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LEAD-FREE

CY7C09569V
CY/7C09579V

¥ CYPRESS

3.3V 16K/32K x 36

FLEx36™ Synchronous Dual-Port Static RAM

Features

True dual-ported memory cells which allow simulta-
neous access of the same memory location

Two Flow-Through/Pipelined devices

— 16K x 36 organization (CY7C09569V)

— 32K x 36 organization (CY7C09579V)
0.25-micron CMOS for optimum speed/power
Three modes

— Flow-Through
— Pipelined
— Burst

Bus-Matching Capabilities on Right Port
(x36 to x18 or x9)

Byte-Select Capabilities on Left Port
100-MHz Pipelined Operation
High-speed clock to data access 5/6/8 ns

3.3V Low operating power

— Active = 250 mA (typical)

— Standby =10 pA (typical)

Fully synchronous interface for ease of use

Burst counters increment addresses internally

— Shorten cycle times

— Minimize bus noise

— Supported in Flow-Through and Pipelined modes
Counter Address Read Back via I/O lines

Single Chip Enable

Automatic power-down

Commercial and Industrial Temperature Ranges
Compact package

— 144-Pin TQFP (20 x 20 x 1.4 mm)

— 144-Pin Pb-Free TQFP (20 x 20 x 1.4 mm)

— 172-Ball BGA (1.0-mm pitch) (15 x 15 x 0.51 mm)

Logic Block Diagram
R, i
OF Left Right OEx
Bo—B Port Port _
C_(I)E ® Control Control [* CEr
L Logic Logic —
ﬁ/PipeL FT/Piper
BE
9 9
I/OOL_IIOSL < /I > \\
9 9
1/Og —1/O17 7 >0 110 AN 9/18/36 /O
9 Control Control 9 Match R
11015, —1/Oog* 7 > N
> ‘ ¢ U1V
11027, ~1/Ozg* 7 > AN SIZE
14/15 v 14/15
Ag—Aqz/14 Ag—A1z14Y
CLK, Counter/ Counter/ ) CLKg
DS, Address True Dual-Ported <:: Address DS
L Register RAM Array Register R
CNTEN_ Decode Decode CNTENg
CNTRST———* «——CNTRSTR

Note:

1. Ag—Aq3 for 16K; Ag—A,4 for 32K devices.

Cypress Semiconductor Corporation
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San Jose, CA 95134

*  408-943-2600
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Functional Description

The CY7C09569V and CY7C09579V are high-speed 3.3V
synchronous CMOS 16K and 32K x 36 dual-port static RAMs.
Two ports are provided, permitting independent, simultaneous
access for reads and writes to any location in memory.
Registers on control, address, and data lines allow for minimal
set-up and hold times. In pipelined output mode, data is regis-
tered for decreased cycle time. Clock to data valid tcp, = 5 ns
(pipelined). Flow-through mode can also be used to bypass
the pipelined output register to eliminate access latency. In
flow-through mode data will be available tcp; = 12.5 ns after
the address is clocked into the device. Pipelined output or
flow-through mode is selected via the FT/Pipe pin.

Each port contains a burst counter on the input address
register. The internal write pulse width is independent of the
external R/W LOW duration. The internal write pulse is self-
timed to allow the shortest possible cycle times.

Document #: 38-06054 Rev. *B

A HIGH on CE for one clock cycle will power down the internal
circuitry to reduce the static power consumption. In the
pipelined mode, one cycle is required with CE LOW to
reactivate the outputs.

Counter Enable Inputs are provided to stall the operation of the
address input and utilize the internal address generated by the
internal counter for fast interleaved memory applications. A
port’'s burst counter is loaded with the port's Address Strobe
(ADS). When the port’'s Count Enable (CNTEN) is asserted,
the address counter will increment on each LOW-to-HIGH
transition of that port’s clock signal. This will read/write one
word from/into each successive address location until CNTEN
is deasserted. The counter can address the entire_memory
array and will loop back to the start. Counter Reset (CNTRST)
is used to reset the burst counter.

All parts are available in 144-Pin Thin Quad Plastic Flatpack
(TQFP), 144-Pin Pb-Free Thin Quad Plastic Flatpack (TQFP)
and 172-Ball Ball Grid Array (BGA) packages.
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144-Pin Thin Quad Flatpack (TQFP)

Top View
- 4 dJ J 4 =4 J J 4 ) X oo o X oxoo o oo o
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Q0®VWO0000L0000VLO00O0O0000000VWO0OO000L20000YVWOQ0
=SE=E>=E=S=S=S>5=2=S=S=S>5=2==S=S=S=S=S===3>5=E===3>5====3>==

- - M NdODONOWLIST®OMNA O D
/o33LC/—] 1 §gg3§§§§§§§§§2§§§§§§§§§§§SSSS::::::8108 1 I/O33R
1/1034L —] 2 107 [—3 I/I034R
1/1035L —] 3 106 [— I/I035R
AOLC—] 4 105 —1 AOR
AlLC— 5 104 — AIR
ALC—] 6 103 /1 A2R
ALC— 7 102 /1 A3R
MLC—] s 101 /3 MR
ASLC—] 9 100 —13 A5R
AL C—] 10 99 [ A6R
A7TLC—] 11 98 [/ A7TR
BO — 12 97 —43 BM
Bl —] 13 96 [— SIZE
B2 C—] 14 95 [— BE
B3 — 15 94 [— vss
OEL ] 16 93 [— OER
RWL C— 17 92 [/ RWR
vDD — 18 91 ——1 VDD
vss — 1o CY7C09569V (16K x 36) o0 /3 vss
vss ] 20 89 [— vss
CELC— 21 CY7C09579V (32K X 36) 88 [— CER
CLKL —/— 22 87 — CLKR
ADSL —] 23 86 [— ADSR
CNTRSTLC—] 24 85 [— CNTRSTR
CNTENL—T] 25 84 |—1 CNTENR
FT/PIPELC—] 26 83 [—1 FT/PIPER
ASL—] 27 82 [/ AR
aoLC—] 28 81 —= A9R
AloLC—] 29 80 —1 A10R
A11LC—] 30 79 /1 AlIR
Al2L—] 31 78 [/ A12R
AL 32 77 |—1 A13R
NCJEZI: 33 76— NC[3
yoZeL——] 34 75 [ 1/026R
1o2s5LC—] 35 74 [ 1/1025R
1o24LC—] 36 73 [— II024R

