fax id: 5207

CY7C006

j CY7C01
"# CYPRESS cois
16K x 8/9 Dual-Port Static RAM

with Sem, Int, Busy

Features schemes are included on the CY7C006/016 to handle situa-
tions when muitiple processors access the same piece of data.

* True Dual-Ported memory cells which allow Two ports are provided permitting independent, asynchronous
simultaneous reads of the same memory location access for reads and writes to any location in memory. The

* 16K x 8 organization (CY7C006) CY7C006/016 can be utilized as a standalone 128-/144-Kbit
« 16K x 9 organization (CY7C016) dual-port static RAM or multiple devices can be combined in

order to function as a 16-/18-bit or wider mastet/slave du-
al-port static RAM. An M/S pin is provided for implementing
16-/18-bit or wider memory applications without the need for

* 0.65-micron CMOS for optimum speed/power
* High-speed access: 15ns

* Low operating power: icc = 140 mA (typ.) separate master and slave devices or additional discrete logic.

» Fully asynchronous operation Application areas include interprocessor/multiprocessor de-

* Automatic power-down signs, communications status buffering, and dual-port vid-

« TTL compatible eo/graphics memory.

« Expandable data bus to 16/18 bits or more using Each port has independent control pins: chip enable (CE),
Master/Slave chip select when using more than one read or write enable (R/W), and output enabie (OE). Two fiags,
device BUSY and INT, are provided on each port. BUSY signais that

« Busy arbitration scheme provided the port is trying 1o access the same location currently being

accessed by the other port. The interrupt flag (INT) permits

¢ g:tnvzaagl;oprz;lsncluded to permit software handshaking communication between ports or systems by means of a mail

hox. The semaphores are used to pass a fiag, or token, from
* TNT flag for port-to-port communication one port to the other to indicate that a shared resource is in

* Available in 68-pin PLCC, 64-pin (7C006) and 80-pin use. The semaphare logic is comprised of eight shared latch-
(7CO16)TQFP es. Only one side can control the latch (semaphore) at any
* Pin compatible and functional equivalent to time. Control of a semaphore indicates that a shared resource
IDT7006/IDT7016 is in use. An automatic power-down feature is controlled inde-

pendently on each port by a chip enable (CE) pin or SEM pin.

The CY7C006 and CY7C016 are available in 68-pin PLCCs,
The CY7C0086 and CY7C016 are high-speed CMOS 16K x 8 and 64-pin (7C006) TQFP and 80-pin (7CO16) TQFP.
and 16K x 9 dual-port static RAMs. Various arbitration

Functional Description
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1. BUSY is an output in master mode and an input in slave mode.
2. Interrupt: push-pull output and requires no puli-up resistor.

For the most recent information, visit the Cypress web site at www.cypress.com
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Pin Configurations
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CY7C006
CY7C016

Pin Configurations (continued)

© N ® O >N =

80-Pin TQFP
Top View

CY7G016 51 [C-] GND

Co06-4

Pin Definitions

Left Port Right Port Description

UOOL—?L(&L) UODR-?R(&R) Data Bus Input/Output

ADL‘13L AOH—?SH Address Lines

CE; CEpq Chip Enable

OE, OEg Qutput Enable

RW, RWg Read/Write Enable

BEM, SEMg Semaphore Enable. When asserted LOW, aliows access 1o eight sema-
phores. The three least significant bits of the address lines will determine
which semaphore to write or read. The 1/Qg pin is used when writing to a
semaphore. Semaphores are requested by writing a 0 into the respective
location.

INT, INTg Interrupt Flag. INT_is set when right port writes location 3FFE and is
cleared when left port reads tocation 3FFE. INTg is set when left port writes
location 3FFF and is cieared when right port reads location 3FFF.

