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CYPRESS SEMICONDUCTOR

Features

0.8-micron BICMOS for high per-
formance

Highsspeed access

—15 ns (commercial)

—25 ns (military)

Automatic power-down

Fully asynchronous operation

Master /Slave select pin allows bus
width expansion to 16/18 bits or more

e Busy arbitration scheme provided

Semaphores included to permit soft-
ware handshaking between ports

INT flag for port-to-port communica-
tion

Available in 68-pin LCC/PLCC/PGA

e TTL compatible
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Functional Description

The CY7B144 and CY7B145 are high-
speed BICMOS 8K x8 and 8K x9 dual-port
static RAMS, Various arbitration schemes
are included on the CY7B144/5 to handle
situations when multiple processors access
the same piece of data. Two ports are pro-
vided permitting independent, asynchro-
nous access for reads and writes to any lo-
cation in memory. The CY7B144/5 can be
utilized as a standalone 64-Kbit dual-port
staticRAM or multiple devicescanbe com-
bined 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/
multiprocessor designs, communications
status buffering, and dual-port video/
graphics memory.

CYPRESS
SEMICONDUCTOR 8K x 8/9 Dual-Port Static RAM

with Sem, Int, Busy

Each port has independent control pins:
chip enable ), read or write enable
,and outputenable (OE). Twoflags,
BUSY and TNT, are providedon each port.
BUSY signals that the port is trying to ac-
cess the same lacation currently being ac-
cessed by the other port. The interrupt flag
(INT) permits communication between
ports or systems by means of mail box or
message center. The semaphores are used
to pass a flag, or token, from one port to
the othertoindicate thatashared resource
isinuse. The semaphorelogiciscomprised
of eight shared latches. Only one side can
control the latch (semaphore) at any time.
Control of a semaphore indicates that a
shared resource is in use. An automatic
power-downfeatureiscontrolledindepen-
dently on each port by a chip enable (%E)
pin or SEM pin.
The CY7B144 and CY7B145 are available
in 68-pin LCCs, PLCCs, and PGAs.
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Notes:

1.

BUSY is an output in master mode and an input in slave mode.
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2, Master: push-pull output and requires no pull-up resistor.
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Pin Configurations

68-Pin _PGA . . : 68-Pin LCC/PLCC
Top View . Top View -
-4 da P}
18| 118] 116] 114] 12| 110} 18] 108] 104 . ggo g Woolddd 4
Ast | A [ Az | Aq BUSYY M | TR | A | Acn == ZIOEEIO ZZ>ILL LLPEL
1211 120] 117} 115) 113] 111| 109| toz| 105] toa] 102 78 32 60 65 64 1 [/}
An | A | A | A | T | aND JSTSVY Aon [ Aca | A | A U0z 00q Ay =
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129] 128 %l o5 . VOgn 51G MS
NG | NC 78144/5 GND | Agzn V0sr 50§ BUSVR
181] 130 2| o Vzn 499 ’Ta
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YOst | VOgu [ W01 | GND | 40z, | GND [ 10t | Ve { H04r | oz | Hei gE gl% EGE::IO CEEL T fé"df’
70| w2t 4] 76| 78| eo| se2| s4] ss Notes: Bl44-3
031 | 1051 | 061 | Vor | ¥Ogr | V02 | 103 | 1Oz | 0GR Bi44-2 3. 1/Ogg onthe CY7B14S.
4. T/Ogr,onthe CY7BI4S.
Pin Definitions
Left Port Right Port Description
1/Opr~71(81) I/OOR~7R(8R) Data bus Input/Output
Agr-121. Agr-12R AddressLines
CEL CERr Chip Enable
OFE;, OER Output Enable
R/WL, R/Wg Read/Write Enable
SEMj, SEMg SemaphoreEnable, When asserted LOW, allows access fo eightsemaphores.

Thethreeleast significant bitsof the addresslineswill determine whichsema-
hore to write or read. The 1/0y pin is used when writing to a semaphore.
emaphoresare requested by writing a O into the respective lacation.

