CY7C43642

= _ = CY7C43662
— | CYPRE S S CY7C43682
1K/4K/16K x36 x2 Bidirectional

Synchronous FIFO

Features » Fully asynchronous and simultaneous read and write

High-speed, low-power, bidirectional, First-In,
First-Out (FIFO) memories

1Kx36x2 (CY7C43642)

4Kx36x2 (CY7C43662)

16Kx36x2 (CY7C43682)

0.35-micron CMOS for optimum speed/power

High speed 133-MHz operation (7.5-ns read/write cycle
times)

operation permitted
Mailbox bypass register for each FIFO

Parallel Programmable Almost Full and Almost Empty
flags

Retransmit function

Standard or FWFT mode user selectable
120-pin TQFP packaging

Easily expandable in width and depth

e Low power
— lCC: 100 mA
— lSB= 10 mA
Logic Block Diagram
y ——
» MBF1
CLKA ——Pp
Maill <
CSA > a| Register
Port A P
WIRA »| control
Logic P <4—— cikB
ENA ——P 1K/4K/16K _ CLKI
- g x36 = & % PortB [&—— CsB
MBA ——p] B 20 Dual Ported —p3 2 T Control [¢—— WRB
» j=2) = .
» g&) Memory 8 & Logic |[€—— ENB
RT2——p = < <+—— wmBB
4 A <4—— RT1
RSTL ——pf mE
,\F/:Z-loll Write Read
Relset Pointer Pointer
Logic ¢ ¢
ﬁ"ﬂ < Status » EFB/ORB
arn < Flag Logic » AEB
FSO y| Programmable Timing W———Pp Bogs
ES1 »| Flag Offset Mode < FWFT/STAN
Registers
Ao-35 < | *
EFA/ORA < Status » FFB/RB
2En € Flag Logic > 5
R Write Read <
Pointer Pointer FIFO2|€¢—— RsT2
* * Mail2
P Reset
& 256/512/1K g | Logic
20 |¢ 4K/16K x36 58
58 Dual Ported &g
¢ o Memory =
_<] o
Mail2
Register
— ol
MBF2 I
Cypress Semiconductor Corporation « 3901 North First Street + SanJose <« CA 95134 « 408-943-2600

Document #: 38-06019 Rev. **

Revised April 6, 2001




CY7C43642
CY7C43662
CY7C43682

gy0/g43

a4v
83v
8 o
LELCTAY m—
98N —]
¢iSH —
Ts4
ano
0s4
Lisy
vean
[ELI]
vav
vav
O0p
vdoNv43
vl
vso
VM
VN3
W10 [
aNS ]

| —
R EE
| —
| —

TQFP
Top View

OO0000n0nnannm

Pin Configuration

/ NS N
16 09
26 65
6 85
6 15
6 o5
% 5
6 S
%6 £5
66 z5
00T 18
101 05
201 o NN 6v
€0T <t O 14
0T % % % Iy
SOT <t < <t 614
90T O O 0O Sy
10T N~ N~ I~ 44
801 > > > v
60T O 0O 0O [24
o1t w
11T or
21T 6e
1T 8e
vIT Le
STT %€
91T g€
ITT ve
81T €e
61T e
0zt Te

W YT NN 4N QR
LS S S S s W T ] NI
AAAAVAAWAA

M ITTTTITTOTIOTT

A ] 15

FWFT/STAN —] 16

A ] 17
Vee ] 18
Az ] 19
A —] 20
A ] 21
Aig ] 22
GND ] 23
Ar [ 24
Ae ] 25
Ais —] 26
A ] 27
A3 ] 28

RT2 1 29

A ] 30

U HHm
- oﬁm
1 °a
1 °a
1 ‘a
/M Oo>
1%
= ano
1 g
i
|
1%
'
18
[ ano
1%
v
v
[1°°A
[ty
v
15y
[ ano
1%
v
[ 8v
1 6y
1oty
1Ty
[ ano

Page 2 of 32

Document #: 38-06019 Rev. **



iy
v

CY7C43642
CY7C43662

CY7C43682

My

¥ CYPRESS

Functional Description

The CY7C436X2 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 1K/4K/16K x
36 dual-port SRAM FIFOs on board each chip buffer data in
opposite directions.

The CY7C436X2 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.

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.

Master Reset initializes the read and write pointers to the first
location of the memory array, and selects parallel flag pro-
gramming, or one of the three possible default flag offset set-
tings, 8, 16, or 64. Each FIFO has its own independent Master
Reset pin, RST1 and RST2.

The CY7C436X2 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
word (36-bit wide) written to an empty FIFO appears automat-
ically on the outputs, no read operation required (nevertheless,
accessing subsequent words does necessitate a formal read
request). The state of the FWFT/STAN pin during FIFO
operation determines the mode in use.

Selection Guide

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 readlng 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.”l?]

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. Three default offset settings are also pro-
vided. 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 FSO and FS1
inputs during Master Reset.

Two or more devices may be used in parallel to create wider
data paths.

The CY7C436X2 are characterized for operation from 0°C to
70°C commercial, and from —40°C to 85°C industrial. Input
ESD protection is greater than 2001V, and latch-up is prevent-
ed by the use of guard rings.

