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= _ = OQ CY7C09569V
=—F ﬁE qQ PRELIMINARY CY7C09579V
N—— %
%@ 3.3V 16K/32K x 36
) .
@§§ FLEx36™ Synchronous Dual-Port Static RAM
Featuresy\@f’// « 3.3V Low operating power
/\\5 . _ — Active = 260 mA (typical)
o Tr 'Q@@“—ported memory cells which allow simulta- )
ne@/access of the same memory location — Standby =10 pA (typical)
. 2[&@ low-Through/Pipelined devices » Fully synchronous interface for ease of use
\&\\\; 16K x 36 organization (CY7C09569V) » Burst counters increment addresses internally
<® — 32K x 36 organization (CY7C09579V) — Shorten cycle times
"7 . 0.25-micron CMOS for optimum speed/power —Minimize bus noise
* Three modes — Supported in Flow-Through and Pipelined modes

—Flow-Through Counter Address Read Back via I/O lines

= S

— Pipelined  Single Chip Enable
__Burst » Automatic power-down
* Bus-Matching Capabilities on Right Port (x36 to x18 or « Commercial aod Ind@strial Temperature Ranges
x9) » Compact package
» Byte-Select Capabilities on Left Port —144-Pin TQFP (20 x 20 x 1.4 mm)
» 133-MHz Pipelined Operation —172-Ball BGA (1.0 mm pitch) (15 x 15 x .51 mm)
» High-speed clock to data access 4.1/5/6/8 ns
Logic Block Diagram
R_/WL ¢ R/Wg
OB Left Right [¢ OFR
Bo—B3 Port Port _
CE Control Control [* CER
L Logic Logic __
FT/Pipe, FT/Piper
BE
9 9
/0 —1/Og_ * 7 > ‘ N
9 9
1/Og ~1/O17 7 10 /0 AN ongss
9 Control Control 9 Match R
11015, —1/O261* 7 > « AN
9 9
. < yi N < N A BM
1/O27,~1/Ogs)” 7 AN / SIZE
" 14/15 14/15 1
Ao—A1z14L 7 —~— AO_A13’1/4~F[<
CLK ,| Counter/ Counter/ ‘ cLK
L \R’
ADS ,| Address f‘> True Dual-Ported <:: Address
oL Register RAM Array Register AN
—_————————P]
CNTEN_ Decode Decode
CNTRST,————*

Note:
1. Ag—-Aqj for 16K; Ag—Aq, for 32K devices.

For the most recent information, visit the Cypress web site atﬁy@@y‘.kypress.com
p\&f\‘s/
Cypress Semiconductor Corporation « 3901 North First Street ¢ SanJose =+ CA 95134 « 408-943-2600

May 1, 2000
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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 RAMSs.
Two ports are provided, permitting independent, simultaneous
access for reads and writes to any location in memory. Regis-
ters on control, address, and data lines allow for minimal set-
up and hold times. In pipelined output mode, data is registered
for decreased cycle time. Clock to data valid tcp, = 4.1 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; = 10.5 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 regis-
ter. The internal write pulse width is independent of the exter-
nal R/W LOW duration. The internal write pulse is self-timed
to allow the shortest possible cycle times.

A HIGH on CE for one clock cycle will power down the internal
circuitry to reduce the static power consumption. In the pipe-
lined 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) and 172-Ball Ball Grid Array (BGA) packages.
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This pin is A14L for CY7C09579V.
This pin is A14R for CY7C09579V.

Notes:

2.
3.
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Pin Configurations (continued)

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/030L| NC VSS |1/013L| VDD |I/O11L|[l/O11R| VDD |[I/O13R| VSS NC |I//O30R|I/O32R

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

C NC AlL |I/O31L|1/O27L| NC [I/O15L|[I/O10L|I/O10R|I/O15R| NC [I/O27R|I/O31R| A1R NC

D A2L A3L |[I/O35L|1/O34L|1/028L|1/016L| VSS | VSS |I/O16R|I/O28R|I/O34R|(I/O35R| A3R A2R

E | AM4L | ASL | NC | BOL | NC | NC NC | NC | BM | NC | A5R | A4R
F | vbD | A6L | A7L | BIL | NC NC | SIZE | ATR | A6R | VDD
G | OEL | B2L | B3L | CEL CER | VSS | BE | OER
H | vSS |RMWL | A8L | CLKL CLKR | A8R |R/WR | VSS
J A9L | A10L | VSS |ADSL | NC NC |ADSR| VSS | A1OR | A9R
K | A11L | A12L | NC |CNRSTL| NC | NC NC | NC |CNTRSTR| NC | A12R | A11R

