=_ = CY7C43642AV

PRELIMINARY CY7C43662AV/CY7C43682AV
CYPRESS

3.3V 1K/4K/16K x36 x2 Bidirectional
Synchronous FIFO

Features » Fully asynchronous and simultaneous read and write
operation permitted
« 3.3Vhigh-speed, low-power, bidirectional, First-In First- » Mailbox bypass register for each FIFO

Out (FIFO) memories » Parallel Programmable Almost Full and Almost Empty

¢ 1K x36 x2 (CY7C43642AV) flags
* 4K x36 x2 (CY7C43662AV) * Retransmit function
¢ 16K x36 x2 (CY7C43682AV) » Standard or FWFT user selectable mode
e 0.25-micron CMOS for optimum speed/power * 120-pin TQFP packaging
* High-speed 133-MHz operation (7.5-ns read/write cycle « Easily expandable in width and depth
times)
e Low power
— lCC =60 mA
— lSB =10 mA
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Functional Description

The CY7C436X2AV is a monolithic, high-speed, low-power,
CMOS Bidirectional Synchronous FIFO memory which sup-
ports 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 CY7C436X2AV is a synchronous (clocked) FIFO, mean-
ing each port employs a synchronous interface. All data trans-
fers through a port are gated to the LOW-to-HIGH transition of
a port clock by enable signals. The clocks for each port are
independent of one another and can be asynchronous or co-
incident. 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, MRST1 and MRST2.

The CY7C436X2AV 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 oper-
ation 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. FF indicates whether the FIFO is full. 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 avail-
able 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.”]

FFA/IRA, FFB/IRB, AFA, and AFB are synchronized to the port
clock that writes data into its array. EFA/ORA, EFB/ORB, AEA,
and AEB are synchronized to the port clock that reads data
from its array. Programmable offset for AEA, AEB, AFA, and
AFB are loaded in parallel using Port A. 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.

The CY7C436X2AV FIFOs are characterized for operation
from 0°C to 70°C commercial, and from —40°C to 85°C indus-
trial. Input ESD protection is greater than 2001V, and latch-up
is prevented by the use of guard rings.

CY7C43642/ CY7C43642/ CY7C43642/
62/82AV 62/82AV 62/82AV
-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
Maximum Flag Delay (ns) 6 8 10
Active Power Supply Commercial 60 60 60
Current (Iccy) (MA) Industrial 60
CY7C43642AV CY7C43662AV CY7C43682AV
Density 1K x 36 x2 4K x 36 x2 16K x 36 x2
Package 120 TQFP 120 TQFP 120 TQFP
Note:

1. When FIFO is operated at the almost empty/full boundary, there may be an uncertainty of up to 2 clock cycles for flag deassertion, but the flag will always be
asserted exactly when the FIFO content reaches the programmed value. Use the assertion edge for trigger if flag accuracy is required. Refer to “Designing
with CY7C436xx Synchronous FIFOs” application note for more details on flag uncertainties.
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5 CYPRESS PRELIMINARY CY7C43662AV/CY7C43682AV
Pin Definitions

Signal Name Description I/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\fo]rds in FIFO2is less than or equal to the value in the AImost 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\{o]rds in FIFO1is less than or equal to the value in the AImost 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. (11,
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.l1

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

FWFT/STAN | First-Word Fall- | | During Master Reset. A HIGH on FWFT selects CY Standard mode, a LOW selects

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

CLKA Port A Clock | | 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 I | 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 By_z5 outputs are in the high-impedance state when CSB is HIGH.
EFA/ORA Port A Empty/ O | Thisis a dual-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 B_sg outputs avail-
able for reading. EFB/ORB is synchronized to the LOW-to-HIGH transition of CLKB.

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 PortAFull/lnput | O | Thisis adual-function pin. Inthe 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 a dual-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.

Document #: 38-06020 Rev. **
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5 CYPRESS PRELIMINARY CY7C43662AV/CY7C43682AV
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 reset simultaneously and both FS0 and FS1 are LOW when
MRST1 and MRST2 go HIGH, the first four writes program the Almost Empty and
Almost Full 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 the Ag_z5 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 Bq_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 | 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.
MRST1 FIFO1 Master | | 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 MRST1
selects the programming method (serial or parallel) and one of three programmable
flag default offsets for FIFO1. Four LOW-to-HIGH transitions of CLKA and four LOW-
to-HIGH transitions of CLKB must occur while MRST1 is LOW.
MRST2 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 A output register to all zeroes. A LOW pulse on MRST2
selects one of three programmable flag default offsets for FIFO2. Four LOW-to-HIGH
transitions of CLKA and four LOW-to-HIGH transitions of CLKB must occur while
MRST2 is LOW.
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 the 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/ | | 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_zg 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_35 outputs are in the high-impedance state
when W/RB is LOW.