CY7C43642/62/82 CY7C43642/62/82 CY7C43642/62/82
-7 -10 -15

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) 6 8 8
Active Power Supply Commercial 100 100 100
Current (Icc1) (MA) Industrial 100

CY7C43642 CY7C43662 CY7C43682
Density 1K x 36 4K x 36 16K x 36
Package 120 TQFP 120 TQFP 120 TQFP
Notes:

1. When reading from the FIFO under FWFT, ORA/ORB signal should be included in the read logic to ensure proper operation. To read without gating the

boundary flag (e.g., in bursts), use CY standard mode.

2. When FIFO is operated at the almost empty/full boundary, there may be an uncertainty of up to 3 clock cycles for flag assertion and deassertion. Refer to
“Designing with CY7C436xx Synchronous FIFO” application notes for more details on flag uncertainties.
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Pin Definitions

Signal Name Description 1/0 Function

Ag_35 Port A Data I/0 | 36-bit bidirectional data port for side A.

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

Empty Flag of V\f(zJ]rdS in 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 of V\{g]rds in FIFO1is less than or equal to the value in the AlImost Empty B offset register,
X1.
AFA Port A Almost O | Programmable Almost Full flag synchronized to CLKA. It is LOW when the number of
Full Flag empty locations in FIFOL1 is less than or equal to the value in the Almost Full A offset
register, Y1.1

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, Y2.12

Bo_35 Port B Data I/0 | 36-bit bidirectional data port for side B.

FWFT/STAN | Big Endian/ | | During Master Reset. A HIGH on FWFT selects CY Standard mode, a LOW selects

First-Word Fall- First-Word Fall-Through mode. Once the timing mode has been selected, the level on
Through Select FWFT/STAN must be static throughout device operation.

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

CLKB Port B Clock | | 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 I | CSA must be LOW to enable a LOW-to HIGH transition of CLKA to read or write on

Select Port A. The Ag_z5 outputs are in the high-impedance state when CSA is HIGH.
CSB Port B Chip I | CSB must be LOW to enable a LOW-to HIGH transition of CLKB to read or write on
Select Port B. The Bg_z5 outputs are in the high-impedance state when CSB is HIGH.
EFA/ORA Port A Empty/ O | Thisis adual-function pin. In the 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 Ag_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 By_s5 outputs, avail-
able for reading. EFB/ORB is synchronized to the LOW-to-HIGH transition of cLkB.lM

ENA Port A Enable I | ENA must be HIGH to enable a LOW-to-HIGH transition of CLKA to read or write data
on Port A.

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

FFA/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. In the 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.

FFB/IRB PortB Full/lnput | O | Thisis adual-function pin. In the 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.
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Pin Definitions (continued)

Signal Name Description I/0 Function
FS1 Flag Offset I | The LOW-to-HIGH transition of a FIFO’s reset input latches the values of FSO and FS1.
Select 1 If either FSO or FS1 is HIGH when a reset input goes HIGH, one of the three preset
FSO Flag Offset | values (8, 16, or 64) is selected as the offset for the FIFO’s Almost Full and Almost
Selgct 0 Empty flags. If both FIFOs are reset simultaneously and both FS0O and FS1 are LOW
when RST1 and RST2 go HIGH, the first four writes to FIFO1 Almost Empty offsets for
both FIFOs.
MBA Port A Mailbox I | AHIGH level on MBA chooses a mailbox register for a Port A read or write operation.
Select When a read operation is performed on Port A, a HIGH level on MBA selects data from
the Mail2 register for output and a LOW level selects FIFO2 output register data for
output. When a write operation is performed on Port A, a HIGH level on MBA will write
the data into Maill register while a LOW level will write the data into FIFO1.
MBB Port B Mailbox I | AHIGH level on MBB chooses a mailbox register for a Port B read or write operation.
Select When a read operation is performed on Port B, a HIGH level on MBB selects data from
the Maill register for output and a LOW level selects FIFO1 output register data for
output. When a write operation is performed on Port B, a HIGH level on MBB will write
the data into Mail2 register while a LOW level will write the data into FIFO2.
MBF1 Maill Register O | MBF1 is 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.
RT1 Retransmit I | ALOW strobe on this pin will retransmit the data on FIFO1. This is achieved by bringing
FIFO1 the read pointer back to location zero. The user will still need to perform read operations
to retransmit the data. Retransmit function applies to CY standard mode only.
RT2 Retransmit I | ALOW strobe on this pin will retransmit data on FIFO2. This is achieved by bringing
FIFO2 the read pointer back to location zero. The user will still need to perform read operations
to retransmit the data. Retransmit function applies to CY standard mode only.
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 Select LOW-to-HIGH transition of CLKA. The Ag_z5 outputs are in the HIGH impedance state
when W/RA is HIGH.
W/RB Port B Write/ I | ALOW selects a write operation and a HIGH selects a read operation on Port B for a
Read Select LOW-to-HIGH transition of CLKB. The Bg_z5 outputs are in the HIGH impedance state
when W/RB is LOW.
RST1 FIFO1 Master I | ALOW 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 RST1 selects
the programming method (serial or parallel) and one of three programmable flag default
offsets. It also configures Port A for bus size and endian arrangement. Four LOW-to-
HIGH transitions of CLKA and four LOW-to-HIGH transitions of CLKB must occur while
RST1 is LOW.
RST2 FIFO2 Master I | ALOW on this pin initializes the FIFO2 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 RST2 selects
the programming method (serial or parallel) and one of three programmable flag default
offsets. 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
RST2 is LOW.
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Maximum Ratingsfl Static Discharge VOItage ............coceeeeeveeveeveeeeennen. >2001V