BUSY, BUSYR Busy Flag

M5 Master or Slave Select

VCC Power

|GND Ground
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CY7C006

CYPRESS CY7Cai6
Selection Guide
7C006-15 7C006-25 7C006-35 7C006-55
7C016-15 7C016-25 7C016-35 7C016-55
Maximum Access Time (ns) 15 25 35 55
Maximum Operating 260 220 210 200
Current (mA)
Maximum Standby 70 €0 50 40
Current for Iggy (MA)
Maximum Ratings Output Current into Outputs (LOW) ......c.ocvevverevvne 20 mA
(Above which the useful life may be impaired. For user guide- (S;::uﬁﬂliil)_lssc?a!)rgaes;/ O&aegtsod3015) """"""""""""""" >2001V
lines, not tested.) )
SHOrage TEMPErature -........oereorsseon _65°C to +150°C Latch-Up-Current ................................................... >200 mA
Ambient Temperature with Operatmg Range
Power Applied ... ~55°C to +125°C Ambient
Supply Voltage to Ground Potential ............... -0.5V to +7.0V Range Temperature Vee
. Commercial 0°C to +70°C 5V £ 10%
DC Voitage Applied to Ouiputs -
in High Z State......... . ~05V to +7.0V Industrial -40°C to +85°C 5V +10%
4] Note:
DC Input Vo!tage[ L et -0.5V to +7.0V 4 Pulse width < 20 ns.
Electrical Characteristics Over the Operating Range
7C006-15 |  7C006-25
7C016-15 | 7C016-25
Parameter Description Test Conditions Min. | Typ. Max. | Min. Typ. | Max. | Unit
VOH OUprt HIGH Voltage VCC = Min., IOH =—4.0 mA 2.4 2.4 v
VoL Output LOW Voltage Voo = Min., lop = 4.0 mA 0.4 04 | V
ViH 2.2 22 v
Vi Input LOW Voltage 0.8 a8 v
lix input Leakage Current  |GND <V, < Ve -10 +10 | ~10 +10 | pA
loz Output Leakage Current |Outputs Disabled, GND £ Vp < Ve -10 +10 | =10 +10 | uA
tee Qgerating Current Voo =Max., logy =0 mA Com'{ 170 | 260 160 | 220 | mA
Outputs Disabled Ind 160 | 270
Iss1 Standby Current ITE, and CEg 2 Vi, Com'l 50 70 40 60 | mA
(Both Ports TTL Levels) f = fyyax’ Ind 10 75
lspp Standby Current CE or (IZS]EH 2 Vi, Com’i 110 170 90 130 | mA
(One Port TTL Level) f=fuax nd 30 150
lsga Standby Current Both Ports Com’i 3 15 . 3 15 |mA
{Both Ports CMOS CE andCER = Ve~ 0.2V, Ind T 3 ‘ 15 ;
Levels) Viy 2 Vg -0.2V i
of Vi S 0.2V, f = 051 3
lspa Standby Current One Port Comi 100 | 150 80 120 | mA !
(One Port CMOS Level) |CE_ or CEg2 Vgg—0.2V. Ind 80 130 :
Vinz Voo -0.2Vor '
VIN > 0.2V, Active ) 1 i ‘ |
Port Quiputs, f = fyad® i ]
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CYPRESS cvicoie
Electrical Characteristics (continued)
7C006-35 7C006--55
7C016-35 7C016-55
Parameter Description Test Conditions Min. | Typ. | Max. | Min. | Typ. | Max. | Unit
Vou Output HIGH Yoltage  |Vgc = Min., lop =—4.0 mA 2.4 2.4 v
VoL Output LOW Voltage Vee =Min., o, =4.0mA 0.4 04 | v
Vin 22 2.2 v
Vi Input LOW Voltage 0.8 0.8 \
I Input Leakage Current  |GND <V <V -10 +10 | -10 +10 | pA
loz Output Leakage Current |Outputs Disabled, GND < Vo < Ve -10 +10 | -10 +10 | pA
lec Operating Current Vee =Max., loyr =0mA Com’l 150 | 210 140 | 200 | mA
Outputs Disabled ind 150 | 250 140 | 240
lsei Standby Current CE_ and CEq 2V, Com’l 30 50 20 40 | mA
{Both Ports TTL Levels) |f = fyax™ nd o 5 20 55
lsp2 Standby Current CE_orCER2 Vi, Com'l 80 120 ‘70 100 | mA
(One Port TTL Level) f = fyaxd® ra 80 130 7 75
580 Standby Current Both Ports Coml 3 15 15 | mA .
(Both Ports CMOS CE andCER 2 Vo - 0.2V, ind 3 15 15
Levels) Vin2 Ve~ 02V
or VIN <02V, f= 0‘5)
lsB4 Standby Current One Port Com'l 70 100 6G Q(LJ mA
[(One Port CMOS Level) |CE_orCEp2Vgg—02Y, ind 70 110 50 95 |
V’N z VCC -Q.2Var ;
Vin € 02V, Active
Port Outputs, f = fyyayl | ;
Capacitancel®
Parameter Description Test Conditions Max. Unit
Cin Input Capacitance Tp=25°C,f=1MHz, 10 pF
Cout Qutput Capacitance Vee =560V 10 pF
AC Test Loads and Waveforms
5V 5v
R1=893Q Ry =2500 R1=893()
QUTPUT, OUTPULT QUTPUT
C= 30pF R2=3470 C=30pF I C= 5pF I R2=3470
I . Vi =1.4V L =