Document #: 38-06020 Rev. **
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= CYPRESS PRELIMINARY CY7C43662AV/CY7C43682AV
Maximum Ratings/? Output Current into Outputs (LOW)........ccoeevvereeueneene. 20 mA
I(iﬁgg,vﬁ (;/;Itlécsftl etgg useful life may be impaired. For user guide- (S;gﬁliﬂﬁ_ls;q_ggs%é/oll\tﬂae%ﬁ()d3015) """""""""""""""" >2001v
T °C 10 +150°C Latch-Up CUITENt.......c.coiiiiieiieciiee e >200mA
Ambient Temperature with Operating Range
Power Applied.........cccccooveiiiiiiiiiie e 5BPC to +125°C
Supply Voltage to Ground Potential ................ 0.5V to +7.0V Range Teﬁwrggirg?l}re VL4
) cC
G olage EpJed 100U asviovegiosy | Commetia | 0Cw-0C | 3avsi0n
DC Input Voltagel..........oooovvvvvceeoi, @BV to Vee+0.5V Industrial [40°Cto +85°C 3.3V + 10%
Electrical Characteristics Over the Operating Range
CY7C43642/62/82AV
Parameter Description Test Conditions Min. Max. Unit
VoH Output HIGH Voltage Ve =3.0V, 24 \Y,
lon = 02.0 MA
VoL Output LOW Voltage Ve =3.0V, 0.5 \Y,
lo. =8.0mA
ViH Input HIGH Voltage 2.0 Ve \Y
Vi Input LOW Voltage 00.5 0.8 \
Iix Input Leakage Current Ve = Max. 010 +10 HA
lozL Output OFF, High Z Vss < Vo< Vee 010 +10 A
lozn Current
lec ™ Active Power Supply Com'l 60 mA
Current Ind 60 mA
I5g!®! Average Standby Com'l 10 mA
Current Ind 10 mA
Capacitancel”
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Tp=25°C,f=1MHz, 4 pF
Cout Output Capacitance Vee =33V 8 pF
Notes:

2. 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.

Operating V¢ Range for -7 speed is 3.3V * 5%.

are unloaded.

No gaprw

Document #: 38-06020 Rev. **

The input and output voltage ratings may be exceeded provided the input and output current ratings are observed.

All inputs = V¢ — 0.2V, except CLKA and CLKB (which are at frequency = 0 MHz). All outputs are unloaded.
Tested initially and after any design or process changes that may affect these parameters

Input signals switch from OV 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

Page 6 of 31
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=27 CYPRESS PRELIMINARY
AC Test Loads and Waveforms (-10 & -15)
R1=330Q
33V 00— v ALL INPUT PULSES
OUTPUT: 1 3.0V !
| 90% 0%
C.=30 pF[9] ;E R2=680Q GND 10% 10%
INCLUDING:I_: j_— =3ns—> I‘_ - =3ns
JIGAND ~
SCOPE

AC Test Loads and Waveforms (-7)