JJU)_|_jJ_le’£3Jw_l_l_l_l_lﬂfﬂfﬂfﬂfﬂﬁu)Dfﬂfﬂfgfolrlrﬂfﬂf(j)mﬂf
AN D N oA [eolNe] Y o - N o N N
gg>Qggg>>>=2>9999929922>2222>9999>99

Notes:
2. This pin is A14L for CY7C09579V.
3. This pin is A14R for CY7C09579V.
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Pin Configurations (continued)

wu

172-Ball Ball Grid Array (BGA)
Top View

1 2 3 4 5 6 7 8 9 10 11 12 13 14

A |1/O32L [I/O30L| NC | VSS (l/O13L| VDD |I/O11L |l/O11R| VDD |I/O13R| VSS NC |I/O30R|1/0O32R

B AOL |1/O33L| /029 [I/O17L |I/O14L|1/O12L | I/O9L | I/O9R [I/O12R|I/O14R|I/O17R|I/O29R|I/O33R| AOR

C NC A1L |I/O31L|1/O27L| NC |I/O15L|I/O10L [I/O10R|I/O15R| NC |I/O27R|I/O31R| AlR NC

D A2L A3L |I/O35L|1/O34L [1/028L|1/016L| VSS | VSS |I/O16R|I/028R|I/O34R|I/O35R| A3R | A2R

E | A4L | AL | NC | BOL | NC | NC NC | NC | BM | NC | A5R | A4R
F | vbp | A6L | A7L | BIL | NC NC | SIZE | A7TR | A6R | VDD
G | OEL | B2L | B3L | CEL CER | vss | BE | OER
H | vSs | RWL | A8L | CLKL CLKR| A8R |R/WR | VSS
J | AL | AtoL | vSS |ADSL| NC NC |ADSR| VSS | A10R | A9R
K | A1lL | A12L | NC [CNTRSTL| NC NC NC NC |CNTRSTR| NC | A12R | A11R

L |FrePEL| A13L |CNTENL|1/O26L |1/O25L [I/019L| VSS | VSS [I/O19R|I/O25R |I/O26R [CNTENR| A13R |FT/PIPER

M NC | NC@ |yo22L|1/Oo18L| NC | JO7L | O2L | HO2R | /O7R | NC [I/018R|I/022R| NCB! | NC

N J1/O24L |1/O20L | I/O8L | I/O6L | I/O5L | I/O3L | I/OOL | I/OOR | /3R | I/O5R | I/O6R | I/O8R |I/O20R| 1/024R

P J1/O23L|1/021L| NC | VSS | 1/O4L | VDD | I/O1L | I/O1R | VDD | I/O4R | VSS NC |l/O21R|I/O23R

Document #: 38-06054 Rev. *B Page 4 of 30
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CY7C09569V

Selection Guide
CY7C09569V | CY7C09569V | CY7C09569V
CY7C09579V | CY7C09579V | CY7C09579V
-100 -83 -67 Unit
fuaxz (Pipelined) 100 83 67 MHz

Max. Access Time (Clock to Data, Pipelined) 5 6 8 ns

Typical Operating Current Icc 250 240 230 mA

Typical Standby Current for Igg; (Both Ports TTL Level) 30 25 25 mA

Typical Standby Current for Igg3 (Both Ports CMOS Level) 10 10 10 pA

Pin Definitions
Left Port Right Port Description

AgL—A131141 | Agr—A1314r | Address Inputs (Ag—Aq3 for 16K, Ag—Aq4 for 32K devices).

ADS| ADSR Address Strobe Input. Used as an address qualifier. This signal should be asserted LOW to
assert the part using the externally supplied address on Address Pins. To load this address into
the Burst Address Counter both ADS and CNTEN have to be LOW. ADS is disabled if CNTRST
is asserted LOW

El_ ER Chip Enable Input.

CLK_ CLKRr Clock Signal. This input can be free-running or strobed. Maximum clock input rate is fyax.

CNTEN_ CNTENg Counter Enable Input. Asserting this signal LOW increments the burst address counter of its
respective port on each rising edge of CLK. CNTEN is disabled if CNTRST is asserted LOW.

CNTRST_ CNTRSTR Counter Reset Input. Asserting this signal LOW resets the burst address counter of its
respective port to zero. CNTRST is not disabled by asserting ADS or CNTEN.

llOOL_|/O35L I/OOR_IIOSSR Data Bus Input/Output.

EL ER Output Enable Input. This signal must be asserted LOW to enable the I/O data pins during read
operations.

R/WL R/WR Read/Write Enable Input. This signal is asserted LOW to write to the dual port memory array.
For read operations, assert this pin HIGH.

FT/PIPE, ﬁ/p”:ER Flow-Through/Pipelined Select Input. For flow-through mode operation, assert this pin LOW.
For pipelined mode operation, assert this pin HIGH.