(per MIL-STD-883, Method 3015)
(Above which the useful life may be impaired. For user guide- LatCh-UP CUMENL......c.evveveeeeeeeceeteee e >200mA
lines, not tested.)
Storage TeMPEerature .......ccccccceeeeeeeeeeeeniiiiinnnnd 65°C to +150°C
Ambient Temperature with Operating Range
Power Applied........coooveieiiiiieie e 55°C to +125°C Ambient
Supply Voltage to Ground Potential ................. 8.5V to +7.0V Range Temperature VCC[5]
DC Voltage Apal]ied to Outputs Commercial 0°Cto +70°C 5.0V = 0.5V
in High Z State!™ ... Q:5V to Vc+0.5V Industrial —40°C 10 +85°C 50V % 05V
DC Input Voltage!™.............ccocooovvrrvierinnnen. 05V to Ve+0.5V
Output Current into Outputs (LOW) ......cccovvvvveeeeenn. 20 mA
Electrical Characteristics Over the Operating Range
CY7C43642/62/82
Parameter Description Test Conditions Min. Max. Unit
Vou Output HIGH Voltage Ve =4.5Y, 2.4 \%
loq=-4.0 A
VoL Output LOW Voltage Vee =45V, 0.5 \
lo. =8.0mA
Viy Input HIGH Voltage 2.0 Vee \
Vi Input LOW Voltage -0.5 0.8 \Y,
lix Input Leakage Current Ve = Max. -10 +10 HA
lozL Output OFF, High Z OE >V, -10 +10 A
ozH Current Vgs < Vo< Vce
ICCl[G] Active Power Supply Com’l 100 mA
Current Ind 100 mA
Isgl’] Average Standby Com'l 10 mA
Current Ind 10 mA
Capacitancel®
Parameter Description Test Conditions Max. Unit
Ci Input Capacitance Tp=25°C,f=1MHz, 4 pF
Cout Output Capacitance Vec =3.3V 8 pF
Notes:

3. Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is notimplied. Exposure to absolute-
maximum-rated conditions for extended periods may affect device reliability.

are unloaded.

© N o Uk

Document #: 38-06019 Rev. **

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.
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 3.0V — " 90% 0
C_=30 pF I $ R2=680Q GND 10% 10%
<3 <3
INCLUDING j— s> b > ns
JIGAND ~
SCOPE
AC Test Loads and Waveforms (-7)
Vecl2 ALL INPUT PULSES
3.0v -
50Q —g 90% 90% .
GND 10% 10%
<3NnsS > |<— > < 3ns
Switching Characteristics Over the Operating Range
CY7C43642/ CY7C43642/ | CY7C43642/
62/82 62/82 62/82
-7 -10 -15
Parameter Description Min. Max. Min. | Max. | Min. | Max. | Unit
fs Clock Frequency, CLKA or CLKB 133 100 67 MHz
telk Clock Cycle Time, CLKA or CLKB 7.5 10 15 ns
teLkH Pulse Duration, CLKA or CLKB HIGH 35 4 ns
teLke Pulse Duration, CLKA or CLKB LOW 35 4 ns
tps Set-Up Time, Ag_zs before CLKA1t and By_35 before 3 ns
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, RST1, RST2, RT1 or RT2 LOW before 25 4 5 ns
CLKA? or CLKB1 19!
tess Set-Up Time, FSO and FS1 before RST1 and RST2 6 7 7.5 ns
HIGH
tsps Set-Up Time, FSO before CLKA? 3 4 5 ns
tsens Set-Up Time, FS1 before CLKA?® 3 4 5 ns
trws Set-Up Time, FWFT before CLKA1? 0 0 0 ns
toH Hold Time, Ag_35 after CLKAt and Bg_z5 after 0 0 0 ns
CLKB1
tenn Hold Time, CSA, W/RA, ENA, and MBA after 0 0 0 ns
CLKA1; CSB, W/RB, ENB, and MBB after CLKB1
tRsTH Hold Time, RST1, RST2, RT1 or RT2 LOW after 1 2 4 ns
CLKA? or CLKB1 19!

Note:

9.
cycle.

o

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
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Switching Characteristics Over the Operating Range (continued)

CY7C43642/ CY7C43642/ | CY7C43642/
62/82 62/82 62/82
-7 -10 -15
Parameter Description Min. Max. Min. | Max. | Min. | Max. | Unit

tesH Hold Time, FSO and FS1 after RST1 and RST2 1 1 2 ns
HIGH

tspH Hold Time, FSO after CLKA1® 0 0 ns

tSENH Hold Time, FS1 after CLKA? 0 0 ns

tspH Hold Time, FS1 HIGH after RST1 and RST2 HIGH 0 1 ns

tskew ™ Skew Time between CLKA1 and CLKB1 for EFA/ 5 5 7.5 ns
ORA, EFB/ORB, FFA/IRA, and FFB/IRB

tskewz!) | Skew Time between CLKA1 and CLKB* for AEA, 7 8 12 ns
AEB, AFA, AFB

ta Access Time, CLKA1® to Ag_ss and CLKB1 to 1 6 1 8 3 10 ns
Bo-35

twrE Propagation Delay Time, CLKAt 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
CLKB1t to EFB/ORB