Vecl2
ALL INPUT PULSES

90% 900?00/
10% 2
<3Nns > > < 3ns

50Q

Switching Characteristics Over the Operating Range

CY7CA43642/ | CY7C43642/ | CY7C43642/
62/82AV 62/82AV 62/82AV
-7 -10 -15
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Unit
fg 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 6 ns
teLke Pulse Duration, CLKA or CLKB LOW 3.5 4 6 ns
tps Set-Up Time, Agp_zs before CLKA?® and Bg_zg before 3 4 5 ns
CLKB1
tens Set-Up Time, CSA, W/RA, ENA, and MBA before CLKA?T; | 3 4 5 ns
CSB, W/RB, ENB, and MBB before CLKB1
tRsTs Set-Up Time, MRST1, MRST2, RT1 or RT2 LOW before | 2.5 4 5 ns
CLKA! or CLKB1 €]
trss Set-Up Time, FSO and FS1 before MRST1 and MRST2 5 7 7.5 ns
HIGH
trws Set-Up Time, FWFT before CLKA1® 0 0 0 ns
toH Hold Time, Ag_z5 after CLKAt and By_z5 after CLKB1 0 0 0 ns
tENH Hold Time, CSA, W/RA, ENA, and MBA after CLKA1; 0 0 0 ns
CSB, W/RB, ENB, and MBB after CLKB1
tRSTH Hold Time, MRST1, MRST2, RT1 or RT2 LOW after 1 2 2 ns
CLKA! or CLKB1 18]
tEsH Hold Time, FSO and FS1 after MRST1 and MRST2 HIGH 1 1 2 ns
tspH Hold Time, FS1 HIGH after MRST1 and MRST2 HIGH 1 1 2 ns
tskew1t® | Skew Time between CLKAt and CLKB1 for EFA/ORA, 5 5 7.5 ns
EFB/ORB, FFA/IRA, and FFB/IRB

Notes:

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

9. C_=5pFfortps.

10. 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.

Document #: 38-06020 Rev. ** Page 7 of 31
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Switching Characteristics Over the Operating Range (continued)

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

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

tskew2t? | Skew Time between CLKA1 and CLKB1 for AEA, AEB, 7 8 12 ns
AFA, AFB

ta Access Time, CLKA1 to Ag_s5 and CLKB1 to By_35 1 6 1 8 3 10 ns

tWEE Propagation Delay Time, CLKA1t to FFA/IRA and CLKB 1 1 6 1 8 2 10 ns
to FFB/IRB

tREF Propagation Delay Time, CLKA?t to EFA/ORA and CLKB1 1 6 1 8 2 10 ns
to EFB/ORB

tpaE Propagation Delay Time, CLKAt to AEA and CLKB1 to 1 6 1 8 1 10 ns
AEB

tpaF Propagation Delay Time, CLKAt to AFA and CLKB1 to 1 6 1 8 1 10 ns
AFB

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

tPMR Propagation Delay Time, CLKA1 to By_ss*!l and CLKB1 1 7 2 11 3 12 | ns
t0 Ag_gs' 2]

tMDV Propagation Delay Time, MBA to Ag_35 Valid and MBB to 1 6 2 9 3 11 ns
80_35 Valid

tRsF Propagation Delay Time, MRS1 or PRS1 LOW to AEB 1 6 1 10 1 15 ns
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/RALOW to Ay 35 ActiveandCSB | 1 6 2 8 2 10 | ns
LOW and W/RB HIGH to Bg_35 Active

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

trRTR Retransmit Recovery Time 90 90 90 ns

Notes:
11. Writing data to the Maill register when the By_35 outputs are active and MBB is HIGH.
12. Writing data to the Mail2 register when the Ag_35 outputs are active and MBA is HIGH.

Document #: 38-06020 Rev. ** Page 8 of 31
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Switching Waveforms

FIFO1 Reset Loading X1 and Y1 with a Preset Value of Eight [13]

il

CLKA
CLKB
MRST1 \
trws
-~

FWFT/STAN 'm
hid
FSL S0 SIRXIIIIKRK K
-
twrr h

JEAIANNNNNN

NN

SRR

" 7y,

V' 7T 7777

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

Document #: 38-06020 Rev. **
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Switching Waveforms (continued)

Programming of the Almost-Full Flag and Almost-Empty Flag Offset Values after Reset
(CY Standard and FWFT Modes) [14]

MRST1, MRST2

i

tes trsH

twer
FFA/IRA j [15]

tens tENH terew ™

N LS R R XX XX NN\

tbs tpy
————»

AFA Offset (Y1) AEB Offset (X1) AFB Offset (Y2) AEA Offset (X2)| First Word to FIFO1

2NNV AN ANV SN N

FFB/IRB

FS1, FSO

twrr

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

_ ek -
; toLkn i oLkl ;
CLKA %/j_zm \
/7
FFA/IRA —
L tens  [tenn Y —
CSA
I=tENS tENH
__[17] &l
W/RA //////%t t§®/
ens |tEnH : , 77.
MBA E
\\\\\\ <Ens, [Ny NSy EN e
e 77777 XXX KN\ AL/
Ips _ |tpH

Po-ss DX wattsl IR XXX w2 )X XK XXX XXX

Notes:

14. CSA=LOW, W/RA=HIGH, MBA=LOW. It is not necessary to program offset register on consecutive clock cycles. FIFO can only be programmed in parallel
when FFA/IRA is HIGH. ___

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 tskgws, then FFB/IRB may transition HIGH one cycle later than shown.