L [FT/PIPEL| A13L |CNTENL||/O26L|1/0O25L|1/019L| VSS | VSS |I/O19R|I/0O25R|I/O26R|CNTENR| A13R |FT/PIPER

M NC | Ncl@ |yyo22L|1/018L| NC | I/O7L | I/O2L | WO2R | I/O7TR | NC [I/018R|I/022R| NCB! | NC

N JI/O24L|1/0O20L| I/O8L | I/O6L | I/O5L | 1/O3L | I/OOL | I/OOR | I/3R | I/O5R | I/O6R | I/O8R (I/O20R| I/024R

P JI/O23L|1/021L| NC VSS | I/04L | VDD | I/O1L | I/O1R | VDD | I/O4R | VSS NC |I/0O21R|I/O23R
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Selection Guide
CY7C09569V | CY7C09569V | CY7C09569V | CY7C09569V
CY7C09579V | CY7C09579V | CY7C09579V | CY7C09579V
-133 -100 -83 -67

fuaxz (MHz) (Pipelined) 133 100 83 67

Max. Access Time (ns) (Clock to Data, Pipelined) 4.1 5 6 8

Typical Operating Current Icc (MA) 260 250 240 230

Typical Standby Current for Igg; (mA) (Both Ports TTL Level) 35 30 25 25

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

Pin Definitions
Left Port Right Port Description

AOL_A13/14L AOR_A13/14R Address Inputs (AO_A13 for 16K, AO_A14 for 32K deViCGS).

ADS| ADSg 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

CE,_ CER Chip Enable Input.

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

CNTENL CNTENR 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 respec-
tive port to zero. CNTRST is not disabled by asserting ADS or CNTEN.

1/0g —1/O35. | /Ogr—1/O35r | Data Bus Input/Output.

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

RW, 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, FT/PIPER Flow-Through/Pipelined Select Input. For flow-through mode operation, assert this pin LOW.
For pipelined mode operation, assert this pin HIGH.

B —BaL Byte Select Inputs. Asserting these signals enable read and write operations to the correspond-
ing 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.

Vss Ground Input.

Vpp Power Input.
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Maximum Ratings Output Current into Outputs (LOW) ......cceviriiiiieeraninnee. 20 mA
ic Discharge Voltage ... S
(Above which the useful life may be impaired. For user guide- Static Discharge Voltage 2001V
lines, not tested.) Latch-Up CUurrent.........cooooiiiiienii e >200 mA
Storage Temperature ............cocooeeeiininnnnnns —-65°C to +150°C Operating Range
Ambient Temperature with .
POWEr APPIEd ..., —55°C to +125°C Ambient
) Range Temperature Vbop
Supply Voltage to Ground Potential —0.5V to +4.6V -
) Commercial 0°C to +70°C 3.3V 165 mV
DC Voltage Applied to - = =
Outputs in High Z State ......o.veveervrerenne. ~0.5V to Vpp+0.5V Industrial —40°C to +85°C 3.3V £165 mV
DC INpUt VOIAGE ... —0.5V to Vpp+0.5Vv[4 Shaded areas contain advance information.
Electrical Characteristics Over the Operating Range
CY7C09569V
CY7C09579V
-133 -100 -83 -67
Parameter Description Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unit
VoH Output HIGH Voltage 2.4 2.4 2.4 2.4 \
(VDD = Min., lOH =-4.0 mA)
VoL Output LOW Voltage 0.4 0.4 0.4 04 | V
(VDD = Min., |o|_: +4.0 mA)
ViH Input HIGH Voltage 2.0 2.0 2.0 2.0 \
VL Input LOW Voltage 0.8 0.8 0.8 08 | V
loz Output Leakage Current -10 10 | -10 10 | -10 10 | -10 10 | pA
lcc Operating Current (Vpp | Com’l. 260 | 410 250 | 385 240 | 360 230 | 340 | mA
= Max., loyt =0 MA)  nq; 270 | 385 mA
Outputs Disabled
lsB1 Standby Current (Both | Coml. 35 | 80 30 [ 75 25 | 70 25 | 65 | mA
Ports TTL Level) CE, &
CER > Vipp T = fyax Ind. 35 | 85 mA
Isg2 Standby Current (One |Com’l. 180 ‘ 230 170 ‘ 220 160 | 210 150 | 200 | mA
Port TTL Level) CE |
CER > Vi, f = fuax Ind. 170 | 235 mA
lsgs Standby Current (Both | Com'l. 001] 1 001] 1 001] 1 001 1 [mA
Ports CMOS Level) CE_
& CEr > Vpp - 0.2V, Ind. 0.01| 1 mA
f=0
Isga Standby Current (One |Com’l. 160 | 210 150 | 200 140 | 190 130 | 180 | mA
Port CMOS Level) CE| [} 150 | 200 mA
| CER 2 Vi, f = fmax
Shaded areas contain advance information.
Capacitance
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Tp=25°C, f=1MHz, 10 pF
Cout Output Capacitance Vpp =3.3V 10 pF