INTy, INTR InterruptFlag. INT} issetwhen rightportwriteslocation IFFE andiscleared
when Iefl}:ort reads location 1FFE. INTR is setwhen left port writeslocation

1FFF and is cleared when right port reads location 1 FEE.
BUSYL BUSYRr Busy Flag
M/S Master or Slave Select
Vee Power

GND Ground

Selection Guide

TB144-15 TB144~25 7B144~-35

7B145~15 7B145~25 TB145~35
Maximum Access Time (ns) - 15 25 35
MaximumOperating Commercial 260 220 210
Current(mA) Military 280 250
Maximum§St andby Commercial 90 75 70
Current for Isg; (mA) Military 80 75
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Maximum Ratings T-46-23
(Abovewhich the useful life maybe impaired. Foruserguidelines,  StaticDischarge Voltage ......ccovevinenniiiivenes >2001V
nottested.) (per MIL-STD-883, Method 3015)
Storage Temperature ........ resaeees —65°Cto +150°C Latch-UpCurrent o..oouiviininiinnninnannnss >200mA
Ambient Temperaturewith : s ’
PowerApplied .vvvveeerren. eeeenas . —55°Cto +125°c Operating Range -
. _ - bient
Supply Voltage to_ Ground Potential......... 0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs - - =
inHighZState .o.ovvverrinenns Ceeneans . —05Vto+7.0v | Commercial 0°Cto +70°C 5V +10%
DCInput Voltagel] .........ovuee. veee —=35Vto+7.0V | Industrial —40°Cto +85°C 5V £10%
Qutput Current into Outputs (LOW) ........... veses 20mA Militaryle] —55°Cto +125°C 5V £ 10%
Electrical Characteristics Overthe Operating Rangem
TB144—15 | 7B144-25 | 7B144-35
7B145-15 | 7B145-25 | 7B145-35
Parameter Description Test Conditions Min. | Max, | Min. | Max, | Min, | Max. | Unit
You Output HIGH Voltage Vce = Min,, Iog = —4.0mA 24 2.4 2.4 v
Vou. Output LOW Voltage Vce = Min, Ior, = 40 mA 0.4 04 04 \'
Vi Input HIGH Voitage 22 22 22 v
viL Input LOW Voltage 0.8 0.8 08|V
Ix Input Leakage Current GND £ Vi< Ve ~10] +10 | -10] +10 | ~10 | +10 | nrA
Toz, Output Leakage Current | Outputs Disabled, GND < Vo < Vcc | — 10| +10 f ~10§ +10 | —10 | +10 | pA
Icc OperatingCurrent Vee= Mm Com’l 260 220 210 | mA
oyt =0 -
OutputsDisabled Mil/ind 280 250
Isp1 Standby Current CEp and [%ER >V, Com’l 90 75 70 | mA
(Both Ports TTL Levels) | f= fpax! MilInd 50 =5
Iss2 Standby Current CEj, or CE]R >Vm, Com’l 160 140 130 | mA
(One Port TTL Level) f = fuaxl® MiVTnd 150 60
Isp3 Standby Current Both Ports Com'l 15 15 15 | mA
(BothPorts CMOS Levels) SE and gER _?_Slgs -02V,
w2 vVee— U i
oV sbav o | Miind 30 30
Isp4 Standby Current One Port_ Com’l 140 120 110 | mA
(One Port CMOS Level) | CELorCER>Vcc— 0.2V,
Vin=>Vee —-02Vor -
VN £ 0.2V, Active Mil/Ind 150 130
Port Outputs, f = fax!®!
Capacitancel’
Parameters Description Test Conditions Max, Unit
CiN InputCapacitance Ta =25°C,f=1MHz, 10 pF
Cout OutputCapacitance Vee =50V 15 pF
Notes:
5. Pulsewidth <20ns. - 8. fmax = Vtre = Allinputscycling atf = 1/trc (except output enable).

