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Features

True Dual-Ported memory cells which allow simulta-
neous access of the same memory location

32K x 8 organization (CY7C007)

32K x 9 organization (CY7C017)

0.35-micron CMOS for optimum speed/power
High-speed access: 1211/15/20 ns

Low operating power

—Active: Icc =180 mA (typical)

— Standby: Iggz = 0.05 mA (typical)

32K x 8/9
Dual-Port Static RAM

» Fully asynchronous operation
» Automatic power-down

Expandable data bus to 16/18 bits or more using Mas-
ter/Slave chip select when using more than one device

On-chip arbitration logic

Semaphores included to permit software handshaking
between ports

INT flags for port-to-port communication

Pin select for Master or Slave

Commercial and Industrial temperature ranges
Available in 68-pin PLCC

Pin-compatible and functionally equivalent to IDT7007

Logic Block Diagram

—T—

RIW,

[2] 8/9 %
/

(:Ig R/Wg
f CEg
/\:E OEg

% 8/9 [2]
< AN

llOOL_|/O7/8L: 7 - N =i/OOR_|/O7/8R
/O /O
Control Control
A A 1 | Address j‘> True Dual-Ported <: Address | 15 A A
OL=4L 7 Decode RAM Array Decode N OR™T14R
15 s
A_OL_A14L 7/ > N AOR_AﬂR
CE_ > Interrupt CEr
OE, Semaphore OEg
R/W, Arbitration R/WR
SEML - SEVir
BUSY| < il tr » BUSYR
WL < > WR
M/S

Notes:

1. See page 5 for Load Conditions.
2. 1/0g-1/0 for x8 devices; 1/0g—1/Og for x9 devices.

3. BUSY is an output in master mode and an input in slave mode.

For the most recent information, visit the Cypress web site at www.cypress.com

Cypress Semiconductor Corporation
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Functional Description

The CY7C007 and CY7C017 are low-power CMOS 32K x 8/9
dual-port static RAMs. Various arbitration schemes are includ-
ed on the devices to handle situations when multiple proces-
sors access the same piece of data. Two ports are provided,
permitting independent, asynchronous access for reads and
writes to any location in memory. The devices can be utilized
as standalone 8/9-bit dual-port static RAMs or multiple devices
can be combined in order to function as a 16/18-bit or wider
master/slave dual-port static RAM. An M/S pin is provided for
implementing 16/18-bit or wider memory applications without
the need for separate master and slave devices or additional
discrete logic. Application areas include interprocessor/multi-
processor designs, communications status buffering, and
dual-port video/graphics memory.

Pin Configuration

Each port has independent control pins: Chip Enable (CE),
Read or Write enable (R/W), and Output Enable (OE). Two
flags are provided on each port (BUSY and INT). BUSY sig-
nals that the portis trying to access the same location currently
being accessed by the other port. The Interrupt flag (INT) per-
mits communication between ports or systems by means of a
mail box. The semaphores are used to pass a flag, or token,
from one port to the other to indicate that a shared resource is
in use. The semaphore logic is comprised of eight shared
latches. Only one side can control the latch (semaphore) at
any time. Control of a semaphore indicates that a shared re-
source is in use. An automatic power-down feature is con-
trolled independently on each port by a Chip Select (CE) pin.

The CY7C007 and CY7C017 are available in 68-pin PLCC
packages.