Note:
4. Pulse width < 20 ns.
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AC Test Load and Waveforms

3.3v
Z,=50Q R=50Q
TPUT o
ouTPU R1 =590Q
OUTPUT J_
Vg = 1.5V C=5pF
™ T P A{ R2 = 435Q
(@) Normal Load (Load 1) (b) Three-State Delay (Load 2) =

3.0v

90%
ALL INPUT PULSES v, — 0% ’

<3 ns—> -

7 A
% 67
S
N 5
=
w 4T
o
T 34
S
8 24
L
< 14

e I B | >
20> 30 60 80 100 200

Capacitance (pF)

(b) Load Derating Curve

Notes:

5. External AC Test Load Capacitance = 10 pF.
6. (Internal I/O pad Capacitance = 10 pF) + AC Test Load.
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Switching Characteristics Over the Operating Range
CY7C09569V
CY7C09579V
-133 -100 -83 -67
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. Unit
fMAX1 fvax Flow-Through 83 67 45 40 MHz
fmaxe fmax Pipelined 133 100 83 67 MHz
tcyct Clock Cycle Time - Flow-Through 12 15 22 25 ns
tcyc2 Clock Cycle Time - Pipelined 7.5 10 12 15 ns
tcH1 Clock HIGH Time - Flow-Through 4.8 6.5 7.5 8.5 ns
teLr Clock LOW Time - Flow-Through 4.8 6.5 7.5 8.5 ns
tcho Clock HIGH Time - Pipelined 4 6.5 ns
teL Clock LOW Time - Pipelined 6.5 ns
tr Clock Rise Time ns
te Clock Fall Time ns
tsa Address Set-Up Time 3.0 35 4 4 ns
tha Address Hold Time 0.5 0.5 0.5 0.5 ns
tsg Byte Select Set-Up Time 3.0 35 4 4 ns
the Byte Select Hold Time 0.5 0.5 0.5 0.5 ns
tsc Chip Enable Set-Up Time 3.0 35 4 4 ns
the Chip Enable Hold Time 0.5 0.5 0.5 0.5 ns
tsw R/W Set-Up Time 3.0 35 4 4 ns
thw R/W Hold Time 0.5 0.5 0.5 0.5 ns
tsp Input Data Set-Up Time 3.0 35 4 4 ns
thp Input Data Hold Time 0.5 0.5 0.5 0.5 ns
tsAD ADS Set-Up Time 3.0 35 4 4 ns
tyAD ADS Hold Time 0.5 0.5 0.5 0.5 ns
tsen CNTEN Set-Up Time 3.0 35 4 4 ns
then CNTEN Hold Time 0.5 0.5 0.5 0.5 ns
tsrsT CNTRST Set-Up Time 3.0 35 4 4 ns
tyrsT CNTRST Hold Time 0.5 0.5 0.5 0.5 ns
toe Output Enable to Data Valid 6.5 8 9 10 ns
to,Z"® | OE to Low Z 1 2 2 2 ns
tou” & | OF to High Z 6 7 7 7 ns
tcp1 Clock to Data Valid - Flow-Through 10.5 12.5 18 20 ns
tcp2 Clock to Data Valid - Pipelined 4.1 5 6 8 ns
tcal Clock to Counter Address Valid - Flow- 10.5 125 18 20 ns
Through
tcaz Clock to Counter Address Valid - Pipelined 8 9 10 11 ns
toc Data Output Hold After Clock HIGH 1 ns
texnzl " & | Clock HIGH to Output High Z 45 6 7 8 ns
texzt 8 | Clock HIGH to Output Low Z ns
Notes:

7. This parameter is guaranteed by design, but it is not production tested.
8. Test conditions used are Load 2.
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Switching Characteristics Over the Operating Range (continued)

CY7C09569V
CY7C09579V
-133 -100 -83 -67
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. Unit
Port to Port Delays
tcwop Write Port Clock HIGH to Read Data Delay 24 30 35 35 ns
tces Clock to Clock Set-Up Time 6.5 9 10 12 ns

Switching Waveforms
Read Cycle for Flow-Through Output (FT/PIPE = Vv, )% 10. 11, 12]

teve
<~— leyy—>{<— oL —

ok — /] A S N A N
o th?‘\—' | the tsc|— “’Rém

5 XV TR TRXXXY XXX XXX

tsw thw
tsa ta

ADDRESS X>G A1 ’X‘X‘X‘@‘X‘X’X‘ A”+3><><><><><

. tenr < the tekHz
K XXX i KKK 2 X Ko—
tckiz ~ toc
toLz
OE
tog —

Notes:
9. OE is asynchronously controlled; all other inputs are synchronous to the rising clock edge.
10. ADS =V, CNTEN =V, and CNTRST = V.
11. The output is disabled (high-impedance state) by ﬁ=vmmwing the next rising edge of the clock.
12. 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.
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Switching Waveforms (continued)
Read Cycle for Pipelined Operation (FT/PIPE = V)% 10 11, 12]

teve

7 7 S A N A N
XN LN | XXX | XXX «TM

tsc the

XA | RXXXY | XXXXY [XXXX | XXXXY

tsw thw

tsa | ta
ADDRESS X>< A, A

1 Latenc — top, =
DATAouT N Latenoy R oo,

Ques XK an:

<—to HzZ—1

— -— i

tekiz bLZ

OE

E—

I loe

Bus Match Read Cycle for Flow-Through Output (FT/PIPE =V, )% 11,13, 14, 15]

teyer
~— top1—{=—ftcL1—

k] A Y AN N4
= SO K| ALK | AN | AKX

w XX | KXXX | XXXXY [ XXXXY

Toyyl—
tsp [«—= tha
ADDRESS X>< An An Ant
DATAGuT
I LOW
OE
Notes:

13. Timing shown is for x18 bus matching; x9 bus matching is similar with 4 cycles between address inputs.
14. See table “Right Port Operation “for data output on first and subsequent cycles.
15. 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).

10
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Switching Waveforms (continued)
Bus Match Read Cycle for Pipelined Operation (FT/PIPE = V,)[% 11. 13, 14, 15]

tevez
-— tCH2 —>|— tCL2 —

CLK /
7

RIW 9/ N

ADDRESS A,
tsa | tha — teoo tcpp —— tcp2 —

DATA forkz < < <

OUT Qn Qn Qn+1

1 Latency - . oo

OE LOW 1st Cycle 2nd Cycle 1st Cycle

Bank Select Pipelined Read!*®: 17]
tevez

~ teh2

CLKL

tSA ]
ADDRESS gy Ay
1SC feufs]
CEe) A

I
DATAOUT(Bl <><><><><><>k

ISA o]

ADDRESS g5 Ay D

tcp2

__ |
CE@gy) zg >,‘/
> «— 1 T
tsc the tcp2
Q2 7:|k *Q4

tekiz

DATAouT(B2)
tekLz

Notes:
In 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

16.
ADDRESS ;) = ADDRESSgy.
17. B0 =B1=B2=B3=BM = SIZE = ADS = CNTEN = V;, CNTRST = V..

11
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Switching Waveforms (continued)
Left Port Write to Flow-Through Right Port Read[1718:19. 20, 21]
N N
R, /<XSW>\ /<><><><><><><>\ XXX AKXXXXX
tsa

tsp <_.‘<_.