(a) Normal Load (Load 1)

COo08-5

OUTPUT

IC: 30 pF

Load (Load 2) C006.8

Notes:

(b) ThéveninEquivalent (Load)

C008-6

ALL INPUT PULSES
3.0V

ore L 90%
aND 1% |/_ 0% h 10%
<3ns =~ - <3ns

(c)Three-State Delay {Load 3)
C006-7

C006-9

5. fyax = Apg = Allinputs cycling at f = 1/tnc (except output enable). f = 0 means no address or control lines change. This applies only 1o inpts at CMOS level standby 1ggs.
8. Tested initially and after any design or process changes that may atfect these parameters,
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j CYPRESS Cy7Co16

Switching Characteristics Over the Operating Rangel’]
E 7C006-15 7C006-25 7C006-35 7C006-55
7C016-15 7C016~25 7C016-35 7C016-55
Parameter Description Min. 1 Max. | Min. J Max. | Min. rMax. Min. T Max. | Unit

READ CYCLE
tac Read Cycle Time 15 25 35 55 | ns
taa Address to Data Valid 15 25 35 55 ns
toHa Output Hold From Address Change 3 3 3 3 ns
taGE TE LOW to Data Valid 15 25 35 55 ns
tooe OF LOW to Data Valid 10 13 20 25 ns
tzoeR 010! |OE Low to Low Z 3 3 3 3 ns
ﬁ_HZOEW OF HIGH 1o High Z 10 15 15 25 ns
tzcee 2O [CE LOW to Low Z 3 3 3 3 ns
tzee 0 |TE HIGH to High Z 10 15 15 25 ns
tpyl'% CE LOW to Power-Up 0 0 0 0 ns
tpp O CE HIGH to Power-Down 15 25 35 55 ns

WRITE CYCLE
twe Write Cycle Time 15 25 35 55 ns
tecE CE LOW to Write End 12 20 30 45 ns |
taw Address Set-Up to Write End 12 20 30 45 ns
ta Address Hold From Write End 0 0 0 0 ns
tsa Address Set-Up to Write Start [¢] 0 0 0 ns
tewe Write Pulse Width 12 20 25 40 ns
tep Data Set-Up to Write End 10 15 15 25 ns
g 1 Data Hold From Write End 0 0 0 0 ns
trowe > O |R/AN LOW to High Z 10 15 20 25 ns
towe 0 RANHIGH o Low Z 3 a 3 T3 ns
twopl 2 Write Pulse to Data Delay 30 50 60 80 ns
- Write Data Valid to Read Data Valid | 25 30 35 60 ns

BUSY TIMINGT™ !
taa BUSY LOW from Address Match 15 20 20 30 ns |
taHa BUSY HIGH from Address 15 20 20 30 ns

Mismatch
taLc BUSY LOW from CE LOW 15 20 20 30 ns
taHC BUSY HIGH from CE HIGH 15 17 25 30 ns |
tpg Port Set-Up for Priority 5 5 5 5 ns
tws R/W LOW after BUSY LOW 0 0 0 0 ns
twH R/AWHIGH after BUSY HIGH 13 17 25 30 ns
teoot BUSY HIGH to Data Valid ! Note Note Note Note | ns
: i 14 14 14 14 |
Notes:
7. Test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5V, input puise levels of 0 to 3.0V, and output loading of the specified

loilow and 30-pF load capacitance.
At any given temperature and voitage condition for any given device, t,yzg is less than i xop and tyzoe isless than b zoe.
Test conditions used are Load 3.