6. T is the “justant on” case temperature,

7. Seethelastpage of thisspecification for Group A subgroup testing in-

formation.

9.
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f = 0 means no address or control lines change. This applies only to

inputs at CMOS level standby Isps.

Tested initially and after any design or process changes that may affect

these parameters.
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AC Test Loads and Waveforms T-46-23. 12
5V )
R1= 8930 . Ry = 2500 R1 =893Q
ouTPUT QUTPUT QUTPUT
C=30pF R2 =347Q C=30pF_-|: C=5pF A2 =347Q
—;[ = : = Vig = 1.4V l
(a) Normal Load (Load 1) (b) Thévenin Equivalent (Load 1) (c) Three-State Delay (Load 3)
Bl4d-4 Bi#d-5 _ ) Bi44-6
ALL INPUT PULSES
OUTPUT : 3.0V e ' 90%
T G=a0pF GND 109&1/' l St 10%
- <83ns —» =) <3ns
Load (Load 2) Bl44-7 ’ Bl44-8
Switching Characteristics Overthe Operating Rangel10.L1]
- 7B144—15 7B144-25 7B144~35
7B145-15 7B145-25 7B145-35
Parameters Description Min, | Max, | Min, | Max. | Min. | Max, Units
READ CYCLE
tre Read Cycle Time 15 25 35 ns
taa Address to Data Validl12] 15 | 25 35 ns
tona Output Hold From AddressChange 3 3 3 ns
tACE CE LOW to Data ValidZ] 15 25 35 ns
thoE OE LOW to Data Valid[12] 10 15 20 ns
trzog!3 OE Lowto LowZ 3 3 3 ns
trzogl OE HIGH to High Z 10 15 20 ns
trzeelt3! CELOWtoLowZ 3 3 3 ns
tyzerdl CEHIGH to High Z ) 10 15 20 ns
teu CELOW to Power-Up 0 0 0 ns
tep CE HIGH to Power-Down 15 25 35 ns
WRITE CYCLE
twe Write Cycle Time 15 25 35 ns
tscE CE LOW to Write End 12 20 30 ns
taw Address Set-Up to Write End 12 20 30 ns
937 Address Hold From Write End 2 2 2 ns
tsA Address Set-Up to Write Start 0 0 0 ns
tPWE Write Pulse Width 12 20 25 ns
tsp Data Set-Up to Write End 10 15 15 ns
tup Data Hold From Write End 0 0 ] ns
tazwel! R/WLOW to High Z 10 15 20 ns
trzwelt3l R/WHIGH to Law Z. 3 3 3 ns
twpp Write Pulse to Data Delay 30 50 60 ns
tppD Write Data Valid to Read Data Valid 25 30 35 ns
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Switching Characteristics Over the Operating Rangel1%:!! (continued) T-46-23- 12
* TBI44—-15 | 7B144-25 | 7BI44-35
TB145~15 7B145-25 TB145-35
Parameters Description Min. | Max, | Min. | Max. | Min. [ Max. Units
BUSYTIMINGI4]
tBLA BUSY LOW from AddressMatch 15 20 20 ns
tBHA BUSY HIGH from AddressMismatch 15 20 20 ns
terC BUSY LOW from CE LOW 15 20 20 ns
tBHC BUSY HIGH from CE HIGH 15 20 20 ns
tps Port Set-Up for Priority 5 5 5 ns
twa WE LOW after BUSY LOW 0 0 0 ns
twi WE HIGH after BUSY HIGH 13 20 30 ns
tBDD BUSY HIGH to Data Valid 15 25 35 ns
| INTERRUPTTIMINGU¥
tINs INT Set Time 15 25 25 ns
tNR INT Reset Time 15 25 25 ns
SEMAPHORETIMING |
tsop SEM Flag Update Pulse (OE or SEM) 10 10 15 ns
tSWRD SEM Flag Write to Read Time 5 5 5 ns
tsps SEM Flag Contention Window 5 5 5 ns
Notes: -

10. Secthe last page of this specification for Group A subgroup testing in-

formation.