§0L—§3L Byte Select Inputs. Asserting these signals enable read and write operations to the corre-
sponding bytes of the memory array.

BM, SIZE Select Pins for Bus Matching. See Bus Matching for details.
BE Big Endian Pin. See Bus Matching for details.

Vsg Ground Input.

Vbb Power Input.

Document #: 38-06054 Rev. *B
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=2 CYPRESS
Maximum Ratings

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

Output Current into Outputs (LOW)
Static Discharge Voltage

Latch-Up Current

pa— o o .
Storage Temperature ...........ccccvvvvveeeeeenennn. 65°C to +150°C Operating Range
Ambient Temperature with i
PoWer APPHED........veeeeeeeeeeeeeeeeeeeeens —55°C to +125°C Ambient
) Range Temperature Vpp
Supply Voltage to Ground Potential............... -0.5V to +4.6V -
] Commercial 0°C to +70°C 3.3V +165 mV
DC Voltage Applied to - 5 5
Outputs in High Z State ...........o.ccooveeee.... ~0.5V to Vpp+0.5V Industrial —40°C to +85°C 3.3V + 165 mv
DC INput VOltage ..........ovevvverrerireinnns —0.5V to Vpp+0.5VE!
Electrical Characteristics Over the Operating Range
CY7C09569V
CY7C09579V
-100 -83 -67
Parameter Description Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unit
VoH Output HIGH Voltage 2.4 2.4 2.4 \Y
(VDD = Min., lOH =-4.0 mA)
VoL Output LOW Voltage 0.4 0.4 04 | V
(Vpp = Min., Ig = +4.0 mA)
Vi Input HIGH Voltage 2.0 2.0 2.0 \Y
VL Input LOW Voltage 0.8 0.8 08 | V
loz Output Leakage Current -10 10 | -10 10 | -10 10 | pA
lcc Operating Current (Vpp = Max., | Commercial 250 | 385 240 | 360 230 | 340 | mA
louT = 0 mA) Outputs Disabled Industrial 270 | 385 mA
Isg1 Standby Current (Both Ports TTL | Commercial 30 ‘ 75 25 | 70 25 | 65 | mA
Level) CE_ & CER = Vin, f = fuax [Industrial 35 | 85 mA
Isg2 Standby Current (One Port TTL | Commercial 170 ‘ 220 160 | 210 150 | 200 | mA
Level) CE, | CEr = Vin, T =fwax [Industrial 170 | 235 mA
Isga Standby Current (Both Ports Commercial 0.01 ‘ 1 001| 1 001 1 | mA
CMOS Level) ~
CE, & CEg > Vpp— 0.2V, f=0 Industrial 001| 1 mA
Isga Standby Current (One Port CMOS | Commercial 150 | 200 140 | 190 130 | 180 | mA
Level) _ -
CE, | CEr > Vi, £ = fuuax Industrial 150 | 200 mA
Capacitance
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Tp=25°C, f=1MHz, 10 pF
Cout Output Capacitance Vop =33V 10 pF
Note:
4. The voltage on any input or I/O pin can not exceed the power pin during power-up.
5. Pulse width < 20 ns.
Document #: 38-06054 Rev. *B Page 6 of 30
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AC Test Load and Waveforms

3.3v
Zy=50Q R =50Q
OUTPUT o R1 = 5900
clél
I OUTPUT J_
= Vg = 1.5V C=5pF
™ I P A% R2 = 4350
() Normal Load (Load 1) (b) Three-State Delay (Load 2) —
3.0v
90%
ALL INPUT PULSES Vss 10%
<3ns—>l =
7 ——
6 ——
5 ——
2 4T
£
8 3T
L
- 2
o
< 1+
s I N | >
20”30 60 80 100 200
Capacitance (pF)
(b) Load Derating Curve
Notes:
6. External AC Test Load Capacitance = 10 pF.
7. (Internal I/O pad Capacitance = 10 pF) + AC Test Load.
Page 7 of 30
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Switching Characteristics Over the Operating Range
CY7C09569V
CY7C09579V
-100 -83 -67
Parameter Description Min. Max. Min. Max. Min. Max. Unit
fmaxt fvax Flow-Through 67 45 40 MHz
fvax2 fuax Pipelined 100 83 67 MHz
tcyel Clock Cycle Time - Flow-Through 15 22 25 ns
tcveo Clock Cycle Time - Pipelined 10 12 15 ns
tcH1 Clock HIGH Time - Flow-Through 6.5 7.5 8.5 ns
teLt Clock LOW Time - Flow-Through 6.5 7.5 8.5 ns
tcHo Clock HIGH Time - Pipelined 4 6.5 ns
tcLo Clock LOW Time - Pipelined 6.5 ns
tr Clock Rise Time ns
te Clock Fall Time ns
tsa Address Set-Up Time 35 4 4 ns
tHa Address Hold Time 0.5 0.5 0.5 ns
tsp Byte Select Set-Up Time 35 4 4 ns
the Byte Select Hold Time 0.5 0.5 0.5 ns
tsc Chip Enable Set-Up Time 35 4 4 ns
the Chip Enable Hold Time 0.5 0.5 0.5 ns
tow R/W Set-Up Time 35 4 4 ns
thw R/W Hold Time 0.5 0.5 0.5 ns
tsp Input Data Set-Up Time 35 4 4 ns
thp Input Data Hold Time 0.5 0.5 0.5 ns
tsap ADS Set-Up Time 35 4 4 ns
tHAD ADS Hold Time 0.5 0.5 0.5 ns
tscn CNTEN Set-Up Time 35 4 4 ns
then CNTEN Hold Time 0.5 0.5 0.5 ns
tsrsT CNTRST Set-Up Time 3.5 4 4 ns
tHRST CNTRST Hold Time 0.5 0.5 0.5 ns
toe Output Enable to Data Valid 8 9 10 ns
to 2% | OE to Low Z 2 2 ns
tonz® % | OE to High Z 7 7 7 ns
tcp Clock to Data Valid - Flow-Through 125 18 20 ns
tcpo Clock to Data Valid - Pipelined 5 6 8 ns
tcal Clock to Counter Address Valid - 125 18 20 ns
Flow-Through
tcaz Clock to Counter Address Valid - Pipelined 9 10 11 ns
toc Data Output Hold After Clock HIGH ns
texnz ¥ | Clock HIGH to Output High Z 6 7 8 ns
tex > Y | Clock HIGH to Output Low Z ns
Notes:

8. This parameter is guaranteed by design, but it is not production tested.

9. Test conditions used are Load 2.

Document #: 38-06054 Rev. *B
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E?ECYPRESS CY7C09579V
Switching Characteristics Over the Operating Range (continued)
CY7C09569V
CY7C09579V
-100 -83 -67
Parameter Description Min. Max. Min. Max. Min. Max. Unit
Port to Port Delays
tcwpbp Write Port Clock HIGH to Read Data Delay 30 35 35 ns
tces Clock to Clock Set-Up Time 9 10 12 ns

Document #: 38-06054 Rev. *B
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Switching Waveforms
Read Cycle for Flow-Through Output (FT/PIPE =V, )110: 11 12, 13]

wu

teyer

-—— tCHl - tCLl —

clk — /] m/l
= X KKK | AXKK LXK T RIKKKK

5 XV TR TRXXXY XXX | KXXX

tsw thw
tsa
ADDRESS
DATAouT
OE

Read Cycle for Pipelined Operation (FT/PIPE = V)10 11. 12, 13]

teve
~— leHo—{=—TlcL2—=

7 7 N A
% XA LXK | XXX | AXXXY | XXX X

tsc tHC tSC tHC

X)/

R KXXXY [ XXXXY [XXXX | XXXX
tsw thw
tsa tha

1 Latency
DATAquT

~—tonz—

— -— t

tekLz bLz

E—

— toe

Notes:

10. OE is asynchronously controlled,; all other inputs are synchronous to the rising clock edge.

11.ADS =V, CNTEN =V, and CNTRST =V|y. __

12. The output is disabled (high-impedance state) by CE=V,y following the next rising edge of the clock.

13. Addresses do not have to be accessed sequentially since ADS =V, _constantly loads the address on the rising edge of the CLK. Numbers are for reference only.

Document #: 38-06054 Rev. *B Page 10 of 30
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Switching Waveforms (continued)
Bus Match Read Cycle for Flow-Through Output (FT/PIPE =V, )[10: 12. 14, 15, 16]

wu

teyer

~— lcHi—~j=—tcLa—=

Clk — /] Zj_//_\_7/_\_/
2 XA | XX | AN | AKX,

the

o XF XXX TRXXXY KKK

tsw thw
tsa tha
ADDRESS An An An+1
. |.Ibc
tep1 -
DATA
COLED e,
~ foz — g;c(?e
— LOW
OE

Bus Match Read Cycle for Pipelined Operation (FT/PIPE = V,,)[10: 12 14. 15, 16]

teyez

«— lcH2 —f— fcr2 —

K g N S A\
& Ol LN | LXK | AN | LXK >

the

7 XK TSI KXY | KXY S

tsw| thw

tsa | tHa tco2 tco2 tep2
toikz
DATAquT ¢ D@< n < Qn+1
- 1 Latency o toc foc
OE LOw 1st Cycle 2nd Cycle 1st Cycle

Notes:

14. Timing shown is for x18 bus matching; x9 bus matching is similar with 4 cycles between address inputs.

15. See table “Right Port Operation” for data output on first and subsequent cycles.

16.CNTEN = V... In x9 and x18 Bus Matching Burst Mode operations (Write or Read), ADS can toggle on the rising edge of every clock cycle or it can be at V level
all the time except when loading the initial external address (i.e. ADS = V,_only required when reading or writing the first Byte or Word).

Document #: 38-06054 Rev. *B Page 11 of 30
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Switching Waveforms (continued)
[17, 18]

)

Bank Select Pipelined Read

teyez

 tcHo == teLo—
CLK, ] _ mm%
-/

—/

e ~
tsa tHa

tsc tHe o
Sy AN OO | L TN | X

tep2 tsc| the' fep2 tekHz tep2 tekHz
DATAOUT(81><><><><><><>@< i Q1 ’L Qs _
=<
fsa tHA I I CKLZ
ADDRESS g, Ag ><X>CAl A, Ag A, As
tsc tHe
XX XN LAY XXX
tsc thc ' tcp2 ) tckHz tco2
DATAouT(B2) Q, Q
tekiz tekiz

Left Port Write to Flow-Through Right Port Read!18: 19 20, 21, 22]

CLK, t 7/ \—/ \
SW
o /<><><><><><><>\ AXXXXKXKKXKX
tSAI
ADDRESS, ><><>®Am><><><><><><><><>< waten XX K X X XXX XXX
tsp !
DATAW, XXXVAL'DXXXXXXXXX KRR KKK AKXXXK

tccs/ %
Clkp | /A tepa \—7 \—
|
W tsu X XX XX XK YXXXXXXXXX
R/WR MtSA tha
|

tcwpp

DATAoUTR W( VALID VALID
— toc - : -
bC

Notes:
17.1n this depth expansion example, B1 represents Bank #1 and B2 is Bank #2; Each Bank consists of one Cypress dual-port device from this data sheet

ADDRESS 1y = ADDRESS 7).
18.B0 = B1 = B2'= B3 = BM = SIZE = ADS = CNTEN = Vi, CNTRST = V.
19. The same waveforms apply for a right port write to flow-through left port read.
20. CE BO=B1=B2=B3=ADS = CNTEN= =V ; CNTRST= V.