. This parameter is guaranteed but not tested.

Must be met by the device writing to the RAM under alf operating conditions.

. For information on part-to-part defay through RAM cells from writing port to reading port, refer to Read Timing with Port-to-Port Delay waveform.
. Test conditions used are Load 2,
. tgpp is 2 cakulated parameter and is the greater of ypp ~ ey (actual) or thpp —~ tgp {actual).
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Switching Characteristics Over the Operating Range!”! (continued)

7C006~15 7C006-25 7C006-35 7C006-55
7C016-15 7C016~-25 7C016-35 7C016-55
Parameter Description Min. TMax. Min. l Max. | Min. | Max. | Min. | Max. | Unit
INTERRUPT TIMINGI'S
tns TNT Set Time 15 25 25 30 ns
N TNT Reset Time 15 25 25 30 ns
SEMAPHORE TIMING
tsop SEM Flag Update Pulse (OE 10 10 15 20 ns
or SEM)
tswrD SEM Flag Write to Read Time 5 5 5 5 ns
tsps SEM Fiag Contention Window 5 5 5 5 ns

Switching Waveforms

Read Cycle No.1 (Either Port Address Access)!'516]

tre
ADDRESS

taa |
I:: toHa ——m
DATAQUT  PREVIOUS DATA VALID > DATA VALID
C008-10
Read Cycle No.2 (Either Port CE/OE Access)'%17:18]
SEMor CE 5\ Jz
Tace e thzce —»
> A
thzoe
toog —»1
tizog —»t
J———— Y JOE ——————
i JITINIIIY -
DATA OUT L DATA VALID ’E__
—» tpy r— [— tpp
lee
I adl
Coo6-11

Notes:

15. RA/W is HIGH for read cycle.

16. Device is continuously selected TE = LOW and OE = LOW. This waveform cannot be used for semaphore reads.
17. Address valid prior 1o ar coincident with CE transition LOW.

18, CF =1, 5EW = H when aocessing RAM. TE = H, SEM = L when accessing semaphores.
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CY7C016
CYPRESS
Switching Waveforms (continued)
Read Timing with Port-to-Port Delay (M/S=L)('%-2%
| twe
ADDRESSR MATCH 4
RWq tewe
4
X /
‘SD ‘HD
DATA INg X * VALID *
ADDRESS, X MATCH
oo !
DATAGuTL VALID
twop
l Ca0s-12
Write Cycle No.1: OE Three-State Data /Os (Either Port)l2":22.25]
I twe |
ADDRESS * *
tsce
4
SEMORTE §§\ K, Y A
taw tha
W tpwe "
NN 7
- 15a 15D tHp
DATA IN 31 DATA VALID
]
OE 74
Z \E\\\\\ NN
thzoe ‘LzoE —
HIGH IMPEDANCE
DATA OUT SN YT III4
L L L L7
C006-13
Notes:

19. BUSY = HIGH for the writing port.
20. TF =CEg=LOW.

21. Theinternal write time of the memory is defined by the overlap of TE or SEM LOW and R/W LOW. Both signals must be LOW to initiate a write, and either signal can
terminate a write by ga'Fr‘%vHiGH. The data input set-up and hold tirning should be referenced to the rising edge of the signal that terminates the write.
a controlied write

22. #OEis LOW during

cycle, the write pulse width musit be the larger of tpywe O (tyzwe + tgp) to allow the VO drivers to turn off and data to be placed on

the bus for the required Igp,. 1f OE is HIGH during a RAV controlled write cycle (as in this exampie), this requirement does not apply and the write puise can be as short as the

specified toywye. )
23. A/W must be HIGH during ak address transitions.
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# CYPRESS Cy7Co16

Switching Waveforms (continued)

Write Cycle No.2: R/W Three-State Data VOs (Either Port)[20.22.24]

| twe -l
ADDRESS g& )k
tsce tha
Vs
SER R OF NS, s
1,
AW - lsp ——p i trwe
N 14
NORE 7
tgp ———ste typ
DATA IN 4 DATA VALID $
— tzwe ——i tizwe —®1
T N S SO S SLS NN HIGH IMPEDANCE AT 7277
DATA OUT > > 4 SRUNNN