DATAN, ><><><VAL'D><><><><><><><><X KR XXK
CLKg _]/ tep1 \ y/ N—

|
. S OO CKKKKK

|

ADDRESS MATCH NO

R MATCH

! tcwpp | tcpr '

DATAGUTR < VALID VALID
— toc —

tbc

Pipelined Read-to-Write-to-Read (OE = V, )[*% 2223, 24]

teve

GD-ONIV O NIV CONI.CONIV O ONIV OGN N

< lchz

CLK

R/W X>

tsw
ADDRESS Z>
tsa
DATA
DATAGUT
———————— READ <NO OPERATION=» WRITE READ - — — — -—
Notes:

18. The same waveforms apply for a right port write to flow-through left port read.

19. CE=B0=B1=B2=B3=ADS=CNTEN=V, ; CNTRST=V,,.

20. OE =V,_for the right port, which is being read from. OE =V, for the left port, which is being written to.

21. lttccs < maximum specified, then data from right port READ is not valid until the maximum specified for tc\ypp. If tccs>maximum specified, then data is not valid
until tees + tepg (tewpp does not apply in this case).

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

23. CE=ADS =CNTEN =V, ; CNTRST = V|,.

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

12
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Switching Waveforms (continued)
Pipelined Read-to-Write-to-Read (OE Controlled)[!1 22 23, 24]

¢

CLK 7

| A

e XN

tse |e—s|e—s| thc

LOONEV.OONIV. 90N

§

R/IW X>
thw

tsw
D S D
ADDRESS
tsa tha tsp| b
DATA L% Dz XXX X Pres XX
tep2 tekiz tcp2
DATAquT Qs Qn+a
}tOHZ ‘4—
———————— READ WRITE READ - — — — -

13



7C09579V: 10/97
CY7C09569V
CY7C09579V

Revision: May 1, 2000

PRELIMINARY

Switching Waveforms (continued)
Bus Match Pipelined Read-to-Write-to-Read (OE =V, )[t1: 13, 14, 15,23, 24, 25]

tsc the

ae Q0 LA | A0 | AKX | AXKN | AN | AXXN | AXKN | AKX\ | AN
XX AXXY

Note:

1stWord  2nd Word tekLz
PATAout QzXX)F Qﬂ
tepz | tcpz |
DATA|N
READ READ READ No WRITE WRITE READ READ READ
1st Cycle | 2nd Cycle | Operation | 1st Cycle |2nd Cycle 1st Cycle | 2nd Cycle
25. 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.

14
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Switching Waveforms (continued)
Flow-Through Read-to-Write-to-Read (OE = V, [0 12. 13, 14, 23, 24]

~— teycr —

e SO | KON | K| KO | KN <X

tsw s thw

/x/_
AN

X0 | XX | XX XX | XX
s )OOKA

tsw thw
ADDRESS ECD@QM n+3 M
tsa tha
DATA
cp1 tcon lcor | lcpr |
DATAOUTM Qn Qn+1 | Qn+3
toc ] tekHz NO llckLz tbc
_________ READ <_OPERA-“ON_’‘—WRlTE_> READ - — — -—

Flow-Through Read-to-Write-to-Read (OE Controlled)!10 12, 22,23, 24]

~—locycr —

= SO KN | K| A | K| AN | KX

o XX TSN | A | A T XX

tsw

ADDRESS X> ‘X‘ Amms

DATA|N toe

— tcpr
|
DATAquT ><><>®< n 4 .I<Z> Qne4

oHZ tekiz toc
oF SO XN

————————— READ WRITE READ - — — -

tep1
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Switching Waveforms (continued)
Bus Match Flow-Through Read-to-Write-to-Read (OE = Vv, )l*1 13,14, 15,23, 24, 25]

~—tcyc1—

S O N N N N G W
e 0N 00 AN KX A0 AXN | A0
o 37 X0 00| AL X000 | AR TR T 00

>
O
O
py)
m
w0
wn
§>
=1
>
=]
>
=]
+
é
>
=]
x
| > ||
=]
x
>
=]
é
>
=]
F
é
=]
T
N

2

tep1
-~ i 1st Word  2nd Word
tepy toc CKHZ

tep1 tep1
I/
DATAOUT m Qn Qn Qn+1 Qn+1

52

1st Word  2nd Word

-—

tekiz

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 Advancel2®!

tevez
lchz | few

rooness SO i KKK XXX KKKKIKKK

ISAD |« [«——| tHAD
s | KXY XX | XX
thap
NTENIN L XN AN | XN
tsen *77 then then
READ toe
COUNTER HOLD
_ _ _ _ EXTERNAL—= READ WITH COUNTER READ WITH COUNTER- _
ADDRESS

Flow-Through Read with Address Counter Advancel2¢!