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

tpaAE Propagation Delay Time, CLKA1t to AFA and CLKB1 1 6 1 8 1 8 ns
to AFB

tpmE Propagation Delay Time, CLKAt to MBF1 LOW or 0 6 0 8 0 12 ns
MBF2 HIGH and CLKB1t to MBF2 LOW or MBF1
HIGH

tPMR Propagation Delay Time, CLKA! to Bo_ss'% and 1 7 2 11 3 12 ns
CLKB1 to Ag_gs™

tvpv Propagation Delay Time, MBA to Ag_3s valid and 1 6 2 9 3 11 ns
MBB to Bo_35 valid

tRsF Propagation Delay Time, RST1 LOW to AEB LOW, 1 6 1 10 1 15 ns
AFA HIGH, FFA/IRA Low, EFB/ORB LOW, and
MBF1 HIGH and RST2 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_gs Active 1 6 2 8 2 10 ns
and CSB LOW and W/RB HIGH to By_z5 Active

tois Disable Time, CSA or W/RA HIGH to Ay_3s at High 1 5 1 6 1 8 ns
Impedance and CSB HIGH or W/RB LOW to By_35
at High Impedance

tRTR Retransmit Recovery Time 90 90 90 ns

Notes:

10. Writing data to the Maill register when the By_35 outputs are active and MBB is HIGH.
11. Writing data to the Mail2 register when the Ag_3s outputs are active and MBA is HIGH.
12. Requirement to count the clock edge as one of at least four needed to reset a FIFO.

Document #: 38-06019 Rev. ** Page 8 of 32
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Switching Waveforms

FIFO1 Reset Loading X1 and Y1 with a Preset Value of Eight (1]

CLKA

CLKB

t tRsTH
RSTS

RST1 _\( P /

|

trss tesH

trws

>

GSEANNN NN

twee

P50t XN

CAN\NNNN

trsF

77

»| [RSF

el 7777

Note:
13. Reset is performed in the same manner for FIFO2 to load X2 and Y2 with a preset value.

Document #: 38-06019 Rev. **
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Switching Waveforms (continued)
Programming of the AlImost-Full Flag and Almost-Empty Flag Offset Values after Reset
(CY Standard and FWFT Modes)
CLIA /_\_/_\_71—\_7/_\_7[—\_/_\_7%
RST1, RST2

trss | IFSH

i
FFA/IRA fwrr jé
tens | tenn torewi2®

. I ==

LSS

|| |
\/

FFB/IRB

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

B toik _

; tcLkH - oLkl :

CLKA (—31\_7
7 I N N

FFA/IRA

HIGH
tens | tenH

N -
CSA *

tens |-

wrae /S S S %ENS -
S NNNNNANN

teEns e tENH teEns

v TTTTTT T P o RRRXRXY iﬁ”\“\\\ w

Notes:

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

15. tskewa 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 tgygyy;, then FFB/IRB may transition HIGH one cycle later than shown.

16. If W/RA switches from read to write before the assertion of CSA, tgns = tpisttens:

17. Written to FIFOL1.

5

tENH

N

88
w |

il
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Switching Waveforms (continued)

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

) oLk o
CLKB 7; L ;Z_\_ZZ_\_7
FFB/IRB HIGH .
CSB tEN:E T 2@
W/RBH8l \\\\\\\ | t}@\
e NN | ‘77: :
ISP LRSI AN 74
Bo-35

Port B Read Cycle Timing for FIFO1 (CY Standard and FWFT Modes)m

toik

tcLkH

o 7N\ N
/|
EFB/ORB niGh
CSB — —
N\ /|

W/RB[8

LSS D
MBB \

N
LENS | ol <t [ENH (ENS || tenn -—

ENB 7 7 N N tens tENHy_V

LLALLLLA, | RXXXXXY [ NN\ N /
Bo_35 tey | - <> No Operation <>t
(Standard Mode) _>®<Previous Data * w2120] * W2l20] >1—

OR ten - | tMDV A

Bo-3s5 -~ =30
(FWFT Mode) 1 ( w120l w2[20] w3201

Notes:

18. If W/RB switches from read to write before the assertion of CSB, tens = tpisHEeNs:

19. Written to FIFO2.
20. Read from FIFO1.
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Switching Waveforms (continued)

Port A Read Cycle Timing for FIFO2 (CY Standard and FWFT Modes)m

ek

teLkH T
h S Y A N -

EFA/ORA HIGH

CSA N A
aaBANN Y A

MBA A

N
LENS | < ENH (ENS | -] lENH - <
7 N teEns tENH]LZ_77
v 77T RXRRRRY | NS
A ten P . | o Operation <>|th s
0-35 _>®<Previous Data >< w2l21] * w2l21] >1—

(Standard Mode)

en | ot ta
O?A\ - | ‘MDV - tDIS
0-35 |®< wil2il wol21] w321

(FWFT Mode)

Note:
21. Read From FIFO2.
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Switching Waveforms (continued)

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

oLk

terkn |, otk |

CSA LOW

g
2l
;4
I
g

tens | EENH

j(///////////////////////

tens tENH

NN

toH
[—>
1

t 22l toikn toike

SKEW1 ?K:;

N - Tk tREF tREF

EFB/ORB <—jz_q(
FIFO1 Empty

<
@
>

ENA

3

FFA/IRA  m=

>

P

w

o

§§ -
S]
’

(@)
-
)
o8]
A
\4

CSB
LOW
WI/RB HIGH
MBB Low
Ens teNH

=Ne SIS SR INDINDNNDNNNN

tA
Bo-3s Old Data in FIFO1 Output Register ;l{ wi

Note:

22. tskews 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 tgkgw1, then the transition of ORB HIGH and
load of the first word to the output register may occur one CLKB cycle later than shown.
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Switching Waveforms (continued)