16. Written to FIFOL1.

17. If W/RA switches from read to write before the assertion of CSA, tens=tpistEns-

Document #: 38-06020 Rev. ** Page 10 of 31
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Switching Waveforms (continued)

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

teik
ok o loke

A A
Yy

A

|
e

0
)
W)

W/RB[ZO] \‘\‘\\\v\\_i EN ENi

I NNNON PN

_tens JtEnH _tens  [tEny < ENS, | ey

W Z77777F | RRXXXY NS

tbs _|toH

Bo-35 Z‘I‘I‘I‘I’I‘ il 1‘1‘1’:’ w2l18l ‘A‘A A’A‘A‘A‘A’A A‘A N\

\

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

: loikH g torke :
7 m
EFB/ORB HGH
CSB —\
N /
[20]

W/RB : : 7 N

MBB T\
N

< ENS | fENK <ENs,, [ENN tens ten
L ZZZ777F | XRIXRXY | NSNSk 7

t

BO—35 tEn [ Dy A t No Operation

(Standard Mode) ;@@ms Data w2l wol19]
OR ten tmpv ta ta

(BFOQ\?ET Mode) i) w2l ;l< wal1dl

Notes:

18. Written to FIFO2.

19. Read from FIFOL.

20. If W/RB switches from read to write before the assertion of CSB, tens=tpis*ens-

YN A0

,_,
9
n

N
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Switching Waveforms (continued)

PRELIMINARY

I

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

teik -
lClkH ol g ok
CLKA | v i
7 (_L/m L \
EFA/ORA e
CSA _5\ 1 /—
/
KEANN 74
AN 7
MBA —
AN
-< tENS=LE_N§| _lens_ [teny tens | lenn
LA 7 | RRAXXXY | RN\
t MDYV ta 1% No Operation Ipis
Ag-35 EN [
(Standard Mode) @( Previpus Data Wil W2l
Ipis

ORA ten IIMDV ta A

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)

ek

Jowkn ) oy

CSA LOW

W/m HIGH

o NN | ST T T T T 77777777777 7777777
ENA : : : v ‘_gk\\

FFAIRA =

Ao-35 m@?

CLKB téKEWl; ; Jokn, lowke MM} Q g‘
ﬁ/ORB FIFO1 Empty i o ] %ﬁmﬂ:

@ LOW

W/RB HIGH

MBB ow

NN 770 s SIS ITIIIEZANNNNNNNN
BO_35 Old Data in FIFO1 Output Register <A—§< W1

22. 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 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 FIFO1 is Empty (CY Standard Mode)[23]

ek

;

X3

e /_\_;‘_\_/_\JZ_QQ_:‘_\/_\_/_\_/
CsA Low
W/RA HIGH
MEA (\_\({ S S

tENStENH

W Z77F RSN

FFAIRA  Tion

ERXXIIKKK KKK KKK K KKK

Ao 5
a _/_4\_; iﬂH\iEiE{D'JZ‘_REF\W
EFBIORE o) emony 4
cs8 Low
WRE oo
VBB Low
ENB //////////////%N EN\tf\\\\\\\\\\\\

w1

Bo-35

XXX XX XXX XXX XXX XXX

Note:
23. tgkews: 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 tgkgyw1, then the transition of EFB HIGH may occur one CLKB cycle later than shown.

Page 14 of 31
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Switching Waveforms (continued)

24
ORA Flag Timing and First Data Word Fall Through when FIFO2 is Empty (FWFT Mode)[ ]

teik

_leikn |, ok |

CSB Low

W/RB Low t

CIEANNNY ?:////////////////////////
e ZZZF RN\

XZX% GIRTIHIRIKIKRKKSIKIKKKKKS
CSA Low

W/RA Low

///////////////,((_g/(%wi\\\\ ANN\N
Ao-35 Old Data in FIFO2 Output Register

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

25. 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 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)

ok _
cLkH, , foiki

A_A

CLKB /TN U
CSB Low
W/RB Low
MBB wj‘///////////////////////
s 7777 TR\
FFB/IRB HIGH
Bo_35 tl\Dm S JAVAVAVAN