21.0E = V,_for the right port, which is being read from. OE = V) for the left port, which is being written to.
22.1f tccs < maximum specified, then data from right port READ is not valid until the maximum specified for tcypp. If tccs>maximum specified, then data is not valid

until tces + tepy (tewpp does not apply in this case).

Document #: 38-06054 Rev. *B Page 12 of 30
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Switching Waveforms (continued)
Pipelined Read-to-Write-to-Read (OE = Vv, )13 23. 24, 25]

~— fteye2

= lcHz ~= tere

E XN AN LN

tsc the

R/WX>

tsw
ADDRESS E
tsa
DATA\
DATAouT
******** READ «<NO OPERATION+|«~—— WRITE —— READ - — — — -
Notes:

23. Output state (HIGH, LOW, or High-Impedance) is determined by the previous cycle control signals.

24.CE = ADS = CNTEN = V,;; CNTRST = V.

25. During “No Operation,” data in memory at the selected address may be corrupted and should be rewritten to ensure data integrity.

Document #: 38-06054 Rev. *B
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Switching Waveforms (continued)
Pipelined Read-to-Write-to-Read (OE Controlled)[l 23, 24, 25]

- _/i;/—\_/x/x/x,/x
& XN AN AN

tsc

f

tsa tha tsp| thp
Dz XXX s XX
tekLz tep2
Qn+4

DATAp,
tep2
}})HZ ‘ﬁ
OE O 000:0:0.N
———————— READ WRITE READ - — — — -

Page 14 of 30
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SW|tch|ng Waveforms (continued)
Bus Match Pipelined Read-to-Write-to-Read (OE = v, )[11 14. 15, 16, 24, 25, 26]

Ly

~— teyce —
CLK J%Z—\_?l_\_?(—\_?l_\_?l_\_?l_\_]l_\_/l—\_? \
tc»-|2|tCL2
ge QL LA | XK | AN | A | AXXN | AXKN | KN | AN | AXKN | A
tsc the
=i (1O X0 OO0 | LXK | AKX | AXXY K0
tsw thw
tsa tha
s N\ LAXY OO A [ XL AXY | XX |
1st Word  2nd Word
| | j tckHz
tep2 tep2 1stWord  2nd Word
DATAy
READ READ READ No WRITE WRITE READ READ READ
1st Cycle | 2nd Cycle | Operation | 1st Cycle |2nd Cycle 1st Cycle | 2nd Cycle

Note:
26.BM, SIZE, and BE must be reconfigured 1 cycle before operation is guaranteed. BM, SIZE, and BE should remain static for any particular port configuration

Page 15 of 30
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Switching Waveforms (continued)
Flow-Through Read-to-Write-to-Read (OE = V, )11 13, 14, 15, 24, 25]

wu

tever

v NN AN NN
= AN AN | AN | AN | AN
XXX

2/

tsw e thw

a0 o XY XX
tsw thw
A A A A A A
tsa tha

tsp thp
Dn+2
tcpr lcpr |

DATA|N
tepy tep1
DATAOUTM Qn Qn+1 i Qn+3
toc [+ tekhz NO Tl tekiz toc
_________ READ <_OPERAT|ON_><_WRITE " READ - — — -—

Flow-Through Read-to-Write-to-Read (OE Controlled)[LL 13: 23,24, 25]

tever

CLK _ZZE&%ZM{\_/%

2/

rn X | XX
tsw

ADDRESS
tsa tHa

DATAN . toe
cD1 — ] tepa

DATAouT S<§<5_<323< Qn t @ Qn+a
OHZ "l tekiz tbc

READ WRITE READ — — — -~

tep1
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Switching Waveforms (continued)
Bus Match Flow-Through Read-to-Write-to-Read (OE = v, )I11 14. 15, 16, 24, 25, 26]

~— teycr —
tchy | fews
oLk _7%?\_7‘_\_7‘_\_% A A AN\
tsc| e
e On | AN LA | AN | AN | AXXN | AN | AXXN | A
tSW tHW tSW tHW
= O YK OO | AXRON | AXXN | AXXY [XXXY [ XXXY | X0
tsa| tha
posess X XX o XK e XRK A XRX A XRX - XRX e XX XK
s X\ | XY XN LAXXN | AXY [ XX LAXY [ XX | AX
tsp | thp
DATA ; Dn+1 Dn+1
ot t 1stWord  2nd Word
tcpa tbc CcKHz fcpr o1
DATAouT Qn Qn K Qns1 Qns1 ><X
1stWord ~ 2nd Word -
tokiz bc
READ READ No WRITE WRITE READ READ
1st Cycle 2nd Cycle Operation 1st Cycle 2nd Cycle 1st Cycle 2nd Cycle
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Switching Waveforms (continued)
Pipelined Read with Address Counter Advance

wu

[27]

tevez

CLKt_/_\it\_/_\_/_\_/_\_/_\_/_L
ﬁ%\ /<§D<>/ XX \<Xt>/ \<t pV O viod
STESCA L KN | O | AT OO | A | AN

then

tsen then
READ toc
o EXTERNAl—l~— READ WITH COUNTER COUNTER HOLD READ WITH COUNTER_ _
ADDRESS

Flow-Through Read with Address Counter Advancel?”]