EFB Flag Timing and First Data Read Fall Through when FIFOL1 is

ek

Empty (CY Standard Mode) -
cLkh, lok |
AN NS SN\ L\

CSA Low

A_A

W/RA HIGH
tens | TENH

o NN\ T T T T T 7777777777777

tenH

tens

W 777 RSN\

FFAIRA  Tion
tps
JAE
X@@ CXXHXHXHK KKK KK KKK KKK K HKKKKX
_tskewn ;[CLKH‘,;[CLKL

TN AL NN\ A NSNS
J—

toH

REF

EFB/ORB FIFO1 Empty

WI/RB HIGH
2R ANNNNNNNNNNNN

=N [ SIS S S A

w1

Bo-35

XXX XX XXX XXX XXX XXX

Note:
23. tskewsi 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 tgkgw1, then the transition of EFB HIGH may occur one CLKB cycle later than shown.

Page 14 of 32
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Switching Waveforms (continued)

ORA Flag Timing and First Data Word Fall Through when FIFO2 is Empt)Jl]

(FWFT Mode)

[24]

_leikn |, ok |

W/RB Low

MBE t LSS LSS S S
ENB LLLA XN\

FFB/IRB  HIGH

ke N \A A Y N N
EFA/ORA  EIFO2 Empty B j’ \

W/RA LOW

/////////////////%'7 IANN NN NNN

24. tgkew is referenced to the rising CLKB edge that writes the last word or byte of the long word, respectively.

25. tgkew 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 tgkgy1, then the transition of ORA HIGH and
load of the first word to the output register may occur one CLKA cycle later than shown.
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Switching Waveforms (continued)

EFA Flag Timing and First Data Read when FIFO2 is Empty (CY Standard Mode)
- CLK _
<tcu<H=I =tcu<L=

@ LOW
A NASSS S

W/RB
tens
e

tens
ENB f { é 7! SO\
FFB/IRB

tSKEWl 2 tCLKHJ tCLKL
CLKA W%{_\JW
- > IRer tRep
terk y_w

EFA/ORA FIFO2 Empty
CSA Low
W/RA Low
MBA LOW
ens tenn
AR NN

ENA [/ S S S S S

26. tgkews: is the minimum time between a rising CLKB edge and a rising CLKA edge far EFA to transition HIGH in the next CLKA cycle. If the time between the
rising CLKB edge and rising CLKA edge is less than tgkg1, then the transition of EFA HIGH may occur one CLKA cycle later than shown

Note:

Page 16 of 32
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Switching Waveforms (continued)

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

feik

.

cikn, |, teke

WE N AN N NS

A_A

csB Low
WI/RB HIGH
MBB

LOwW

tens tENH

ENB : : :71 \\\\

EFB/ORB HIGH

tA
BO_35 Previous Word in FIFO1 Outgut Regisle; Next Word From FIFO1

27
tskew1 27| Jotkn lorke

KA NN X L LU\
CsA Low

WRA o o L

o SSSSSSSSSssss\ 7777777777
v 7777777777777 \SSSSSNSSKSK Y
e TRRIKIIKKIKKKIK KEXKKKKIKILKK

27. tskews 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 tgxgws, then IRA may transition HIGH one CLKA cycle later than shown.
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Switching Waveforms (continued)

FFA Flag Timing and First Available Write when FIFOL1 is Full (CY Standard Mode)

ek

>

A_A

cLkH, , ltoiki

we LN NN NSNS
CsB Low

W/RB HIGH

MBB LOW

I

EFB/ORB HIGH

FFA/IRA FIFO1 Full T ] tWﬁFFwL\

CSA Low

W/RA HIGH tens | toun

o SSSSSSSSSSSSSSN [ ST 7777777777
w777 777777 77 | NSSSSSNSSSSK X
e IRTRIIII KKK KRR KKKIKKKIKILIK

28. tgkew is the minimum time between a rising CLKB edge and a rising CLKA edge far EFA to transition HIGH in the next CLKA cycle. If the time between the
rising CLKB edge and rising CLKA edge is less than tgxgws, 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)

teik -
CLKH,_, <ICLKL>
N Y 0 NIV NIV NI NIV NIV NI

A_A

CSA LOW
W/RA Low
MBA LOW
ens tENH

EFA/ORA  HIGH

tA

A Previous Word in FIFO2 Outgut Regis:é{ Next Word From FIFO2
0-35 A
toewr® | loikH ) foike
CLKB WW_Z' Z_¥7/_\_f.\_/\_/—
- > ¢ t
toLk WEE | WFE |

FFB/IRB  FIFO2Full
CSB Low
W/RB Low
w SSSSSSSSSSSSNNN 777777777
o 777777777 777777 NSSSSSSSNNSNY
o XXRXRRXIXXXXKIIK KIKIKIXKIILLS

Note:
29. tgkew 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 tgxgws. 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)
- ClK -
JowkH, Lo
CLKA Z_\L//V\va
7

CSA LOW
W/RA LOW
MBA LOW
tens tENH
\—\\\

ENA // 47(

EFA/ORA HIGH
ta

A0—35 Previous Word in FIFO2 Outgut Regisye)( Next Word From FIFO2
<tSKEWl[3(l owkn ) lewke
cke N N S L S
RIS twee | twee
=

FFB/IRB FIFO2 Full

WI/RB Low

e NSNS 777777777777
SN SIS SIS E IS FSEZRNNNNNNSNNNNNN\N
Bo-35 IO XXX XXX CRXX KX XX XXX X

to transition HIGH in the next CLKB cycle. If the time between the
GH may occur one CLKB cycle later than shown.