CLKA W
ok T le_lREE | tREF

EFA/OFA  FIFO2 Empty
CSA LOwW

W/RA LOW

o ZIII777 77777777  NSSSSSSS NS

Note:
26. tskepwsi 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 tgxgws, then the transition of EFA HIGH may occur one CLKA cycle later than shown

Page 16 of 31
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IRA Flag Timing and First Available Write when FIFOL1 is Full (FWFT Mode)

toik

A_A

cikh,, _foke

W A N N NIV N N D%
csB Low

WIRB HIGH

MBB LOW

s A e

EFB/ORB  HiGH

CsA Low

WI/RA HIGH

o SXSSSSSSSSSSSSN | 777777777777
ENA L | RNINNANNNNNNNN
v IRIIKIIKIIIIKIK KEKKKKIKIKIKKR

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 tgkgws, 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)

toLk _

A_A

cLkH, , ltoiki

s N AN N NS

csB Low
W/RB HIGH
MBB

Low

feny
W 7777 RSN

EFB/ORB  fon

BO—35 Previous Word in FIFO1 Output|Register Next Word From FIFO1

28
tSKEWl[ ol _toikn | foike

LA TN N A\ LN\
CSA Low
W/RA HIGH
MBA \\\\\\\\\\\\\\\:ES:ENH /S
777777777777 | NSSSSSNSSSSK X
s TRTIIIIIIIIIIIK, KIXKXIKIIIKLX

28. tskews is the minimum time between a rising CLKB edge and a rising CLKA edge for FFA to transition HIGH in the next CLKA cycle. If the time between the
rising CLKB edge and rising CLKA edge is less than 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

-
-

cikH, loik

A_A

i NN\ NN S
CSA Low
W/RA Low
MBA Low
EFA/JORA  HIGH
CSB Low
W/RB Low
o SSSSSSSSSSSSSN 777777777
oo 7777777777777 77 | SSSSSSSSN NN
o XXIRIRIIKKKKIIK HIKKKIXKIIKLS

29. tgkews 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 -
<tCLKH=|=tCLKL=
CLiea 2NV 2 NIV NIV 2 NIV NIV NIV S NIV 4
7

W/RA LOW
MBA LOW

tens tENH
ENA f f : )4 \_\\\

EFA/ORA HIGH

tA
AO—35 Previous Word in FIFO2 Output Register k Next Word From FIFO2
kel owkn ) lewke
cks N N S S
RIS twee | twee
=

FFB/IRB FIFO2 Full

W/RB LOW

o SN 77777777777
ENB /////////////tﬁ ESANAN\NNNNNNNN\N

Bo-35 XXX XXX XX LK X XXX XX

EFB to transition HIGH in the next CLKB cycle. If the time between the
B HIGH 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 tsxgws, then the transition of F

Page 20 of 31
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Switching Waveforms (continued)

Timing for AEB when FIFO1 is AImost Empty (CY Standard and FWFT Modes)

11,31, 32]

WA SN A N N S S
tEnH

tens |- tens tEnH :

ENA A < - 7 < \\\ X1 Words in FIFO
Vi % <M> N
tSKszl <l
CLKB vv \ ‘/j_?z_L?d_
tpAE tpAE
AEB X1 Word in FIFO1 (X1+1) Words in FIFO1|(X1+2) Words in FIFO1 (X1+2)Words in FIFO1
hd tens < tENH -

ENB

LS~

Timing for AEA when FIFO2 is AImost Empty (CY Standard and FWFT Modes)

C N S S

CLKB

tEN5|<—><—>|

tens

>l

tenn

ENB

(LT

CLKA

AEA X2 Word in FIFO2

N

XXX

(X2+1) Words in FIFO2

O\

1,

5%&(

1, 33, 34]

X2 Words in FIFO

tSKEWZ -

tpaE

\_/—\_fx?‘_\_%_\_

tpaE

(X2+2) Words in FIFO2

ENA

l( (X2+2)Words in FIFO2
>/

N

ENH

tENs |

L

SM(

tenH

NN

Notes:
31.

32.

the rnising CLKA edge and rising CLKB edge is less than tgygwo, then AEB may transition HIGH one_CLKB cycle later than shown.

33.