68-Pin PLCC
Top View
£
-,
]S
o
4 2= _,E—' S o0 62 22
w W | < ™ N 4 O J J J J
QRS sdSd s EEEE
| O o O o O o O e O e O e Y s | \
1105 [ 10 60 [ Ag.
1og [ 11 90 Aa
1oa g 12 581 Aq
105 [0 13 570 A
GND] 14 56 [0 AL
1106 O 15 551 Ao
1107, O 16 547 INT_
Vee [ 17 53[1 BUSY,
GND [ 18 CY7C007 (32K x 8) 521 GND
1100r O 19 CY7C017 (32K x 9) 51 Ms
1101r O 50 50 [1 BUSYr
110,r O 21 49 [ INTR
Vee O 2 48[ Aor
1103r O 23 47[ AR
1104 O 24 a6H Axr
110sr O 25 45 Asr
1106r O 26 44 AR
~NOWW O O 4 AN M ST W © N 00 O+ N M
L NN N MO MM OO MM MO0 5 <3 < < )
| N [y Ny Ny N g N NN NN NNy Ny Ny N N NN NN N gy A gy )
LS FE LS 528 5558£58¢%8
cEBEEbiEedse s
= &8 &
g
z
Note:
4. This pin is I/O for CY7CO017 only.
2
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Selection Guide
CY7C007 CY7C007 CY7C007
CY7C017 CY7C017 CY7C017
-12M1] -15 -20
Maximum Access Time (ns) 12 15 20
Typical Operating Current (mA) 195 190 180
Typical Standby Current for Isg; (MA) (Both Ports TTL Level) 55 50 45
Typical Standby Current for Iggz (MA) (Both Ports CMOS Level) 0.05 0.05 0.05
Pin Definitions
Left Port Right Port Description
CE_ CEg Chip Enable
RW, RWR Read/Write Enable
OE, OER Output Enable
1/0g —1/OgL I/Ogr—1/Ogr Data Bus Input/Output (1/0g—I/O7 for x8 devices and 1/Og—I/Og for x9)
SEM_ SEMg Semaphore Enable
INT, INTR Interrupt Flag
BUSY_ BUSYR Busy Flag
M/S Master or Slave Select
Vee Power
GND Ground
NC No Connect
Maximum Ratings Output Current into Outputs (LOW)......ccccovvvveriineenns 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 CUITeNt.......cooiiiie e >200 mA
Storage Temperature ..........ccccoeeveeeieiinnnnns —-65°C to +150°C Operating Range
Ambient Temperature with _
Power Applied.........c.coveveeeeeeeeeece e —55°C to +125°C R T Ambient v
Supply Voltage to Ground Potential —0.3V to +7.0V ange emperature ce
H o o 0,
DC Voltage Applied to Outputs Commercial 0°C to +70°C 5V + 10%
iN High Z State ......ccovvveeeie e —-0.5V to +7.0V Industrial —40°C to +85°C 5V + 10%
DC Input Voltage[s] ......................................... —-0.5V to +7.0V Shaded areas contain advance information.

Note:
5. Pulse width < 20 ns.

Downloaded from Elcodis.com electronic components distributor
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Electrical Characteristics Over the Operating Range
CY7C007
CY7C017
-121 -15 -20
Parameter Description Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unit
Von Output HIGH Voltage (V¢ = 5V) 24 24 24 \
VoL Output LOW Voltage 0.4 0.4 0.4 \Y,
ViH Input HIGH Voltage 2.2 2.2 2.2 \
VL Input LOW Voltage 0.8 0.8 0.8 \Y,
loz Output Leakage Current -10 10 -10 10 -10 10 A
lcc Operating Current Com’l. 195 | 325 190 | 280 180 | 275 | mA
(VCC = Max, lOUT =0 mA)
Outputs Disabled Indust. 215 | 305 305 | 290 | mA
Isg1 Standby Current Com’l. 55 ‘ 75 50 70 45 65 mA
(Both Ports TTL Level)
CE, & CEg = Vi £ = fyax Indust. 65 95 60 80 mA
Isg2 Standby Current Com’l. 125 ‘ 205 120 | 180 110 | 160 | mA
(One Port TTL Level)
CE, | CEr 2 Vi f = fyax Indust. 135 | 205 125 | 175 | mA
Isga Standby Current Com’l. 0.05 ‘ 0.5 0.05 | 05 0.05 | 0.5 | mA
(Both Ports CMOS Level)
CE, & CEg > Ve - 0.2V, Indust. 0.05 | 0.25 0.05 | 0.25 | mA
f=0
Isga Standby Current Com’l. 115 ‘ 185 110 | 160 100 | 140 | mA
(One Port CMOS Level)
CE, | CEr = Vi f=fMAx[6] Indust. 125 | 175 115 | 155 | mA
Shaded areas contain advance information.
Capacitancel”
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta =25°C, f=1MHz, 10 pF
Cout Output Capacitance Vee =50V 10 pF
Notes:

6. fyax = Utrc = Allinputs cycling at f = 1/tgc (except output enable). f = 0 means no address or control lines change. This applies only to inputs at CMOS level standby Isgs.

7. Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and Waveforms
5V
5V
R1= 893Q RTH= 250Q
OUTPUT, OuTPUT T“M— R1= 8930
C= 30 OUTPUT
C= 30pF -|- R2= 347Q pFT C= 5pF
— = P R2= 347Q

(a) Normal Load (Load 1)

AC Test Loads (Applicable to -12 only)E

Z,=50Q R=50Q
OUTPUT o
T

VTH = 1.4V

(a) Load 1 (-12 only)

3.0v

VTH = 1.4V

(b) Thévenin Equivalent (Load 1)

L

(c) Three-State Delay (Load 2)

(Used for t 7, tyz, thzwe, & tizwe
including scope and jig)

ALL INPUT PULSES

10%

GND

<3 ns-—>

90%
10%

90%

- <3ns

A (ns) for all -12 access times

Capacitance (pF)

(b) Load Derating Curve

Note:
8. Test Conditions: C = 10 pF.
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Switching Characteristics Over the Operating Rangel®l

w

Wy

CY7C007
CY7C017
—12l -15 —20
Parameter Description Min. Max. Min. Max. Min. Max. Unit
READ CYCLE
tre Read Cycle Time 12 15 20 ns
tan Address to Data Valid 12 15 20 ns
toHA Output Hold From Address Change 3 3 3 ns
tacelt CE LOW to Data Valid 12 15 20 ns
tooe OE LOW to Data Valid 8 10 12 ns
tzoet 213 | OE LOW to Low Z 3 3 3 ns
tyzoe 1218 | OE HIGH to High Z 10 10 12 ns
t et 1218 | CE LOW to Low Z 3 3 3 ns
tyzeet 1218 | CE HIGH to High Z 10 10 12 ns
tpy ) CE LOW to Power-Up 0 0 0 ns
tppt CE HIGH to Power-Down 12 15 20 ns
tage”) Byte Enable Access Time 12 15 20 ns
WRITE CYCLE
twe Write Cycle Time 12 15 20 ns
tecel¥! CE LOW to Write End 10 12 15 ns
taw Address Valid to Write End 10 12 15 ns
tha Address Hold From Write End 0 0 0 ns
tga1¥] Address Set-Up to Write Start 0 0 0 ns
thwE Write Pulse Width 10 12 15 ns
tsp Data Set-Up to Write End 10 10 15 ns
tHD Data Hold From Write End 0 0 0 ns
tyzwer? 1] R/W LOW to High Z 10 10 12 ns
t w2 13 R/W HIGH to Low Z 3 3 3 ns
twopi Y Write Pulse to Data Delay 25 30 45 ns
topp Y Write Data Valid to Read Data Valid 20 25 30 ns
BUSY TIMINGH®)
taa BUSY LOW from Address Match 12 15 20 ns
taHA BUSY HIGH from Address Mismatch 12 15 20 ns
ta e BUSY LOW from CE LOW 12 15 20 ns
tarc BUSY HIGH from CE HIGH 12 15 17 ns
tps Port Set-Up for Priority 5 5 5 ns
twa R/W HIGH after BUSY (Slave) 0 0 0 ns
twh R/W HIGH after BUSY HIGH (Slave) 11 13 15 ns
Notes:

9. Test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading of the specified
loilon @nd 30-pF load capacitance. .

10. To access RAM, CE=L, SEM=H. To access semaphore, CE=H and SEM=L. Either condition must be valid for the entire tg-g time.

11. Atany given temperature and voltage condition for any given device, ty g is less than t, ;cg and tyzog is less than t, zoe.

12. Test conditions used are Load 3.

13. This parameter is guaranteed but not tested.

14. For information on port-to-port delay through RAM cells from writing port to reading port, refer to Read Timing with Busy waveform.

15. Test conditions used are Load 2.
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Switching Characteristics Over the Operating Rangel®! (continued)

CY7CO007
CY7CO017

—1oM1

-15

Parameter Description

Min.

Max.

Min.

Max.

Min.

Max.

Unit

BUSY HIGH to Data Valid

12

15

20

ns

INTERRUPT TIMING]

INT Set Time

12

15

20

ns

INT Reset Time

12

15

20

ns

SEMAPHORE TIMING

SEM Flag Update Pulse (OE or SEM)

10

10

10

ns

SEM Flag Write to Read Time

ns

SEM Flag Contention Window

ns

SEM Address Access Time

12

15

20

ns

Data Retention Mode

The CY7C007 and CY7C017 are designed with battery back-

up in mind. Data retention voltage and supply current are guar-

anteed over temperature. The following rules ensure data re-

tention:

1. Chip enable (CE) must be held HIGH during data retention, with-
inVee to Ve —0.2V.

2. CE must be kept between V¢ — 0.2V and 70% of V¢
during the power-up and power-down transitions.

3. The RAM can begin operation >tgc after V¢ reaches the
minimum operating voltage (4.5 volts).

Switching Waveforms

Read Cycle No. 1 (Either Port Address Access)[18 19.20]

Timing

Data Retention Mode

Vee AN

-
-

4.5V
\ VCC >2.0vV

4.5V/

Vecto Vee— 0.2V

CE

722

Y

Parameter

Test Conditions

[17]

Max.