—lcyer——
toht toLa
aooress XX A KOOI KA K KKK KKK KK XK KA XK
tsap thaD
s XN | XY XY [ XX [ XX XX
tspp °77 thaD
e S | K| LSO | A XN A AXN
tsen [-— then tsen 1 then
COUNTER HOLD READ
- — — — EXTERNAL——r—— READ WITH COUNTER WITH- — — — -
ADDRESS COUNTER
Note:

26. CE=OE =V, ; RW = CNTRST = V.
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Switching Waveforms (continued)
Write with Address Counter Advance (Flow-Through or Pipelined Outputs)27: 28

—lcvez

SA ] tha
ADDRESS Xﬁ(% KX AKX KKK KK KKK AHAX XX
INTERNAL
aoonees XX KX & X At X e X Aa X A

AX XX XX

w05 XN
amen XN | AN XY XN LN LA LN

tsen M7 then
—
DATAN E Dy Dn+1 Dn+1 Dn+2 Dn+3 Dn+a
tsp thp
WRITE EXTERNAL WRITE WlTH WRlTE COUNTER
= ADDRESS "7 COUNTER HOLD WRITE WITH COUNTER —= — — —

Notes:
27. CE=B0=B1=B2=B3=R/W=V,;CNTRST =V,
28. 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 22, 29, 30, 31]

tevez
tchz  forz
CLK ZT__1+(___7
tsa | tha
ADDRESS A, A A,

INTERNAL
ADDRESS  “« X 0 X ! X An

tsw | thw

w0 XXXXXN L AXY [ XXX T XXX | XXX

AD

XAm
XX
O
swen KXXXXY TS0 T 00| X0 | AN | AN
XX
XX

:
:
g
:

tsrsT| tHRST

ST XTTAXY | XXX XXX | XXX | XXX

SRR

tsp| D
DATA Do
tep2 | tep2 |
[31] —
tekiz
COUNTER WRITE READ READ READ READ
RESET ADDRESS 0 ADDRESS 0 ADDRESS 1 ADDRESS A, ADDRESS An

Notes:

29. CE=B0=B1=B2=B3=V,.

30. No dead cycle exists during counter reset. A READ or WRITE cycle may be coincidental with the counter reset.

31. Output state (HIGH, LOW, or High-Impedance) is determined by the previous cycle control signals. Ideally, DATAgt should be in the High-Impedance state
during a valid WRITE cycle.
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Switching Waveforms (continued)
Counter Reset (Flow-Through Outputs)22: 24, 29,30, 31]

—levez ——
teh2 tcro
o RL/X/
— 7

ADDRESS

INTERNAL Ay ><

ADDRESS

tsw| thw
R XXX | KXY

¢

e XXX XK
CNTRST 2>\ / teo | tp
tepr

READ READ

DATAouT <><><
WRITE READ
I ADDRESSO0 |~ ADDRESS1 ]~ ADDRESSnN

COUNTER _ |
RESET ADDRESS 0
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Switching Waveforms (continued)
Pipelined Read of State of Address Counter [32:33.34]
tevez
tchz  tere
CLlk 7 _ZT__\\___7ZT__\\___7ZT__\\__;7é__—\\__;7£__—\\__;7 \
tsa| tha
INTERNAL
ADDRESS An X Ani1 X An+2
tsap |tHaD | |
75 QR TRXXN XXX LXXXY [ XXX | XX
tSCN tHCN tSAD tHAD
l 1
ONTER A KX)\/ W AXXN | AX
tsen tsen | then
DATA
READ WITH
E)IZ'IC')QIIQDNAL foc COUNTER COUNTER
READ COUNTER ADDRESS
ADDRESS HOLD READ WITH COUNTER
Flow-Through Read of State of Address Counter [32 33 35]
tever
toh1 | toLs

w AL N S S\

tsa| tha

-

A\
oo DX XXKKXXXXKXXXKXXXKK
X
AX

INTERNAL
ADDRESSE@( An X An+1 x An+2 X An+3

tsap | tHap | |

s QLT | AXY XXX | XXX XXX | XXX

1
tsen | then tSCN|._.._.|tHCN

smen ON | AXY | XX LA | AXY [ XA LAXKN

tsen | tHen
t READ WITH
e COUNTER
LOAD
EXTERNAL READ COUNTER ADDRESS COUNTER
ADDRESS HOLD READ WITH COUNTER

Notes:

32. CE=OE =V, ; RW=CNTRST =V,,.

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

34. 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.
35. 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[36: 7. 38
Inputs Outputs
OE CLK CE R/W 1/Og—lOgs5 Operation
igh- [39]
X o~ H X High-Z Deselected
X o~ L L D|N Write
L L L H Dout Read(]
H X L X High-Z Outputs Disabled
Address Counter Control Operation36: 40l
Previous o o
Address | Address | CLK E R/W ADS CNTEN | CNTRST | Mode Operation
X X - X X X X L Reset | Counter Reset
A, X o~ X X L L H Load | Address Load into Counter
A, A, o 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 An - X X H L H Incre- | Counter Increment
ment
Notes:

36. “X"="Don’t Care,” “H" =V, “L" =V,
37. ADS, CNTEN, CNTRST = “Don’t Care.”

38. OE is an asynchronous input signal.
39. When CE changes state In the pipelined mode,

40. Counter operation is independent of CE.

22
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Right Port Configuration[?5 41
BM SIZE Configuration I/0 Pins used
0 0 Xx36 VOOR—35R
1 0 x18 /Ogr_17R
1 1 X9 l/OOR—BR
Right Port Operation[#?
Configuration BE Data on 1st Cycle Data on 2nd Cycle | Dataon 3rd Cycle Data on 4th Cycle
x18 0 DQor-17rR DQ1gr-35R - -
x18 1 DQ1gr-35R DQor-17r - -
X9 0 DQor-gr DQgr-17r DQigr-26rR DQ27r-35R
X9 1 DQ27r-35R DQ1gr-26rR DQgr-17r DQor-sr
Readout of Internal Address Countert!
Address on 2nd I/O Pins used on 2nd
Configuration Address on 1st Cycle | I/O Pins used on 1st Cycle Cycle Cycle
Left Port x36 AOL—14L |/O3|__17|_ - -
R|ght POI’t X36 AOR—14R |/03R—17R - -
nght Port x18 WA, AOR—14R |/02R_17R - -
nght Port x9 A6R—14R VOOR—BR BA, WA, AOR—SR VolR—8R
Left Port Operation
Control Pin Effect
BO 1/0g_g Byte Control
B1 1/0g_17 Byte Control
B2 1/01g_56 Byte Control
B3 1/047_35 Byte Control

Notes:
41.

In x36 mode, BE input is a “Don’t Care”.
42. DQ represents data output of the chip.

43. x18 and x9 configuration apply to right port only.
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Counter Operation word, or 9-bit byte format for data I/O. The data lines are divid-
ed into four lanes, each consisting of 9 bits (byte-size data
The CY7C09569V/09579V Dual-Port RAM (DPRAM) con- lines).
tains on-chip address counters (one for each port) for the syn-
chronous 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 ad- ¢
dresses required to sequence out the 36-bit word in 18-bit or
9-bit increments. The sub-counter counts up in the “Little En- CY7C09569V
dian” mode, and counts down if the user has chosen the “Big CY7C09579V
Endian” mode. The address counter is required to be in incre- x36 | 16K/32Kx36
ment mode in order for the sub-counter to sequence out the 4——)p| DualPort
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 ?T
address counter in the CY7C09579V uses addresses (Ag_14)- BM SIZE

BE

X9, x18, x36

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
CNTENyR pin is active as well.

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

2. CNTENR (pin #25/84) is a port's count enable, provided both the Bus Match Select (BM) pin and to the Bus Size Select
to stall the operation of the address input and utilize the (SIZE) pin will select long-word (36-bit) operation. A logic “1”
internal address generated by the internal counter for fast level applied to the Bus Match Select (BM) pin will enable
interleaved memory applications; when asserted, the ad- whether byte or word bus width operation on the right port 1/Os
dress counter will increment on each positive transition of depending on the logic level applied to the SIZE pin. The level
that port's clock signal. of Bus Match Select (BM) must be static throughout normal