Semaphore Read After Write Timing, Either Side 251

| k_ tan ———p‘ tona ——]
Ag-Ag m VALID ADDRESS )K)(XXX VALID ADDRESS X)O(X
|

— tay ——™

n tacE
= v A

]
W vy 2=l g
fsp
¥Oo DATAp VALID J DATAQuT VALID )

e~ thp

tsa tPwe —

RAW —T\ 1 t t
O LR 5 3 /

READ CYCLE ————

lae———— WRITE CYCLE ——»

C006-16

Notes:

24, Data IO pins enter high impedance when OE is held LOW dring wiite.
25, CE = HIGH for the duration of the above timing (both write and read cycle).
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CY7C006
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Switching Waveforms (continued)

Semaphore Contention [26.27.28]

AgAz

MATCH

RAW,

BEM,

1 sps

AorAzr MATCH

C006-18

Read with BUSY (M/S=HIGH)!"°]

ADDRESSR

X

MATCH

RWg

trwe

18D et D

DATA IN g

VALID

tpg 1

ADDRESS,

BUSY,_

1——— lgpa

BDD —:}

tooo

DATA guTL

VALID

twop

Co06-17

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

RW

tewe

C006-18

BOSY —————— ‘ e
Notes:

26. 1/Qgg = /Oy =LOW (request semaphore); CEq = CE( = HIGH.
27. Semaphores are reset {available to both ports) at cycle start.

28. I tgpg is violated, 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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Switching Waveforms (continued)

Busy Timing Diagram No.1 (CE Arbitration)2°]

CEy Valid First:
ADDRESS| g ADDRESS MATCH
‘PS L
&— Bic l‘— teHc
BUOSY:
CO06-19
CEgValid First:
ADDRESS g >< ADDRESS MATCH

E tps

:]E_ T
taiLc tBHe

BUBY,
C006-20
Busy Timing Diagram No.2 (Address Arbitration)®!
Left Address Valid First:
tacof twe
ADDRESS, ADDRESS MATCH ADDRESS MISMATCH X
- tpg
ADDRESSR X
tBLA [ tgHA
BUSY,
R Coo6-21
Right Address Valid First:
tRC OF twe
ADDRESSH ADDRESS MATGH appress MismarcH X
ADDRESS X
tBLa - tapia
BUSY,
C006-22
Notes:

29. if tpg is violatad, the busy signal wil be asserted on one side of the other, but there is no guarantee on which sids BUSY will be asserled
30. iy depends on which enable pin (CE, or AW, ) is deasserted first.
31, tyys O g depends on which enable pin (CE, or R/W) ) is asserted last.
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Switching Waveforms (continued)

Interrupt Timing Diagrams
Left Side Sets INTg:
[

twe
ADDRESS| )k WRITE 3FFF ><><X X
CE, \ 130 J
RN, —-\
N
Nig
fe——— ting®l ———-H\

Co08-23

Right Side Ciears INTy: the
ADDRESS g READ 3FFF ;‘

C—EH——_-X /

R/Wg/fi_/_7

iR

N /
INTR / { COu6-24

Right Side Sets INT,:
[

twe
ADDRESS 5 % WRITE 3FFF ><><>< X
1nal30)
N

OEgr

CEg

R/WR—"'\
N

B PP N
‘ tins[30]

Left Side Clears INT, :

tac
ADDRESS g READ 3FFF

Co06-25

oE. K , /

R, /: : Z-/

or NNNNK /

T, i
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Architecture

The CY7C006/016 consists of a an array of 16K words of 8/9
bits each of dual-port RAM celis, 1/O and address lines, and
control signals (CE, OE, RAW). These control pins permit indepen-
dent access for reads or writes to any location in memory. To handle
simultaneous writes/reads to the same location, a BUSY pin is pro-
vided 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 MS pin, the
CY7C006/016 can function as a Master (BUSY pins are outputs) or
as a slave (BUSY pins are inputs). The CY7C006/016 has an auto-
matic power-down feature controlled by TE. Each port is provided
with its own output enabile contro (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 RW in order to guarantee a valid write. A write operation is con-
trolled by either the OE pin (see Write Cycle No.1 waveform) or the
RW pin (see Write Cydle No. 2 waveform). Data can be written to the
device 7o after the UE is deasseried or tyzye after the faliing
edge of RW. Required inputs for non-contention operations are sum-
marized 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 be met before the data is read on the output; oth-
erwise the data read is not deterministic. Data will be valid on
the port topp after the data is presented on the other port.