Unit

ICCpR1

@ VCCDR =2V

1.5

mA

tre

ADDRESS

X

X

1e—— foHA ——>

DATA OUT

»!
PREVIOUS DATA VALID ><><>< %

DATA VALID

B— 10

Notes:
16.
17.

18.
19.

20.

R/W is HIGH for read cycles.

OE =V,.

Downloaded from Elcodis.com electronic components distributor

tgpp is a calculated parameter and is the greater of tyypp—tp\ye (actual) or topp—tgp (actual).
CE =Vcc, Vin =GND to Vc, Ty = 25°C. This parameter is guaranteed but not tested.

Device is continuously selected CE =V, . This waveform cannot be used for semaphore reads.
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Switching Waveforms (continued)

Read Cycle No. 2 (Either Port CE/OE Access)18 21 22]

4

l«— tHzce —>

7K thzoe

A
DATA VALID E—
7

l«———— tpp

/ tacE
_ tbog — >
OE
t zoE —>
/4
DATA OUT <
N
le—— t 7zcE ————
tpy l‘—
Icc
CURRENT 7‘1
SB

Read Cycle No. 3 (Either Port)18 20. 21, 22]

tre

ADDRESS 3(

taa

e — tLZCE —>
e tABE

toHa >

[ tHZCE E——

e tACE
e — tLZCE —>

DATA OUT

X20r

Notes:

21. Address valid prior to or coincident with CE transition LOW.
22. To access RAM, CE =V, , SEM =V,,,. To access semaphore, CE = V;,;, SEM = V..
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Switching Waveforms (continued)

Write Cycle No. 1: RAW Controlled Timing [23:24 25.26]

twe
ADDRESS >< ><
le— tiz0e®® —>
OE 4
/
e —— taw
e 4
N /|
< isa - tpwel?®! < fa >
RIW 4

< trizwel?®l >

|le——— t 7wg ————>

NOTE 29

DATA OUT —<

DATA IN

f«—— tsp —>»r&«—— fyp —>\|

{ NOTE 29}

N

Write Cycle No. 2: CE Controlled Timing [23: 24, 25, 30]

twe
ADDRESS >< ><
B taw
—[27
ce @ //
l«——— tgp ’|: tsce - typ >
RW N\ /
o — tSD — tHD —>\|
DATA IN /|
Notes:
23. R/W must be HIGH during all address transitions. o
24. A write occurs during the overlap (tgcg or tpyg) of a LOW CE or SEM.
25. tya is measured from the earlier of CE or R/W or (SEM or R/W) going HIGH at the end of write cycle.
26. If OEis LOW during a R/W controlled write cycle, the write pulse width must be the larger of tp\yg O (t2we + tsp) to allow the /O drivers to turn off and data to be placed on
the bus for the required tgp, If OE is HIGH during an R/W controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified tpyye.
27. To access RAM, CE=V,,SEM=V,,.
28. Transition is measured 500 mV from steady state with a 5-pF load (including scope and jig). This parameter is sampled and not 100% tested.
29. During this period, the I/O pins are in the output state, and input signals must not be applied.
30. If the CE or SEM LOW transition occurs simultaneously with or after the R/W LOW transition, the outputs remain in the high-impedance state.
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Switching Waveforms (continued)

Semaphore Read After Write Timing, Either Side3H

e thn —»I re—— fopa ——
ronz XXX >k vau aoress K X X X K waupaoress 3K X X X XX
fe tay —— >
: tace
SEM
N see 7 /F tsop AC_/
tsp
110
DATA |y VALID DATA ot VALID >—
[ tHD —>
tsa tpwe —
R/W \ /
| _
t«———|tswrRp ———>»«— lpog —>|

OE % tsop §\ /

READ CYCLE —— >

t«—— WRITE CYCLE ——»]

Timing Diagram of Semaphore Contention[32 33.34]

AoL—AaL MATCH ><

R/W_
SEM,
tsps — >
Aor—A2R MATCH ><
RIWR /
SEMR Y

Notes:
31. CE = HIGH for the duration of the above tlmlng_(poth wrlte and read cycle).
32. 1/OgR =1/0Og =LOW (request semaphore), CEg = CE =

33. Semaphores are reset (available to both ports) at cycle start.
34. |If tgpg is violated, the semaphore will definitely be obtained by one side or the other, but which side will get the semaphore is unpredictable.