34 tskewz

the rising CLKB edge and rising CLKA edge is less than tgkgw,, then AEA may transition HIGH one CLKA cycle later than shown.

Document #: 38-06020 Rev. **

FIFO1 Port A Write (CSA = LOW, WI/RA = HIGH, MBA = LOW), FIFO1Port B read (CSB = LOW, WI/RB = HIGH, MBB = LOW). Data in the FIFO1 output

register has been read from the FIFO.
tskewsz 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

FIFO2 Port B Write (CSB = LOW, W/RB = LOW, MBB = LOW), FIFO2 Port A read (CSA = LOW, W/RA = LOW, MBA = LOW). Data in the FIFO2 output

register has been read from the FIFO.
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
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Switching Waveforms (continued)

S [35, 36, 37]
Timing for AFA when FIFO1 is Almost Full (CY Standard and FWFT Modes)

37
tskewz!>”

CLKA / j_74_\_/_\_/_ vé_\_/_

IENS | < o [ENH

ENA : : i 7L )‘ \\\
tpar — ~oa]
AFA [D—(Y1+1)] Words in FIFO1 Sk (D-Y1)Words in FIFO1 7\4D—(Y1+2)] words in FIFO1
~_/

tENH /_L
tEns %
[——

— [36, 38,39]
Timing for AFB when FIFO2 is Almost Full (CY Standard and FWFT Modes)

39
tsicew2>

cwe TN N S NS

IENS @ lani EENH

e 777 RIS\

- tpar iy

AFB [D—(Y2+2)] Words in FIFO2 SL{?D_YZ)WMC'S — }i{a—(\mzn words in FIFO2

CLKA m /L
- <Ens, |l

ENA y 9% RN CAEENNNN

Notes:
FIFO1 Port A Write (CSA = LOW, WI/RA = HIGH, MBA = LOW), FIFOL1 Port B read (CSB = LOW, WI/RB = HIGH, MBB = LOW). Data in the FIFO1 output

35.
register has been read from the FIFO.
D = Maximum FIFO Depth = 1K for the CY7C43642AV, 4K for the CY7C43662AV, and 16K for the CY7C43682AV.

36. = =

37. tskewsz 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 tgxgy, then AFA may transition HIGH one CLKB cycle later than shown.

38. FIFO2Port A Write (CSB = LOW, W/RB = LOW, MBB = LOW), FIFO2 Port A Read (CSA = LOW, W/RA = LOW, MBA = LOW). Data in the FIFO2 output

register has been read from the FIFO.
39. tskewsz 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)

A TN A N N\
|« ENH
CSA tens
tens tENH
o - -
WA ZZTTTTZ | KX
t
X X ENS | <__rENH
MBA S XX
tens teEnH
[ ———r R
ENA [ A XX
DS | e plew!DH
CLKB /img—\
tpmF L’
MBF1 ;L y
csB AN A
[20]
W/RB fﬁfﬁ?’é §<:::
MBB 7/
< tEns - :IENH
ENB yvs SNAN
ten MDV | teumRr <Dis o
<—>|/ - - -
BO—35 |\FIFOl Output Registe9 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)

. tenH

tEng

ENS

WIRB SO NNN i&x

t
ENS |

MBB [ HF R

tens

e FTTTT77 KXY

t ton

MBF2

CSA N /

_nm
W/RA SN N NCK 74777

MBA 74
_ tens | tenn
. - -
/ N
ENA s s AN
tEn Ivpv | tewmR <DIS p
AO—35 I\FIFOZ Output Reglster)@ W1 (Remains valid in Mail2 Register after read) >—

FIFO1 Retransmit Timing

CLKA

CLKB

RT1 N

ENB

[40, 41, 42, 43]

| tRTR

EFB/FFA >

QAR AR AR ARXAXNK

Notes:

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

41. 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 RTL, and
during the retransmit operation, i.e. when RT1 is LOW and tzyg after the RT1 rising edge.

42. 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.