tever

e %ﬁ\_/_\_/ﬁ\_/_\_/N
aooress XK A XOXOXKXXKK A XXX AKX XK AHAX XX

tsap tHaD
s XK I XX XX XXX
SAD HAD

TEN SN AN | AN | XY [N | AN | LN

tsen then .
~— tcps SCN

COUNTER HOLD

tbc
READ
— — — _ EXTERNAL———— READ WITH COUNTER
ADDRESS Icb1  COUNTER _ fcb1

Note: __ _
27.CE = OE =V, ; RAW = CNTRST = V..
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SW|tch|ng Waveforms (continued)
Write with Address Counter Advance (Flow-Through or Pipelined Outputs)28: 29

tevez
tchz | fer2

XX

INTERNAL
ADDRESS

Z>< An 3< An+1 3( An+2 3( An+3 XAWA

tsap thap

w55 XN LAY XY XY XY IXXY XX
aren XN

A AXY IO AN LA LA

CNTEN
tsen tHen
DATAN Dn Dn+1 Dn+1 Dn+2 Dr+3 Dn+g
tsp tHp
WRITE EXTERNAL WRITE WITH__| WRITE COUNTER
=  ADDRESS ™ COUNTER HOLD WRITE WITH COUNTER = — — —

Notes: _
28.CE= B0 = B1 = B2 = B3 = RW =V, ; CNTRST = V..
29. The “Internal Address” is equal to the “External Address” when ADS = CNTEN = V, and CNTRST=V,.
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Switching Waveforms (continued)

Counter Reset (Pipelined Outputs)11: 23, 30, 31, 32]

teve
fchz  lorz
w7
ﬂ tya
ADDRESS An Am ’X’“‘X
| |
aooREss A X 0 X 1t X & X A

:

:

S

:

:
XXk

tsrsT| tHRST
ST X KXY | KR TRXXY | XKK KXY
/N /
tsp| thp
DATA Do
tep2 | tep2 |
tekLz
COUNTER WRITE READ READ READ READ
RESET ADDRESS 0 ADDRESS 0 ADDRESS 1 ADDRESS A, ADDRESS A,
Notes:

30.CE=B0=BI1=B2=B3=V,.
31.No dead cycle exists during counter reset. A READ or WRITE cycle may be coincidental with the counter reset.

32. Output state (HIGH, LOW, or High-Impedance) is determined by the previous cycle control signals. Ideally, DATAgyt should be in the High-Impedance state during
a valid WRITE cycle.
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Switching Waveforms (continued)
Counter Reset (Flow-Through Outputs)23 25, 30.31,32]

f

tevez
ez teL2
CLK _; A\t ;m
7/
ADDRESS
INTERNAL Ay >< 0
ADDRESS
thw

DATA\n

DATAOUT<><><
COUNTER _|_ WRITE _ | READ _|  READ _|  READ _|
ADDRESS 0 ADDRESS 0 ADDRESS 1 ADDRESS n

RESET
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Switching Waveforms (continued)

Pipelined Read of State of Address Counter [33: 34, 35]
tevez
tenz . tcro
T 2 AT 2N SN SaNID SN S NID 2N
tsa| tha
INTERNAL
ADDRESS An X Ansa X Aw
tsap [tHaD
= AR XXX XXX <X
tsen |then tsap | taD
I 1
e QN T AX) AX)‘/ M AR AX
tsen | then
DATA
READ WITH
E)%?EAF?NAL oS COUNTER COUNTER
READ COUNTER ADDRESS
ADDRESS HOLD READ WITH COUNTER
Flow-Through Read of State of Address Counter [33. 34 36]
teyer
tchr | fonn
CLK J%L_\J%%L_\J%
tsa | tha
7 7
e O XXRRXKXXRXK

INTERNAL 3
ADDRESSXZ@( An X An+1 X An+2 X An+s

A\
(X0
X
AX

tsap | tHaD
== QTR0 KXY TR XK KK XXX
tsen | tHen tsen then tsap| tHaAD
e QN T AXY | XXALAXXN L AXY T XA | AXXN
tsen | tHen
COURTER
LOAD
?E)T:)EF?ENSASL READ COUNTER ADDRESS Cﬂl(J)T‘II;ER READ WITH COUNTER

Notes: _
33.CE=0E =V ; RIW = CNTRST = V.

34.When reading ADDRESSqt in X9 Bus Match mode, readout of Ay is extended by 1 cycle.

35. For Pipelined address counter read, signals from address counter operation table from must be valid for 2 consecutive cycles for x36 and x18 mode and for 3

consecutive cycles for x9 mode.
36. For flow-through address counter read, signals from address counter operation table must be valid for consecutive cycles for x36.
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Read/Write and Enable Operation[37: 38 39

Inputs Outputs
OE CLK CE R/W 1/0g—1/O35
igh- [40]
X o~ H X High-Z Deselected
X — L L DN Write
L L L H Dour Read!*0]
H X L X High-Z Outputs Disabled
Address Counter Control Operation[37:41]
Previous — —
Address | Address | CLK OE R/W ADS CNTEN | CNTRST Mode Operation
X X o~ X X X X L Reset |Counter Reset
A, X o~ X X L L H Load |Address Load into Counter
A, A, — L H L H H Hold + |External Address Blocked -
Read |Counter Address Readout
X A, X X H H H Hold External Address Blocked -
- )
Counter Disabled
X Ap - X X H L H Increment |Counter Increment
Notes:

37."X" = "Don’t Care,”
38. ADS CNTEN, CNTRST = “Don't Care.”