10
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Switching Waveforms (continued)
Timing Diagram of Read with BUSY (M/S=HIGH)[3°
twe
ADDRESSR >< MATCH ><
R < thwe
Wi \ "
N /
le—— tSD — e tHD
DATA INR ‘><: }x{ VALID ;%(
tps
ADDRESS| >< MATCH
- tBLA 1 < > tgpa
BUSYL /< tsop —>
tbpp
DATA ouTL X VALID
twpp

Write Timing with Busy Input (M/S=LOW)

_ tpwe
R/W
_ - twp twH
BUSY
Note:
35. CE_ = CEg =LOW.
11
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Switching Waveforms (continued)
Busy Timing Diagram No. 1 (CE Arbitration)[8]

CE_Valid First:
ADDRESS MATCH ><

ADDRESS LR ><

CE

<—tps—>

CEgr
tBLc |<— tBHC

BUSYR

CER ValidFirst:

ADDRESS| r >< ADDRESS MATCH

CEgr
. < tps >
CE,
tBLc |<— tgHC —>
BUSY,

Busy Timing Diagram No. 2 (Address Arbitration)!3€]
Left Address Valid First:

trc OF tyg ————
ADDRESS MATCH X ADDRESS MISMATCH ><

-— lpg

ADDRESS,

ADDRESSR
tBLA r<— tBHA
BUSYR

Right Address Valid First:
trc OF tyg ———— >
ADDRESS MATCH X ADDRESS MISMATCH ><

tps

ADDRESSg

ADDRESS|
< g A l«— tgHA
BUSY

Note:
36. |If tpg is violated, the busy signal will be asserted on one side or the other, but there is no guarantee to which side BUSY will be asserted.
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Switching Waveforms (continued)

Interrupt Timing Diagrams

Left Side Sets INTg:
ADDRESS, X WRITE 7FFF ><>< ><
[37] I
— t
= _S HA

N

RIW, —\

- N

INT R \
1 t|Ns[38] —PR

Right Side Clears INTg:

ADDRESSg

trc
READ 7FFF %(

/

tiyr[38]

R/WR /: : :7[

—

Right Side Sets INT .

twe

ADDRESSR X

WRITE 7FFE ><><>< ><

tyal37]

CER _X

RWR ——\

INT, ,
f— tINS[38]

Left Side Clears INT| : L

ADDRESSg

tre »!
READ 7FFE *

/

tinrl38l

—

Notes:
37. tya depends on which enable pin (CE_ or RW,) is deasserted first.
38. tys Or g depends on which enable pin (CE, or RW,) is asserted last.

13
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Architecture

The CY7C007 and CY7CO017 consist of an array of 32K words
of 8 and 9 bits each of dual-port RAM cells, /O and address
lines, and control signals (CE, OE, RW). These control pins per-
mit independent access for reads or writes to any location in memory.
To handle simultaneous writes/reads to the same location, a BUSY
pin is provided on each port. Two Interrupt (INT) pins can be utilized
for port-to-port communication. Two Semaphore (SEM) control pins
are used for allocating shared resources. With the M/S pin, the devic-
es can function as a master (BUSY pins are outputs) or as a slave
(BUSY pins are inputs). The devices also have an automatic power-
down feature controlled by CE. Each port is provided with its own
output enable control (OE), which allows data to be read from the
device.

Functional Description

Write Operation

Data must be set up for a duration of tgp before the rising edge
of R/W in order to guarantee a valid write. A write operation is con-
trolled by either the R/W pin (see Write Cycle No. 1 waveform) or the
CE pin (see Write Cycle No. 2 waveform). Required inputs for non-
contention operations are summarized in Table 1.

If a location is being written to by one port and the opposite
port attempts to read that location, a port-to-port flowthrough
delay must occur before the data is read on the output; other-
wise the dataread is not deterministic. Data will be valid on the
port tppp after the data is presented on the other port.

Read Operation

When reading the device, the user must assert both the OE
and CE pins. Data will be available tacg after CE or toog after OE is
asserted. If the user wishes to access a semaphore flag, then the
SEM pin must be asserted instead of the CE pin, and OE must also
be asserted.