43. Forthe AEA, AEB, AFA, and AFB

Document #: 38-06020 Rev. **

flags, two clock cycle are necessary after trg to update these flags.
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Signal Description

Reset (MRST1, MRST2)

Each of the two FIFO memories of the CY7C436X2AV under-
goes a complete reset by taking its associated Master Reset
(MRST1, MRST2) input LOW for at least four Port A clock
(CLKA) and four Port B clock (CLKB) LOW-to-HIGH transi-
tions. 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 AImost 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 (MRST1, MRST2)
input latches the values of the Flag select (FSO, FS1) for
choosing the Almost Full and Almost Empty offset program-
ming method (see Almost Empty and Almost Full flag offset
programming 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 Stan-
dard Mode or First-Word Fall-Through (FWFT) Mode. Once
the Master Reset (MRST1, MRST2) input is HIGH, a HIGH on
the FWFT/STAN 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 (MRST1, MRST2) input is HIGH, a
LOW on the FWFT/STAN 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_s5 Or Bg_35). It also uses the Input Ready
function (IRA, IRB) to indicate whether or not the FIFO mem-
ory 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. Subsequent words must be ac-
cessed by performing a formal read operation.

Following Master Reset, the level applied to the FWFT/STAN
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 CY7C436X2AV 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 #: 38-06020 Rev. **

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

To program the X1, X2, Y1, and Y2 registers in parallel from
Port A, perform a Master Reset on both FIFOs simultaneously
with SPM HIGH and FS0O and FS1 LOW during the LOW-to-
HIGH transition of MRST1 and MRST2. After this reset is com-
plete, 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 CY7C436X2AV, respectively. The
highest numbered input is used as the most significant bit of
the binary number in each case. Valid programming values for
the registers range from 0 to 1023 for the CY7C43642AV; 0 to
4095 for the CY7C43662AV; 0 to 16383 for the CY7C43682AV.
(see footnote #1) 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 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 (Ag_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 Ay_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/RAis 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_3s5) 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 Bg_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-
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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 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 remains in the FIFO output register and any FIFO
reads are ignored.

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 Empty Flag is LOW, the previous data word remains in
the FIFO output register and any 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, 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 oc-
curs, 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 tgxgyq Or greater
after the write. Otherwise, the subsequent clock cycle will be
the first synchronization cycle.
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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
any 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/lnput 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 tgkgyw 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, 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 Aimost Empty
flag is LOW when its FIFO contains X or less words and is
HIGH when its FIFO contains (X+2) or more words.[!

The Almost Empty flag is set HIGH by the first LOW-to-HIGH
transition of its synchronizing clock after two FIFO writes that
fills memory to the (X+2) 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 OF greater after
the write that fills the FIFO to (X+2) words. Otherwise, the sub-
sequent synchronizing clock cycle will 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 full-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-
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ber of words in its FIFO is greater than or equal to (1024-Y),
(4096-Y), or (16384-Y) for the CY7C436X2AV respectively.
An Almost Full flag is HIGH when the number of words in its
FIFO is less than or equal to [1024—(Y+2)], [4096—SY+2)] or
[16384—(Y+2)], for the CY7C436X2AV respectlvely

The Almost Full flag is set HIGH by the first LOW-to-HIGH
transition of its synchronizing clock after two FIFO reads that
reduces the number of words in memory to [1024/4096/
16384—(Y+2)]. A LOW-to-HIGH transition of an Almost Full
flag synchronizing clock begins the first synchronization cycle
if it occurs at time tgkgyo Or greater after the read that reduces
the number of words in memory to [1024/4096/16384—(Y+2)].
Otherwise, the subsequent synchronizing clock cycle will be
the first synchronization cycle.

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.

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.

A LOW-to-HIGH transition on CLKB writes By_35 data_to the
Mail2 Register when a Port B write is selected by CSB, W/RB,
and ENB with MBB HIGH.

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.
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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.

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.

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. 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 ENB must be deasserted during and
trTR 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 writ-
ten to the FIFO after activation of RT1, RT2 are transmitted
also.
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Table 1. Flag Programming
FS1 FSO MRST1 | MRST2 X1 and Y1 Registers! 4 X2 and Y2 Registers[4°]
H H 1 X 64 X
H H X ) X 64
H L 1 X 16 X
H L X ) X 16
L H 1 X 8 X
L H X 1 X 8
L L 1 1 Programming via Port A Programming via Port A
Table 2. Port A Enable Function
CSA WI/RA ENA MBA CLKA Ag_35 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 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 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:

44. X1 register holds the offset for AEB; Y1 register holds the offset for AFA.
45. 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 Memory!L 46: 47, 48, 49]