H' = Vi, "L = V.

39.0E is an an asynchronous input signal.
40. When CE changes state In the pipelined mode, deselection and read happen in the following clock cycle.
41. Counter operation is independent of CE.
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Right Port Configuration!26. 42l
BM SIZE Configuration /O Pins used
° x30 1/Ogr-35R
. x18 1/Ogr-17R
- x9 1/Oor-gr

Right Port Operationt3!
Configuration BE Data on 1st Cycle | Dataon 2nd Cycle | Data on 3rd Cycle Data on 4th Cycle
x18 0 DQor-17R DQi1gr-35R - -
x18 1 DQ18r-35R DQor-17R - -
X9 0 DQor-8r DQgr-17R DQ1gr-26R DQ27r-35R
X9 1 DQ27r-35R DQi1gr—26R DQgr-17R DQor-8r

Readout of Internal Address Counteri#4
Address on 2nd I/0 Pins used on 2nd
Configuration Address on 1st Cycle | I/O Pins used on 1st Cycle Cycle Cycle
Left Port x36 AOL—14L I/O3L—17L - -
Right Port x36 AoR-14R |/O3R—17R - -
Right Port x18 WA, Agr-14r 1/05r_17R - -
Left Port Operation
Control Pin Effect

BO /0g_g Byte Control

Bl 1/0g_,7 Byte Control

B2 1/015_» Byte Control

B3 1/0,7_35 Byte Control

Notes:
42.1n x36 mode, BE input is a “Don’t Care.”

43.DQ represents data output of the chip.

44.x18 and x9 configuration apply to right port only.
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Counter Operation

The CY7C09569V/09579V Dual-Port RAM (DPRAM) contains
on-chip address counters (one for each port) for the
synchronous members of the product family. Besides the main
x36 format, the right port allows bus matching (x18 or x9, user-
selectable). An internal sub-counter provides the extra
addresses required to sequence out the 36-bit word in 18-bit
or 9-bit increments. The sub-counter counts up in the “Little
Endian” mode, and counts down if the user has chosen the
“Big Endian” mode. The address counter is required to be in
increment mode in order for the sub-counter to sequence out
the second word (in x18 mode) or the remaining three bytes
(in x9 mode).

For a x36 format (the only active format on the left port), each
address counter in the CY7C09579V uses addresses (Ag_14)-

For the right port (allowing for the bus-matching feature), a
maximum of two address bits (out of a 2-bit sub-counter) are
added.

1. ADS, i (pin #23/86) is a port's address strobe, allowing the
loading of that port's burst counters if the corresponding
CNTEN,  pin is active as well.

N

. CNTEN R (pin #25/84) is a port's count enable, provided
to stall the operation of the address input and utilize the
internal address generated by the internal counter for fast
interleaved memory applications; when asserted, the
address counter will increment on each positive transition
of that port's clock signal.

3. CNTRST R (pin #24/85) is a port's burst counter reset.

A new read-back (Hold+Read Mode) feature has been added,
which is different between the left and right port due to the bus
matching feature provided only for the right port. In read-back
mode the internal address of the counter will be read from the
data 1/0Os as shown in Figure 1.

Address —> ....... . >
o
= CY7C09569V
5 x CY7C09579V
o] I
C 0
B RAM
i ARRAY
I g
e 5
ADS —— 3
<C
CNTRST =—————— :
CNTEN :
o's <4 h 4 >

Figure 1. Counter Operation Diagram

Bus Match Operation

The right port of the CY7C09569V/09579V 16K/32Kx36 dual-
port SRAM can be configured in a 36-bit long-word, 18-bit

Note:

word, or 9-bit byte format for data I/O. The data lines are
divided into four lanes, each consisting of 9 bits (byte-size data
lines).

BE

CY7C09569V w
CY7C09579V 8

x36 16K/32Kx36 b x9, x18, x36
<4 Dual Port 8
m

il

BM SIZE

Figure 2. Bus Match Operation Diagram

The Bus Match Select (BM) pin works with Bus Size Select
(SIZE) and Big Endian Select (BE) to select the bus width
(long-word, word, or byte) and data sequencing arrangement
for the right port of the dual-port device. A logic “0” applied to
both the Bus Match Select (BM) pin and to the Bus Size Select
(SIZE) pin will select long-word (36-bit) operation. A logic “1”
level applied to the Bus Match Select (BM) pin will enable
whether byte or word bus width operation on the right port I/0Os
depending on the logic level applied to the SIZE pin. The level
of Bus Match Select (BM) must be static throughout normal
device operation.

The Bus Size Select (SIZE) pin selects either a byte or word
data arrangement on the right port when the Bus Match Select
(BM) pin is HIGH. A logic “1” on the SIZE pin when the BM pin
is HIGH selects a byte bus (9-bit) data arrangement. A logic
“0” on the SIZE pin when the BM pin is HIGH selects a word
bus (18-bit) data arrangement. The level of the Bus Size Select
(SIZE) must also be static throughout normal device operation.

The Big Endian Select (BE) pin is a multiple-function pin during
word or byte bus selection (BM = 1). BE is used in Big Endian
Select mode to determine the order by which bytes (or words)
of data are transferred through the right data port. A logic “0”
on the BE pin will select Little Endian data sequencing
arrangement and a logic “1” on the BE pin will select a Big
Endian data sequencing arrangement. Under these circum-
stances, the level on the BE pin should be static throughout
dual-port operation.