Note:
30. tgkews IS the minimum time between a rising CLKA edge and a rising CLKB edge for
rising CLKA edge and rising CLKB edge is less than tgxgws, then the transition of F

Page 20 of 32
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Switching Waveforms (continued)

31,32,2
Timing for AEB when FIFO1 is Almost Empty (CY Standard and FWFT Modes)[ ]

CLKA m W
 lENge—stem lENH

N
ENA f f 174 ‘\\\

t [33]

/
CLKB T~/ t / tx
AEB X1 Word in FIFO1 ! (X1+1) Words in FIFO1 JL (X1+1)Words in FIFQ1
tenge—t=={lENH

ENe A7 RN\

- 34, 35,2
Timing for AEA when FIFO2 is Almost Empty (CY Standard and FWFT Modes)[ ]

e WW
ENB  lENg= tEnH

A

/ /77 | XA\

t [36]

CLKA U
t £ N
AEA X2 Word in FIFO2 | (X2+1) Words in FIFO2 %XZH) Words in FIFO2
tEng|- <»| IENH

/777 xxs;

Notes:

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

32. If Port B size is word or byte, AEB is set LOW by the last word or byte read from FIFOL1, respectively.

33. tgkewe 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 tgxgw,, then AEB may transition HIGH one CLKB cycle later than shown.

34. 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.

35. If Port B size is word or byte, tsxgw . is referenced to the rising CLKB edge that writes_the last word or byte of the long word, respectively.

36. tskewsz 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 tgkgy,, then AEA may transition HIGH one CLKA cycle later than shown.
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Switching Waveforms (continued)

Timing for AFA when FIFO1 is Almost Full (CY Standard and FWFT Modes)[35'2'37’ 38
t [39]
CLKA /Ml_\_/_
- lENge—sleni tENH
ENA N
/777 TR\ |
N t -
AFA , tpar
[D—(Y1+1)] Words in FIFO1 (D-Y1)Words in FIFO1
CLKB Mmm
1
ENB s
/7 /77 RN\

Timing for AFB when FIFO2 is Almost Full (CY Standard and FWFT Modes)

[34,2, 38]

t [40]
N NS
t
tenge—sl<EN
ENB ~ 2
A
_ L7 | RN\\N\
AFB : ! tpAF
[D—(Y2+1)] Words in FIFO2 (D-Y2)Words in FIFO2
CLKA Mmm
tenge_w<ElH
ENA g
/77 D\
Notes:

37.

38.
39.

40.

FIFO1 Write (CSA = LOW, WI/RA = HIGH, MBA = LOW), FIFO1 Read (CSB = LOW, WI/RB = HIGH, MBB = LOW). Data in the FIFO1 output register has

been read from the FIFO.
D = Maximum FIFO Depth 1K for the CY7C43642, 4K for the CY7C43662,
tskewz is the minimum time between a rising CLKA edge and a rising CLKB

and 16K for the CY7C43682.
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 tsxgw2, then AFA may transition HIGH one CLKB cycle later than shown.
tskew? 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 tgkgwo, then AFB

Document #: 38-06019 Rev. **

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) (41]

A S N

CSA

tens ; : <» | [ENH

tens

__ —
WRAEL 7 7 77 H#

tens

|<—.-<-r

MBA 7777 777

tens

e FTTTT7 777 |

fbs

<—»les DH

CLKB /i

tens | LlENH

NA

/77 =N\

MBF1
CSB 5(
w/RBl8l é é é é )74
MBB
ENB
Bo-35 =L

v

tpMR

1
-

e
N

FIFO1 Output Registe9

41. Simultaneous writing to and reading from mailbox register is not allowed.
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<DIS 5

W1 (Remains valid in Maill Register after read)
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Switching Waveforms (continued)
Timing for Mail2 Register and MBF2 Flag (CY Standard and FWFT Modes) (41]

CLKB NW

ENS o | oy tENH
CsB £ /
<ENS tenn

wiRBEE N NN\ \\\\
MBB L L % XY

ENs tenn
g

ENB 777777 XY
SV A N () —
WBF2 8 I

CSA
WRALY  SNON SOK .

MBA 7
ens =IENH

ST N\

ENA
<DIS

tEn vpv | temr
1
AO—35 |/FIFOZ Output Reglster)@ W1 (Remains valid in Mail2 Register after read) >—

FIFO1 Retransmit Timing [4243:44.45]

AN

NA&
A

CLKA
CLKB
RT1 N\
\ |
tRTR
ENB |
FroEA PO C SO0 ST 0ee 4
Notes:

42. Retransmit is performed in the same manner for FIFO2.

43. Clocks are free-running in this case. CY standard mode only. Write operation should be prohibited one write clock cycle before the falling edge of RT1, and
during the retransmit operation, i.e. when RT1 is LOW and trtg after the RT1 rising edge.

44. The Empty and Full flags may change state during Retransmit as a result of the offset of the read and write pointers, but flags will be valid at tgrg

45. For the AEA, AEB, AFA, and AFB flags, two clock cycle are necessary after tzrg to update these flags.
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Signal Description

Reset (RST1, RST2)

Each of the two FIFO memories of the CY7C436X2 undergoes
a complete reset by taking its associated Master Reset (RST1,
RST2) input LOW for at least four Port A clock (CLKA) and four
Port B clock (CLKB) LOW-to-HIGH transitions. The Master Re-
set inputs can switch asynchronously to the clocks. A Master
Reset initializes the internal read and write pointers and forces
the Full/Input Ready f_g_(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
Reset must be performed on the FIFO after power-up, before
data is written to its memory.