Table 1. Non-Contending Read/Write

Inputs Outputs

TE |RW | OF | SEM 10070 Operation

H X X H [HighZ Power-Down

H H L . |[Data Out Read Data in

Semaphore

X X H X [HighZ /O Lines Disabled
H i1 -1 X L |Datain Wirite to Semaphore
L H L Data Out Read

L L X H {Datalin Write

L X X L illegal Condition

Read Operation

When reading the device, the user must assert both the OE
and CE pins. Data will be available tac after CE or tho: after O are
asserted. If the user of the CY7C006/016 wishes to access a sema-
phore fiag, then the SEM pin must be asserted instead of the TE pin.

Interrupts

The interrupt flag (INT) pemmits communications between
ports.When the left port writes to location 3FFF(HEX), the right port's
interrupt flag (INTR) is set. This flag is cleared when the right port
reads that same location. Setting the left port's interrupt flag (INT) ) is
accomplished when the right port writes to location 3FFE(HEX). This
flag is cleared when the left port reads location 3FFE(HEX). The mes-
sage at 3FFE(HEX) and 3FFF(HEX) is user-defined. See Table 2for
input requirements for INT. INT and INT_ are push-puli outputs and
do not require puli-up resistors to operate.

Busy

The CY7C006/016 provides on-chip arbitration to resolve si-
multaneous memory location access (contention). If both
ports’ CEs are asserted and an address maich occurs within tpg of
each other the Busy logic will determine which port has access. if tpg
is violated, one port will definitely gain permission to the location, but
itis not guaranteed which one. BUSY will be asserted 15, 4 after an
address match or tg, ¢ after CE is taken LOW. BUSY, and BUSYR
in master mode are push-pull outputs and do not require puli-up re-
sistors to operate.

Master/Slave

An M/S pin is provided in order o expand the word width by config-
uring the device as either a master or a stave. The BUSY output of
the master is connected to the BUSY input of the slave. This will aflow
the device to interface to a master device with no external compo-
nents.Writing of slave devices must be delayed until after the BUSY
input has settied (g ). Otherwise, the slave chip may begin a write
cycle during a contention situation.When presented a HIGH input, the
M/S pin aliows the device to be used as a master and therefore the
BUSY line is an output. BUSY can then be used to send the arbitra-
tion outcome to a slave.

Semaphore Operation

The CY7C006/016 provides eight semaphore latches which
are separate from the dual-port memory locations. Sema-
phores are used to reserve resources that are shared between
the two ports.The state of the semaphore indicates that a re-
source is in use. For example, if the left port wants to request
a given resource, it sets a latch by writing a 0 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 sema-
phore. The semaphore value will be available tgwrp + thor after the
rising edge of the semaphore write. If the left port was successful
(reads a 0}, it assumes control over the shared resource, otherwise
(reads a 1) it assumes the right port has control and continues to poli
the semaphore.When the right side has relinquished control of the
semaphore (by writing a 1), the left side will succeed in gaining control
of the semaphore. If the left side no longer requires the semaphore.
a 1iswritten to cancel its request.

Table 2. Interrupt Operation Example (assumes BUSY| =BUSYp=HIGH)

Left Port Right Port
Function R/W CE OE AGL—13L INT R/W CE OE Aon_13n INT
Set Left INT X X X X L L L X 3FFE X
Reset Left INT X L L 3FFE H X L L X X
Set Right INT 1 L X 3FFF X X X X X L
Reset Right INT X X X X X X L L 3FFF H
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Semaphores are accessed by asserting SEM LOW. The SEM
pin functions as a chip enable for the semaphore latches (CE must
remain HIGH during SEM LOW). Ag_» represents the semaphore
address. OF and RW are used in the same manner as a normal
memory access.When writing or reading a semaphore, the other ad-
dress pins have no effect.