Interrupts

The upper two memory locations may be used for message
passing. The highest memory location (7FFF) is the mailbox
for the right port and the second-highest memory location
(7FFE) is the mailbox for the left port. When one port writes to
the other port’s mailbox, an interrupt is generated to the owner.
The interrupt is reset when the owner reads the contents of the
mailbox. The message is user-defined.

Each port can read the other port's mailbox without resetting
the interrupt. The active state of the busy signal (to a port)
prevents the port from setting the interrupt to the winning port.
Also, an active busy to a port prevents that port from reading
its own mailbox and, thus, resetting the interrupt to it.

If an application does not require message passing, do not
connect the interrupt pin to the processor’s interrupt request
input pin.

The operation of the interrupts and their interaction with Busy
are summarized in Table 2.

Busy

The CY7C007 and CY7C017 provide on-chip arbitration to re-
solve simultaneous memory location access (contention). If
both ports’ CEs are asserted and an address match occurs within

Downloaded from Elcodis.com electronic components distributor
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tpg of each other, the busy logic will determine which port has access.
Iftpg is violated, one port will definitely gain permission to the location,
but it is not predictable which port will get that permission. BUSY will
be asserted tg 5 after an address match or tg| ¢ after CE is taken
LOW.

Master/Slave

A M/S pinis provided in order to expand the word width by configuring
the device as either a master or a slave. The BUSY output of the
master is connected to the BUSY input of the slave. This will allow the
device to interface to a master device with no external components.
Writing to slave devices must be delayed until after the BUSY input
has settled (tg ¢ or tg ), Otherwise, the slave chip may begin a write
cycle during a contention situation. When tied HIGH, the M/S pin al-
lows the device to be used as a master and, therefore, the BUSY line
is an output. BUSY can then be used to send the arbitration outcome
to a slave.

Semaphore Operation

The CY7C007 and CY7CO017 provide eight semaphore latch-
es, which are separate from the dual-port memory locations.
Semaphores are used to reserve resources that are shared
between the two ports. The state of the semaphore indicates
that a resource is in use. For example, if the left port wants to
request a given resource, it sets a latch by writing a zero to a
semaphore location. The left port then verifies its success in
setting the latch by reading it. After writing to the semaphore,
SEM or OE must be deasserted for tgop before attempting to read
the semaphore. The semaphore value will be available ts\wrp + thog
after the rising edge of the semaphore write. If the left port was suc-
cessful (reads a zero), it assumes control of the shared resource,
otherwise (reads a one) it assumes the right port has control and
continues to poll the semaphore. When the right side has relin-
quished control of the semaphore (by writing a one), the left side will
succeed in gaining control of the semaphore. If the left side no longer
requires the semaphore, a one is written to cancel its request.

Semaphores are accessed by asserting SEM LOW. The SEM
pin functions as a chip select for the semaphore latches (CE must
remain HIGH during SEM LOW). Ag_, represents the semaphore
address. OE and RW are used in the same manner as a normal
memory access. When writing or reading a semaphore, the other
address pins have no effect.

When writing to the semaphore, only /0 is used. If a zero is
written to the left port of an available semaphore, a one will appear at
the same semaphore address on the right port. That semaphore can
now only be modified by the side showing zero (the left port in this
case). If the left port now relinquishes control by writing a one to the
semaphore, the semaphore will be setto one for both sides. However,
if the right port had requested the semaphore (written a zero) while
the left port had control, the right port would immediately own the
semaphore as soon as the left port released it. Table 3 shows sample
semaphore operations.

When reading a semaphore, all data lines output the sema-
phore value. The read value is latched in an output register to
prevent the semaphore from changing state during a write
from the other port. If both ports attempt to access the sema-
phore within tgpg of each other, the semaphore will definitely be
obtained by one side or the other, but there is no guarantee which side
will control the semaphore.
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CY7CO007