Long-Word (36-bit) Operation

Bus Match Select (BM) and Bus Size Select (SIZE) set to a
logic “0” will enable standard cycle long-word (36-bit)
operation. In this mode, the right port’s /0O operates essentially
in an identical fashion to the left port of the dual-port SRAM.
However no Byte Select control is available. All 36 bits of the
long-word are shifted into and out of the right port’s 1/O buffer
stages. All read and write timing parameters may be identical
with respect to the two data ports. When the right port is
configured for a long-word size, Big- Endian Select EgBE) pin
has no application and their inputs are “Don’t Care”[*"] for the
external user.

45. Even though a logic level applied to a “Don’t Care” input will not change the logical operation of the dual-port, inputs that are temporarily a “Don’t Care” (along
with unused inputs) must not be allowed to float. They must be forced either HIGH or LOW.
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Word (18-bit) Operation

Word (18-bit) bus sizing operation is enabled when Bus Match
Select (BM) is set to a logic “1” and the Bus Size Select (SIZE)
pin is set to a logic “0.” In this mode, 18 bits of data are ported
through 1/0gr_17r. The level applied to the Big Endian (BE) pin
determines the right port data /0O sequencing order (Big
Endian or Little Endian).

During word (18-bit) bus size operation, a logic LOW applied
to the BE pin will select Little Endian operation. In this case,
the least significant data word is read from the right port first
or written to the right port first. A logic “1” on the BE pin during
word (18-bit) bus size operation will select Big Endian
operation resulting in the most significant data word being
transferred through the right port first. Internally, the data will
be stored in the appropriate 36-bit LSB or MSB I/O memory
location. Device operation requires a minimum of two clock
cycles to read or write during word (18-bit) bus size operation.
An internal sub-counter automatically increments the right port
multiplexer control when Little or Big Endian operation is in
effect.

Document #: 38-06054 Rev. *B

Byte (9-bit) Operation

Byte (9-bit) bus sizing operation is enabled when Bus Match
Select (BM) is set to a logic “1” and the Bus Size Select (SIZE)
pin is set to a logic “1.” In this mode, 9 bits of data are ported
through I/OOR—BR'

Big Endian and Little Endian data sequencing is available for
dual-port operation. The level applied to the Big Endian pin
(BE) under these circumstances will determine the right port
data I/0 sequencing order (Big or Little Endian). A logic LOW
applied to the BE pin during byte (9-bit) bus size operation will
select Little Endian operation. In this case, the least significant
data byte is read from the right port first or written to the right
port first. A logic “1” on the BE pin during byte (9-bit) bus size
operation will select Big Endian operation resulting in the most
significant data word to be transferred through the right port
first. Internally, the data will be stored in the appropriate 36-bit
LSB or MSB I/O memory location. Device operation requires
a minimum of four clock cycles to read or write during byte (9-
bit) bus size operation. An internal sub-counter automatically
increments the right port multiplexer control when Little or Big
Endian operation is in effect. When transferring data in byte (9-
bit) bus match format, the unused I/O pins (/Ogrg_35r) are
three-stated.
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Ordering Information
16K x36 3.3V Synchronous Dual-Port SRAM
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
100 CY7C09569V-100AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09569V-100AXC Al44 144-Pin Pb-Free Thin Quad Flat Pack Commercial
CY7C09569V-100BBC BB172 172-Ball Ball Grid Array (BGA) Commercial
83 CY7C09569V-83AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09569V-83AXC Al44 144-Pin Pb-Free Thin Quad Flat Pack Commercial
CY7C09569V-83BBC BB172 172-Ball Ball Grid Array (BGA) Commercial
67 CY7C09569V-67AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09569V-67BBC BB172 172-Ball Ball Grid Array (BGA) Commercial
32K x36 3.3V Synchronous Dual-Port SRAM
Speed Package Operating
(MHz) Ordering Code Name Package Type Range
100 CY7C09579V-100AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09579V-100AXC Al44 144-Pin Pb-Free Thin Quad Flat Pack Commercial
CY7C09579V-100BBC BB172 172-Ball Ball Grid Array (BGA) Commercial
83 CY7C09579V-83AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09579V-83AXC Al44 144-Pin Pb-Free Thin Quad Flat Pack Commercial
CY7C09579V-83Al Al44 144-Pin Thin Quad Flat Pack Industrial
CY7C09579V-83AXI Al44 144-Pin Pb-Free Thin Quad Flat Pack Industrial
CY7C09579V-83BBC BB172 172-Ball Ball Grid Array (BGA) Commercial
CY7C09579V-83BBI BB172 172-Ball Ball Grid Array (BGA) Industrial
67 CY7C09579V-67AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09579V-67BBC BB172 172-Ball Ball Grid Array (BGA) Commercial
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144-Pin Plastic Thin Quad Flat Pack (TQFP) A144
144-Pin Pb-Free Plastic Thin Quad Flat Pack (TQFP) A144
DIMENSIONS ARE IN MILLIMETERS

= 108 F 022£0.05
= 050
= TYP. R 0.08 MIN.
= 0° MIN. 0.20 MAX.
= STAND-CFF
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015 -,'4‘1?1: ]_C :l:u:u:l-
T e J A
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36 =
37 72
R 0.08 MI
SEATING PLANE N f2esge 0.20 MAX.
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I heo max. - 0.6020.15
£ \1 i 1.00 REF —=f
f ' ! 51-85047-*A
ZV' 140005 DETALA
SEE DETAIL A

] 0.08

0.20 MAX.
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Package Diagrams (continued)

172-Ball FBGA (15 x 15x 1.25 mm) BB172
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FLeX36 is a trademark of Cypress Semiconductor Corporation. All products and company names mentioned in this document
may be the trademarks of their respective holders.
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