11. Testconditions assume signal transition time of 3 ns or less, timing ref-
ererice levels of 1.5V, input pulse levels of 0 t0 3.0V, and output ioading
of the specified IoyTon and 30 pF load capacitance. )

12, AC test conditions use Voy = 1.6V and Vor, = 1.4V,
13, Testconditions used are Load 3.
14. Test conditions used are Load 2.
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Switching Waveforms T-46-23-
Read Cycle No, 1[19, 20] |
: Either Port Address Access E‘\ E
- fre !
ADDRESS )IQ _ * g
! <
taa o
[e—— topp ——» &
pataout - erevious bata vaup K X XX X DATAVALD
Bl44-11

Read Cycle No, 217, 18, 19]

: Either Port CE/OE Access -
SEMorCE N i/

N__
< tyzce —»]
o — tace
/ E thzoe
PY— toog ——» .
——— ti7cg ———> ’
Yz
ZLLLLLL L S
DATAOUT 4L DATA VALID 75_._
—»! oy r— j— tpp
lec
lsg —_/l
Bi44-10
Read Timing with Port-to-Port Delay (M/S = L)[15, 16]
e tuo
ADDRESSR MATCH X
y t
-« PWE
RWq \ ——
CN— /|
'SD ——t— 'HD
DATAINR : % VALID :
ADDRESS; X MATCH
- toop ]
DATAGuTL - VALID
n twoo
L Bl44-9
Notes: .
15, BUSY = HIGH for the writing port. . 19. R/W is HIGH for read cycle.
16, CEj, = CEg = LOW, 20. Device is continuously selected CE = LOW and OF = LOW, This
17. Address valid prior to or coincident with CE transition LOW, waveform cannot be used for semaphore reads.
18. CE;,=L,SEM = Hwhen accessing RAM. CE = H, §EM = L when
accessingsemaphores.
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Switching Waveforns (continued) T1-46-23-12

Write Cycle No, 1: OF Three-State Data [/Os (Either Port)[21: 22, %]
la

»l

twe
rooress ; X

- tsce -
SEM OR CEMNINNNNK : AU,
taw tia
- tPwe
RW - N - EE Y/
| AN 7
o tsg ———> tsp tHp
DATAIN = DATA VALID
| .
OE 7 4 ] N
tizoe . Y708 ~——>]
AT SSSSS S HIGH IMPEDANCE VTITITTT
LLLL L LT IONNMMNNN
) Blas—12
Write Cycle No. 2: R/W Three-State Data J/Os (Either Port){2! 25 24)
le twe »!
ADDRESS % ;(
tsce ta
4 7
SEROR OF NNANONAONNE, p A A
!
N 4
NN 7
;— tsp ——wte tp 3
DATAIN AF DATA VALID eerr—
jt— v tzwe »
DATAOUT SSSSI SN TSISS NSNS S8 HIGH IMPEDANGE 2L
L L L7 L LS L L L L L LA ANNNNNG
. B144~13
Notes: .
21. The internal write time of the memory is defined by the overlap of CE drivers to turn off and data to be placed on the bus for the required
or SEM LOW and R/W LOW. Both signals must be LOW to initiate tsp. If OE is HIGH during a R/W controlled write cycle (as in this ex-
a wrile, and either signal can terminate a write by going HIGH. The ample), this requirement does not apply and the write pulse can be as
data input set-up and hold timing should be referenced to the rising short as the specified tpwg. o
edge of the signal that terminates the write. 23. Data I/O pins enter high impedance when OE is held LOW during
22, If OE is LOW during a R/W controlled write cycle, the write pulse write.

width must be the larger of tpwg or (tazwk + tsp) to allow the VO 24, R/W must be HIGH during all address transitions.
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Switching Waveforms (continued) Tf-46 -23-12

Semaphore Read After Write Timing, Either Sidel28]