Synchronized to CLKB

Synchronized to CLKA

CY7C43642AV | CY7C43662AV | CY7CA43682AV EFB/ORB AEB AFA FFA/IRA
0 0 0 L H H
1to X1 1to X1 1to X1 H H H
(X1+1) to (X1+1) to (X1+1) to H H H
[1024—(Y1+1)] | [4096—(Y1+1)] | [16384—(Y1+1)]
(1024-Y1) to (4096-Y1) to (16384-Y1) to H H L H
1023 4095 16383
1024 4096 16384 H H L L

Table 5. FIFO2 Flag Operation (CY Standard and FWFT modes)

Number of Words in FIFO Memoryl® 47: 48,50, 51] Synchronized to CLKA Synchronized to CLKB
CY7C43642AV CY7C43662AV CY7C43682AV EFA/ORA AEA AFB FFB/IRB
0 0 0 L H H
1to X2 1to X2 1to X2 H H H
(X2+1) to (X2+1) to (X2+1) to H H H
[1024—(Y2+1)] [4096—(Y2+1)] [16384—(Y2+1)]
(1024-Y2) to 1023 | (4096-Y2) to 4095 | (16384—Y2) to H H L H
16383
1024 4096 16384 H H L L

Notes:

46. X1 is the almost-empty offset for FIFO1 used by AEB. Y1 is the almost-full offset for FIFO1 used by AFA. Both X1 and Y1 are selected during a FIFO1 reset
or port A programming.
47. When a word loaded to an empty FIFO is shifted to the output reglster its previous FIFO memory location is free.
48. 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.
49. The ORB and IRA functions are active during FWFET mode; the EFB and FFA functions are active in CY Standard mode.
50. X2is the almost-empty offset for FIFO2 used by AEA. Y2 is the almost-full offset for FIFO2 used by AFB. Both X2 and Y2 are selected during a FIFO2 reset
or port A programming.
51. The ORA and IRB functions are active during FWFT mode; the EFA and FFB functions are active in CY Standard mode.

Document #: 38-06020 Rev. **

Page 29 of 31



——
——r
—
—
———
———
—
—
—
—
—

llllm-

——
———
—

Qb

PRELIMINARY

CY7C43642AV

CY7C43662AV/ICY7C43682AV

YPRESS

3.3V 1K x36 x2 Bidirectional Synchronous FIFO
Speed Package Package Operating
(ns) Ordering Code Name Type Range
7 CY7C43642AV-7AC A120 120-Lead Thin Quad Flat Package Commercial
10 CY7C43642AV-10AC Al120 120-Lead Thin Quad Flat Package Commercial
15 CY7C43642AV-15AC A120 120-Lead Thin Quad Flat Package Commercial
3.3V 4K x36 x2 Bidirectional Synchronous FIFO
Speed Package Package Operating
(ns) Ordering Code Name Type Range
7 CY7C43662AV-7AC Al120 120-Lead Thin Quad Flat Package Commercial
10 CY7C43662AV-10AC A120 120-Lead Thin Quad Flat Package Commercial
15 CY7C43662AV-15AC Al120 120-Lead Thin Quad Flat Package Commercial
3.3V 16K x36 x2 Bidirectional Synchronous FIFO
Speed Package Package Operating
(ns) Ordering Code Name Type Range
7 CY7C43682AV-7AC A120 120-Lead Thin Quad Flat Package Commercial
10 CY7C43682AV-10AC Al120 120-Lead Thin Quad Flat Package Commercial
15 CY7C43682AV-15AC Al120 120-Lead Thin Quad Flat Package Commercial
15 CY7C43682AV-15Al A120 120-Lead Thin Quad Flat Package Industrial
Shaded area contains advance information.
Package Diagram
120-Pin Thin Quad Flatpack (14 x 14 x 1.4 mm) A120
16.00 s@ DIMENSIONS IN MILLIMETERS
14.00 sQ
0.18£0.05 0% MIN.
STAND-OFF 0.08/0.20 R.
0.05 MIN.

0.1S MAX.

L AL

0.40
TYP. f R. 0.08 MIN./ _\/[
0.20 MAX. 0-7*
GAUGE PLANE
0.20 MIN.—
0.60£0.15
1.00 REF.
s DETAIL *A”
SEATING PLANE e 12721
1.60 MAX. ,\ 8%
L 51-85100
L A
== S
|08 .~ 7 {
1.40+0.05
0.20 MAX.
SEE DETAIL A’
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