When writing to the semaphore, only /O is used. If a Ois written
fo the left port of an unused semaphoare, a 1 will appear at the same
semaphore address on the right port. That semaphore can now only
be maodified by the side showing 0 (the left port in this case). If the left
port now relinquishes control by writing a 1 to the semaphore, the
semaphore will be set to 1 for both sides. However, if the right port had
requested the semaphore (written a 0) while the left port had control,

Table 3. Semaphore Operation Example

the right port would immediately own the semaphore as soon as the
left port released it. Table 3shows sample semaphore operations.

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

initialization of the semaphore is not automatic and must be
reset during initialization program at power-up. Ali Sema-
phares on both sides should have a one written into them at
initialization from both sides to assure that they will be free
when needed.

Function WOq.71 Left I 10¢.7p5 Right Status
No action 1 1 Semaphore free
Left port writes semaphore [} 1 Left port obtains semaphore
Right port writes O to semaphore 0 1 Right side is denied access
Left port writes 1 1o semaphore 1 0 Right port is granted access to semaphore
Left port writes 0 to semaphore 1 0 No change. Left port is denied access
Right port writes 1 to semaphore 0 1 Left port obtains semaphore
Left port writes 1 10 semaphore 1 1 No port accessing semaphore address
Right port writes 0 to semaphore 1 0 Right port obtains semaphore
Right port writes 1 to semaphore 1 1 No port accessing semaphore
Left port writes 0 to semaphore 0 1 Left port obtains semaphcre
Left port writes 1 to semaphore 1 1 No port accessing semaphore
Ordering Information
16K x8 Dual-Port SRAM
Speed Package Operating |
ns) Ordering Code Name Package Type Range |
15 CY7C006--15AC A65 64-Lead Thin Quad Flat Package Commercial
CY7C006--15JC Ja1 68-Lead Plastic Leaded Chip Carrier
25 CY7C006--25AC A65 64-Lead Thin Quad Flat Package Commercial
CY7C006-254C Ja1 68-Lead Plastic Leaded Chip Carrier
CY7C0086--25Al AB5 64-Lead Thin Quad Flat Package Industrial
CY7C0086-2541 Jai 68-Lead Plastic Leaded Chip Carrier ‘
35 CY7C006--35AC AB5 64-Lead Thin Quad Flat Package Commercial
CY7C006--35JC Jat 68-Lead Plastic Leaded Chip Carrier
CY7C006—35Al AB5 64-Lead Thin Quad Flat Package Industrial
CY7C006--35J1 Ja1 68-Lead Plastic Leaded Chip Carrier
55 CY7C006--55AC A65 64-Lead Thin Quad Flat Package Commercial
CY7C006-55JC J81 68-Lead Plastic Leaded Chip Carrier
CY7C006-55A1 i*AGS 64-Lead Thin Quad Flat Package industrial
CY7C006~55J! Jf J8i 68-Lead Plastic L.eaded Chip Carrier i
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Ordering Information (continued)
16K x9 Dual-Port SRAM

Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7C016-15AC A80 80-Lead Thin Quad Flat Package Commercial
CY7C016-15JC 481t 68-Lead Plastic Leaded Chip Carrier
25 CY7C016-25AC ABO 80-Lead Thin Quad Flat Package Commercial
CY7C016-25JC Js1 68-Lead Plastic Leaded Chip Carrier
CY7C016-25Al ABO 80-Lead Thin Quad Flat Package Industrial
CY7C016-254 J81 68-Lead Plastic Leaded Chip Carrier
35 CY7C016~35AC A80 80-Lead Thin Quad Flat Package Commercial
CY7C016~35JC Jai 68-Lead Plastic Leaded Chip Carrier
CY7C016-35Al A80 80-Lead Thin Quad Flat Package Industrial
CY7C016~35J1 J81 68-Lead Plastic Leaded Chip Carrier
55 CY7C016~-55AC A80 80-Lead Thin Quad Flat Package Commercial
CY7C016-55JC J81 68-Lead Plastic Leaded Chip Carrier
CY7C016-55Al A80 80-Lead Thin Quad Flat Package Industrial
CY7C016-55J1 Jsi 68-Lead Plastic Leaded Chip Carrier &
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