I-— taa "' e— tona ——»y

-1

VALID ADDRESS }M

tace

DATA-QUT VALID *—

je—— tayy ———»f I

=W tHA |

< o 777720 |/

tsp | '
0o DATAIN VALID \[
iSA »le- towe —» o
RW
N 4
\__-/1-———— tswRp ———»

" LT R e

j«——— tpog ———»

N /

«———— WRITE CYCLE ———«———— READCYCLE —T

Bi44-15

Semaphore Contention(25 26, 27)

Agr—AaL MATCH

—C

_H/WL

SEM,

tsps —=—m

Aor~Azn MATCH

R/WR . ; l

SEMq Vol

Bl44-14

Notes:

25. I/Ogr =1/Ogr = LOW (request semaphore); CEp = CE = HIGH 28, —CE1=) HIGH for the duration of the above timing (bothwrite and read
cycle).

26. Semaphores are reset (available to both ports) at cycle start.
27, If tsps is violated, the semaphore will definitely be obtained by one

side or the other, but there is no guarantee which side will contro! the
semaphore.
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Switching Waveforms (continued) T-46-23-12
Read with BUSY (M/S=HIGH)[16}
- e twe
ADDRESSR 9% MATCH X
RWg tewe —
\‘ A
'SD — e 'HD
DATAINg i VALID *
tos
ADDRESS, MATCH
ol ' ——» g
BuShL Af—- ‘soD —»
tpop
DATAouTL X vauo
- twop

Bi44-16

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

RW

$ tewe
twe j

BUSY —“l:

F\Nﬂ

2~136

B144-17



CYPRESS SEMICONDUCTOR UE D B 2589bLkL2 000L399 -cl Ecyp

= CY7B144
S PRELIMINARY CY7B145
=5F SEMICONDUCTOR

Switching Waveforms (continued) : T-46-23-12

Busy Timing Diagram No. 1 (CE Arbitration)[29]
CE}, Valid First:

e
b

ADDRESS g X ADDRESSMATCH X

CEL
tpg >

SRAMs

CER Valid First:
3l}ms ~
CEL
teic

CEp —\
N
fe——— faic I‘— tsHG
BUSYg
Bl44-20
ADDRESS, p X ADDRESS MATCH
CER
I‘— taHc
BUSY,
B144-21
Busy Timing Diagram No. 2 (Address Arbitration)[29]

Left Address Valid First: )
trcOrtwe
ADDRESS, ADDRESS MATCH ADDRESS MISMATCHX
-— tpg
ADDRESSR - X
taLa - e tgya
BUSY,
R B144—18

Right Address Valid First:

trc ortwe
ADDRESSR ADDRESS MATCH ;{ ADDRESS MISMATCH X
tes
ADDRESS, X

tBLa o taHA
BUSY,

Bi44-19

.

Note:

29. Iftpsisviolated, the busysignal will be asserted onone sideorthe oth- 31, tins or tiNR depends on which enable pin (CEf, or R/Wp) is asserted
er, but there is no guarantee on which side BUSY will be asserted Iast,

30. tya depends on which enable pin (CEL or R/WY) is deasserted first,
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Switching Waveforms (continued) T-46 ~23-12

Interrupt Timing Diagrams
Left Side Sets INTr: |

twe
ADDRESS, WRITE 1FFF

N\

XX X

tyals0l

EEL—\
N\

BW, —\
N\

INTr

\
e gl 2N
Right Side Clears INTg:

1
wooresy $o<><><>o<><>o<><><>ooo"< o K

CEr

o /44/;!
o SSOR : ST

7 B144-23

B144--22

tIN-R[M 1

INTR
Right Side Sets INT;
l

twe )
ADDRESSR )? WRITE 1FFE XX X

N

T »
CEq
Y N /| d
R/Wn '—\_ :
N / i
INTL
——— 'msl""