A LOW-to-HIGH transition on a FIFO reset (RST1, RST2) in-
put latches the values of the Flag select (FSO, FS1) for choos-
ing the Almost Full and Almost Empty offset programming
method (see Almost Empty and Almost Full flag offset pro-
gramming below).

First-Word Fall-Through (FWFT/STAN)

After Master Reset, the FWFT select function is active, permit-
ting a choice between two possible timing modes: CY
Standard Mode or First-Word Fall-Through (FWFT) Mode.
Once the Master Reset (RST1, RST2) input is HIGH, a HIGH
on the FWFT/STAN input during the next LOW-to-HIGH tran-
sition of CLKA (for FIFO1) and CLKB (for FIFO2) will select CY
Standard 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 us-
ing a formal read operation.

Once the Master Reset (RST1, RST2) input is HIGH, a LOW
on the FWFT/STAN input during the next LOW-to-HIGH tran-
sition 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_35 or Bg_zs). (See footnote #1) 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 request necessary. Subse-
guent words must be accessed by performing a formal read
operation.

Following Master Reset, the level applied to the FWFT/STD
input to choose the desired timing mode must remain static
throughout the FIFO operation.

Programming the Almost Empty and Almost Full Flags

Four registers in the CY7C436X2 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

Document #: 38-06019 Rev. **

values during the reset of a FIFO, programmed in parallel us-
ing the FIFQO’s Port A data inputs (see Table 1).

To program the X1, X2, Y1, and Y2 registers from Port A, per-
form a Master Reset on both FIFOs simultaneously with FSO
and FS1 LOW during the LOW-to-HIGH transition of RST1 and
RST2. 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_g), (Ag_11), or (Ag_13), for the CY7C436X2,
respectively. The highest numbered input is used as the most
significant bit of the binary number in each case. Valid pro-
gramming values for the registers range from 0 to 1023 for the
CY7C43642; 0 to 4095 for the CY7C43662; 0 to 16383 for the
CY7C43682. (See footnote #2) After all the offset registers are
programmed from Port A, the Port B Full/lnput Ready (FFB/
IRB) is set HIGH and both FIFOs begin normal operation.

FSO0 and FS1 function the same way in both CY Standard and
FWFT modes.

FIFO Write/Read Operation

The state of the_Port A data (Ap_zs) 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_35 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 CSA is 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.

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_3s) lines is controlled by the Port B Chip
Select (CSB) and Port B Write/Read Select (W/RB).The Bq_35
lines are in the high-impedance state when either CSB is
HIGH or W/RB is LOW. The Bg_zg lines are active outputs
when CSB is LOW and W/RB is HIGH.

Data is loaded into FIFO2 from the Bj_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 FIFOL to the Bg_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-imped-
ance 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 window 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 FIFQO'’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-
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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. (See footnote #1)

Inthe 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 the Empty Flag is LOW, the previous data word is
present in the FIFO output register and attempted FIFO reads
are ignored.

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
write pointer and read pointer comparator that indicates when
the FIFO SRAM status is empty, or empty+1.

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
register 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 tgggywy OF greater
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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/Input 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,
or full-1. From the time a word is read from a FIFO, its previous
memory location is ready to be written to in a minimum of two
cycles of the Full/Input Ready flag synchronizing clock. There-
fore, 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 sec-
ond LOW-to-HIGH transition on the Full/Input Ready flag syn-
chronizing 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 tgkgw OF 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
read pointer comparator that indicates when the FIFO SRAM
status is almost empty, or almost empty+1. The Almost Empty
state is defined_by the contents of register X1 for AEB and
register X2 for AEA. These registers are loaded with preset
values during a FIFO reset, programmed from Port A, or pro-
grammed 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.[?!

Two LOW-to-HIGH transitions of the Almost Empty flag syn-
chronizing clock are required after a FIFO write for its AlImost
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
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Almost Full flag monitors a write pointer and read pointer com-
parator that indicates when the FIFO SRAM status is almost
full, or almost full-1. 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 serially (see Almost
Empty flag and Almost Full flag offset programming above). An
Almost Full flag is LOW when the number of words in its FIFO
is greater than or equal to (1024-Y), (4096-Y), or (16384-Y)
for the CY7C436X2 respectively. An Almost Full flag is HIGH
when the number of words in its FIFO is less than or equal to
[1024—(Y+1)], [4096—(Y+1)], or [16384—(Y+1)], for the
CY7C436X2 respectively. (See footnote #2)

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 [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 [1024/4096/16384—(Y+1)]. An Almost Full
flag is set HIGH by the second LOW-to-HIGH transition of its
synchronizing clock after the FIFO read that reduces the num-
ber of words in memory to [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 tgkgy2
or greater after the read that reduces the number of words in
memory to [1024/4096/16384—(Y+1)]. Otherwise, the subse-
guent synchronizing clock cycle may be the first synchroniza-
tion cycle.

Mailbox Registers

Each FIFO has a 36-hit 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 Ag—_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 hits, then the usable width of the Maill Register
employs data lines Ag_3s. 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, Ag-_35 are don't care inputs.) If the
selected Port A bus size is 9 bits, then the usable width of the
Maill Register employs data lines Ag_g. (In this case, Ag_35 are
don’t care inputs.)

