2 Bidirectional Synchronous FIFO w/ Bus Matching
Speed Package Package Operating
(ns) Ordering Code Name Type Range
7 CY7C43644-7AC A128 128-Lead Thin Quad Flat Package Commercial
10 CY7C43644-10AC A128 128-Lead Thin Quad Flat Package Commercial
15 CY7C43644-15AC A128 128-Lead Thin Quad Flat Package Commercial
4K x36 x2 Bidirectional Synchronous FIFO w/ Bus Matching
Speed Package Package Operating
(ns) Ordering Code Name Type Range
7 CY7C43664—-7AC A128 128-Lead Thin Quad Flat Package Commercial
10 CY7C43664—-10AC A128 128-Lead Thin Quad Flat Package Commercial
15 CY7C43664-15AC A128 128-Lead Thin Quad Flat Package Commercial
16K x36 x2 Bidirectional Synchronous FIFO w/ Bus Matching
Speed Package Package Operating
(ns) Ordering Code Name Type Range
7 CY7C43684—-7AC A128 128-Lead Thin Quad Flat Package Commercial
10 CY7C43684-10AC A128 128-Lead Thin Quad Flat Package Commercial
15 CY7C43684-15AC A128 128-Lead Thin Quad Flat Package Commercial
s CY7C43684—-15Al A120 128-Lead Thin Quad Flat Package Industrial

Shaded area contains advance information.

Document #: 38-00700-C
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Package Diagram

128-Pin Thin Plastic Quad Flatpack (14 x 20 x 1.4 mm) A128
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