B144-24

Left Side Clears INT},
ADDRESSR READ 1FFE ;

tinalPY

% NNNOR /

L
/ - Bi44-25
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Architecture

The CY7B144/5 consists of a an array of 8K words of 8/9 bits each
ofdual-port RAM cells, /O and address lines, and control signals
(CE, OE, R/W).Thesecontrolpins permitindependentaccess for
reads orwrites to anylocation in memory, Tohandlesimultaneous
writes/reads to the same location, a BUSY pin is provided on each
port. Twointerrupt (INT) pins canbe utilized for port-to-portcom-
munication. Two semaphore (SEM) control pins are used for allo-
cating shared resources. With the M/S pin, the CY7B144/5 can
functionas a Master (BUSY pins are outputs) or as aslave (BUSY
pins are inputs). The CY7B(44/5 has an automatic power-down
featurecontrollgd by CE, Each port isprovidedwithits 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 OE pin (see Write Cycle No.1 waveform) or
the R/W pin (sec Write Cycle No. 2waveform), Datacanbewritten
to the device tyzqg after the OE is deasserted or tyzwg after the
falling edge of R/W. Required inputs for non-contention opera-
tionsare summarized in Table 1.

Ifa location is being written to by one port and the opposite port
attempts to read that location, a port-to-port flowthrough delay
mustbe met before the data is read on the output, Data will be val-
id on the port wishing o read the location tppp after the data is
presentedon 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 tpgg after OF are as-
serted, If the user of the CY7B144/5 wishes to access a semaphore
flag, then the SEM pin must be asserted instead of the CE pin.

Interrupts

The interrupt flag (INT) permits communications between
ports.Whenthe left port writes to location 1FFF, the right port’sin-
terrupt flag (INTR) is set. This flag is cleared when the right port
reads thatsame location. Setting the left port's interrupt flag (INTL ) is
accomplished when the right port writes to location: 1FFE, This
flagis cleared when the left port reads location 1FFE, Themessage
at 1FFF or 1FEE is user-defined. See Table 2 for input require-
ments for INT. INTg and INTY, are push-pull outputs and do not
requirepull-up resistors to operate.

Busy .

The CY7B144/5 provides on-chip arbitration to alleviate simulta-
neousmemory location access (contention). If both ports’ CEs are
asserted or an address match 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 it is not
guaranteed which one. BUSY will be asserted g after an ad-
dress match or tpc after CE is taken LOW, BUSY[ and BUSYy
in master mode are push-pull outputs and do not require pull-up
resistorsto operate.

Master/Slave

AnM/S pinis provided in orderto expand the word width by confi-
guringthe device as either amaster or aslave. The BUSY output of
{fhe 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.Witing of slave devices must be delayed until after
the BUSY input has settled, Otherwise, the slave chip maybegin a

write cycle during a contention situation.-When presented a HIGH
input, the M/S pin allows 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 stave.

Semaphore Operation

The CY7B144/5 provideseight semaphore latches which are sepa-
rate from the dual-portmemorylocations.Semaphores are used to
reserveresources that are shared between the two ports.The state
ofthe semaphore indicates thata resource isinuse. Forexample, if
theleft portwantstorequestagivenresource, itsetsalatch by writ-
inga 0 to a semaphore location. The left port then verifies its suc-
cess in setting the latch by reading it. After writing to the sema-
phore, SEM or OE must be deasserted for tggp before attempting
to read the semaphore. The semaphore value will be available
tswrp + tpog after the rising edge of the semaphore write. If the
left port was successful (reads a 0), it assumes contro! over the
sharedresource, otherwise (reads a 1)} it assumes the right port has
control and continues to poll the semaphore. When the right side
hasrelinquished control of the semaphore (by writing a 1), the left
sidewill succeedin gainingcontrolofthe semaphore. Ifthe leftside
no longer requires the semapliore, a 1 is written to cancel its re-
quest.

Semaphores are accessed by asserting SEM LOW, The SEM pin
functionsas a chip enable for the semaphore latches (CE must re-
main HIGH during SEM LOW). Ag_, representsthe semaphore
address. OE and R/W are used in the same manner as a normal
memory access, When writing or reading a semaphore, the other
addresspins have no effect.