ECYPRESS PRELIMINARY CY7CO017
Table 1. Non-Contending Read/Write
Inputs Outputs
CE | RW | OE SEM 1/Og—1/Og Operation
H X X H High Z Deselected: Power-Down
H H L L Data Out Read Data in Semaphore Flag
X X H X High Z I/O Lines Disabled
H o X L Data In Write into Semaphore Flag
L H L H Data Out Read
L L X H Data In Write
L X X L Not Allowed
Table 2. Interrupt Operation Example (assumes BUSY| =BUSYRr=HIGH)
Left Port Right Port
Function R/_L EL EL AOL—14L WL R/WR ER ER AOR—14R WR
Set Right INTk Flag L L X 7FFF X X X X X L1
Reset Right INTgFlag | X X X X X X L L 7FFF HIsl
Set Left INT, Flag X X X X L L L X 7FFE X
Reset Left INT, Flag X L L 7FFE HIO | X X X X X
Table 3. Semaphore Operation Example
Function I/Og—1/Og Left | 1/0g-1/OgRight Status
No action 1 1 Semaphore free
Left port writes 0 to semaphore 0 1 Left Port has semaphore token
Right port writes 0 to semaphore 0 1 No change. Right side has no write access to semaphore
Left port writes 1 to semaphore 1 0 Right port obtains semaphore token
Left port writes 0 to semaphore 1 0 No change. Left port has no write access to semaphore
Right port writes 1 to semaphore 0 1 Left port obtains semaphore token
Left port writes 1 to semaphore 1 1 Semaphore free
Right port writes 0 to semaphore 1 0 Right port has semaphore token
Right port writes 1 to semaphore 1 1 Semaphore free
Left port writes 0 to semaphore 0 1 Left port has semaphore token
Left port writes 1 to semaphore 1 1 Semaphore free

Notes:
39. If BUSYR =L, then no change.
40. If BUSY| =L, then no change.
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_%—;%’YPRESS PRELIMINARY CY7C017
Ordering Information
32K x8 Asynchronous Dual-Port SRAM
Speed Package Operating
(ns) Ordering Code Name Package Type Range
1211 CY7C007-12JC Jsl 68-Pin Plastic Leaded Chip Carrier Commercial
15 CY7C007-15JC Js1 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C007-15J1 Js1l 68-Pin Plastic Leaded Chip Carrier Industrial
20 CY7C007-20JC Js1l 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C007-20J1 Js1l 68-Pin Plastic Leaded Chip Carrier Industrial
Shaded areas contain advance information.
32K x9 Asynchronous Dual-Port SRAM
Speed Package Operating
(ns) Ordering Code Name Package Type Range
1201 CY7C017-12JC Js1 68-Pin Plastic Leaded Chip Carrier Commercial
15 CY7C017-15JC Js1 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C017-15J1 Js1 68-Pin Plastic Leaded Chip Carrier Industrial
20 CY7C017-20JC Js1l 68-Pin Plastic Leaded Chip Carrier Commercial
CY7C017-20J1 Js1 68-Pin Plastic Leaded Chip Carrier Industrial

Shaded areas contain advance information.

Document #: 38—00673—-B

Package Diagram

68-Lead Plastic Leaded Chip Carrier J81

DIMENSIONS IN INCHES MIN.
MAX.

SEATING PLANE

PIN ®1 1D

4
T
0.02¢
0032
0.950
0.958 !
o988 -
0.995 !
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CY7C036 Dual Port Design Consideration —
Data Sheet Addendum

This design consideration applies to the Internal Power-On-
Reset (POR) circuit used on the CY7C036 and its derivatives
listed below.

Power supply ramp—The devices will function properly and
meet all data sheet specifications if the power supply ramp rate
is greater than 100 ns. If ramp is less than 100 ns, you may
see a non-destructive failure in which the device will not re-
spond to changes in address or clock, but the 1/0s will respond
to the output enable.

Applications consideration—If the power supply ramps in less
than 100 ns, a small resistor (20-50Q), a large capacitor, or an
RC network can be connected at the output of the power sup-
ply to ground. The addition of a resistor will help clean up the
power lines, while the capacitor will slow down the ramp rate

without the loss of any power. Contact your local Cypress FAE
for assistance as needed.

Troubleshooting—If a problem occurs with the part, power
down the device to ground and then power up again at slower
ramp rate (greater than 100 ns) in order to confirm that the
problem might be due to the POR circuit. If the dual-port func-
tions properly once the ramp rate is slowed to 100 ns or great-
er, then the POR circuit is at fault.

Applicable devices—All speed/package/temperature combi-
nations of the following:

« CY7C007

* CY7C017

Cypress desigh change—Cypress design team has identified
the root cause. A permanent circuit change and die revision

will be available beginning in October and will be identified by
the letter “A” in the part number.

© Cypress Semiconductor Corporation, 1999. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.
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