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

A new read-back (Hold+Read Mode) feature has been added, ~ The Bus Size Select (SIZE) pin selects either a byte or word

which is different between the left and right port due to the bus ~ data arrangement on the right port when the Bus Match Select
matching feature provided only for the right port. In read-back ~ (BM) pinis HIGH. A logic “1” on the SIZE pin when the BM pin

mode the internal address of the counter will be read fromthe 1S HIGH selects a byte bus (9-bit) data arrangement). A logic
data I/Os as shown in Figure 1. “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)
CY7C09569V of data are transferred through the right data port. A logic “0”
CY7C09579Vv on the BE pin will select Little Endian data sequencing ar-
rangement and a logic “1” on the BE pin will select a Big Endi-

RAM an data sequencing arrangement. Under these circumstanc-
ARRAY es, the Ieve_l on the BE pin should be static throughout dual-

port operation.

—»

4

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) opera-
—_— : tion. In this mode, the right port’s I/O operates essentially in an
> \ 4 > identical fashion to the left port of the dual-port SRAM. How-
ever no Byte Select control is available. All 36 bits of the long-

word are shifted into and out of the right port’s I/O buffer stag-
es. All read and write timing parameters may be identical with
respect to the two data ports. When the right port is configured
Bus Match Operation for a long-word size, Big- Endian Select (BE) pin has no appli-
cation and their inputs are “don’t care’™¥ for the external user.

Address Read-Back

Figure 1. Counter Operation Diagram

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

Note:

44. 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/Ogr_17r. The level applied to the Big Endian (BE) pin
determines the right port data I/0O sequencing order (Big Endi-
an 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 opera-
tion resulting in the most significant data word being trans-
ferred through the right port first. Internally, the data will be
stored in the appropriate 36-bit LSB or MSB 1/O memory loca-
tion. 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.

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)

25

pin is set to a logic “1”. In this mode, 9 bits of data are ported
through I/OOR—SR-

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/O 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/0O 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-3sR) are
three-stated.
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16K x36 3.3V Synchronous Dual-Port SRAM

Speed Package Operating
(MHz) Ordering Code Name Package Type Range
133 CY7C09569V-133AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09569V-133BAC BB172 172-Ball Ball Grid Array (BGA) Commercial
100 CY7C09569V-100AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09569V-100BAC BB172 172-Ball Ball Grid Array (BGA) Commercial
83 CY7C09569V-83AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09569V-83Al Al44 144-Pin Thin Quad Flat Pack Industrial
CY7C09569V-83BAC BB172 172-Ball Ball Grid Array (BGA) Commercial
CY7C09569V-83BAl BB172 172-Ball Ball Grid Array (BGA) Industrial
67 CY7C09569V-67AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09569V-67BAC 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
133 CY7C09569V-133AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09569V-133BAC BB172 172-Ball Ball Grid Array (BGA) Commercial
100 CY7C09579V-100AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09579V-100BAC BB172 172-Ball Ball Grid Array (BGA) Commercial
83 CY7C09579V-83AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09579V-83Al Al44 144-Pin Thin Quad Flat Pack Industrial
CY7C09579V-83BAC BB172 172-Ball Ball Grid Array (BGA) Commercial
CY7C09579V-83BAl BB172 172-Ball Ball Grid Array (BGA) Industrial
67 CY7C09579V-67AC Al44 144-Pin Thin Quad Flat Pack Commercial
CY7C09579V-67BAC BB172 172-Ball Ball Grid Array (BGA) Commercial

Shaded areas contain advance information.

Document #: 38-00743-B
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Package Diagrams

144-Pin Plastic Thin Quad Flat Pack (TQFP) A144

22.00£0.100 SQ

2000£0.050 SO
DIMENSIONS ARE IN MILLIMETERS.

0.2210.05

050
TYP R 008 MIN.
0* MIN 0.20 MAX.
STAND-OFF
0.05 MIN.
015 MAX.
\ | GAUGE PLANE
l R 008 MIN. / ?‘ |
0*-7*
SEATING PLANE NGjaesre 0.20 MAX.
1.60 MAX ¢8X) 0.20 MIN.—
r - - ~ — 06020.(5
| £ \\ i 1.00 REF —= [
= f N 2 ! TAILA 51-85047-A
0.20 MAX /v 1.4020.05 DETAIL
SEE DETAIL A
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Package Diagrams (continued)
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