A LOW-to-HIGH transition on CLKB writes Bj_s5 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 hits, then the usable width of the Mail2 Register
employs data lines Bg_3s. If the selected Port B bus size is 18
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bits, then the usable width of the Mail2 Register employs data
lines Bg_17. (In this case, Bg_35 are don't care inputs.) If the
selected Port B bus size is 9 bits, then the usable width of the
Mail2 Register employs data lines Bg_g. (In this case, Bg_z5 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 By_3s. For an 18-bit bus
size, 18 bits of mailbox data are placed on Bg_17. (In this case,
B1g_35 are indeterminate.) For a 9-bit bus size, 9 bits of mail-
box data are placed on By_g. (In this case, By_35 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, A,g_35 are indeterminate.) For a 9-bit
bus size, 9 bits of mailbox data are placed on Ag_g. (In this
case, Ag_z5 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.

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. Retransmit func-
tion applies to CY standard mode only.

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. A LOW pulse on RT1, (RT2) resets the internal read
pointer to the first physical location of the FIFO. CLKA and
CLKB may be free running but ENB (ENA) must be deasserted
during and tgrr after the retransmit pulse. With every valid
read cycle after retransmit, previously accessed data is read
and the read pointer is incremented until it is equal to the write
pointer. Flags are governed 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 RTL, (RT2)
are transmitted also.
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Table 1. Flag Programming[zl

CY7C43642
CY7C43662

CY7C43682

FS1 FSO RST1 RST2 X1 and Y1 Registers!46] X2 and Y2 Registers!7]
H H X 64 X
H H 1 X 64
H L X 16 X
H L 1 X 16
L H X 8 X
L H 1 X 8
L L 1 Programming via Port A Programming via Port A
Table 2. Port A Enable Function
CSA WI/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 Bg_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, FIFOL1 output register None
L H H L 1 Active, FIFO1 output register FIFOL1 read
L H L H X Active, Maill register None
L H H H 1 Active, Maill register Maill read (set MBF1 HIGH)
Notes:

46. X1 register holds the offset for AEB; Y1 register holds the offset for AFA.
47. 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)[?
Number of Words in FIFO Memoryl[48: 49.50. 51] Synchronized to CLKB Synchronized to CLKA
CY7C43642 CY7C43662 CY7C43682 EFB/ORB AEB AFA FFA/IRA
0 0 0 L L H H
1TO X1 1TO X1 1TO X1 H L H H
(X1+1) to [1024— | (X1+1)t0 [4096— | (X1+1)to [16384— H H H H
(Y1+1)] (Y1+1)] (Y1+1)]
(1024-Y1) to 1023 | (4096-Y1)to 4095 | (16384-Y1)to 16383 H H
1024 4096 16384 H H L L
Table 5. FIFO2 Flag Operation (CY Standard and FWFT modes)!
Number of Words in FIFO Memory[49: 50. 51.52] Synchronized to CLKA | Synchronized to CLKB
CY7C43642 CY7C43662 CY7C43682 EFA/ORA AEA AFB FFB/IRB
0 0 0 L L H H
1TO X2 1TO X2 1TO X2 H L H H
(X2+1) t0 [L024— | (X2+1)t0 [4096— | (X2+1)to [16384— H H H H
(Y2+1)] (Y2+1)] (Y2+)1]
(1024-Y2) t0 1023 | (4096-Y2) to 4095 | (16384-Y2)to 16383 H H L H
1024 4096 16384 H H L L

Notes:

48. Xlis the Almost Empty offset for FIFO1 used by AEB. Y1 is the Almost Full offset for FIFO1 used by AFA. Both X1 and Y1 are selected during a FIFO1 reset
or port A programming.

49. When a word loaded to an empty FIFO is shifted to the output register, its previous FIFO memory location is free.

50. 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.

51. The ORA and IRB functions are active during FWFT mode; the EFA and FFB functions are active in CY Standard Mode.

52. 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
or port A programming.
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Ordering Information
1K x36 x2 Bidirectional Synchronous FIFO

Speed Package Package Operating
(ns) Ordering Code Name Type Range
7 CY7C43642-7AC A120 120-Lead Thin Quad Flat Package Commercial
10 CY7C43642-10AC A120 120-Lead Thin Quad Flat Package Commercial
15 CY7C43642-15AC A120 120-Lead Thin Quad Flat Package Commercial
4K x36 x2 Bidirectional Synchronous FIFO
Speed Package Package Operating
(ns) Ordering Code Name Type Range
7 CY7C43662—-7AC A120 120-Lead Thin Quad Flat Package Commercial
10 CY7C43662—-10AC A120 120-Lead Thin Quad Flat Package Commercial
15 CY7C43662-15AC A120 120-Lead Thin Quad Flat Package Commercial
16K x36 x2 Bidirectional Synchronous FIFO
Speed Package Package Operating
(ns) Ordering Code Name Type Range
7 CY7C43682-7AC A120 120-Lead Thin Quad Flat Package Commercial
10 CY7C43682—-10AC A120 120-Lead Thin Quad Flat Package Commercial
15 CY7C43682—-15AC A120 120-Lead Thin Quad Flat Package Commercial
15 CY7C43682—-15Al A120 120-Lead Thin Quad Flat Package Industrial
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Package Diagram

120-Pin Thin Quad Flatpack (14 x 14 x 1.4 mm) A120
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