When writing to the semaphore, only /Oy is used. If a 0 is written
tothe left portof an unused semaphore, a 1 will appear at the same
semaphoreaddressonthe rightport. Thatsemaphore cannowonly
bemodified 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
porthad requested the semaphore (written a 0) while the left port
had control, the right port would immediately own the semaphore
assoon asthe leftport released it. Table 3showssamplesemaphore
operations,

Whenreading a semaphore, all eight data lines autput the sema-
phorevalue. The read value is [atched in an output register to pre-
vent the semaphore from changing state during a write from the
other port. If both ports attempt to access the semaphore within
tspsofeachother, thesemaphorewill definitely be obtainedbyone
sideor the other, but there is no guarantee which side will control
thesemaphore.

Table 1. Non-Contending Read/Write

Inputs Outputs

CE |R/W| OE |SEM| V0, Operation
H | X X H {HighZ Power-Down
Hi{H|L | L |Daaou gj;‘igﬁraem
X|X|H X {HighZ I/OlinesDisabled
H| | X L |Dataln Write to Semaphore
L|IH|L H |DataOut Read
L LI|X H |Dataln Write
L|X | X L Illegal Condition
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Table 2. Interrupt Operation Example (assumes BUSY,,=BUSYR=HIGH)

* Left Port Right Port
Function RW | CE OE [Ap-1z | INT | RW | CE OE |Ap-12 | INT
Set Left INT X X X X L L L X [IFFE| X
Reset Left INT X L L |IFFE| H X L L X X
Set Right INT L L X [|1FFF | X X X X X L
Reset Right INT X X X X X X L L {IFFF | H
Table 3. Semaphore Operation Example
/OO0 | /OO
Function Left | Right Status
Noaction 1 1 Semaphorefree
Left port writes 0 1 Left port obtains
semaphore semaphore
Right port writes 0 0 1 Rightside is denied
tosemaphore access
Left port writes 1 to 1 0 Right port is granted
semaphore accesstosemaphore
Left port writes 0 to 1 0 No change. Left port
semaphore isdenied access
Right port writes 1 0 1 Left port obtains
tosemaphore semaphore
Left port writes 1 to 1 1 Noport accessing
semaphore semaphoreaddress
Right port writes 0 1 0 Right port obtains
tosemaphore semaphore
Right port writes 1 1 1 Noportaccessing
tosemaphore semaphore
Left port writes 0 to 0 1 Left port obtains
semaphore semaphore
Left port writes 1 to 1 1 Noport accessing
semaphore semaphore
Ordering Information
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
15 CY7B144-15GC G68 Commercial 15 CY7B145-15GC G68 Commercial
CY7B144-15IC 181 CY7B145-15IC J8t
CY7B144-15LC 181 CY7B145-151LC L81
25 CY7B144-25GC G68 Commercial 25 CY7B145-25GC G68 Commercial
CY7B144-25IC Js1 CY7B145-25JC I8t
CY7B144-25LC L81 ) CY7B145-25LC L81
CY7B144-25]1 J81 Industrial CY7B145--25]1 J81 Industrial
CY7B144-25GMB G68 Military CY7B145~-25GMB G68 Military
CY7B144~25LMB L8t CY7B145-25LMB L81
35 CY7B144-35GC G68 Commercial 35 CY7B145--35GC G68 Commercial
CY7B144-35JC I8l CY7B145~35]C 181
CY7B144-35LC L8t CY7B145-35LC L8t
CY7B144-35J1 J81 Industrial CY7B145~35]1 J81 Industrial
CY7B144-35GMB G68 Military CY7B145—-35GMB G68 Military
CY7B144-35LMB 181 CY7B145-35LMB L81
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MILITARY SPECIFICATIONS T-46-23-12
Group A Subgroup Testing . 7
DC Characteristics Switching Characteristics
Parameters Subgroups Parameters | Subgroups
Vou 1,2,3 READ CYCLE
VoL 1,23 trc 7,8,9,10,11
Vi 1,2,3 taa 7,8,9,10,11
ViL Max. 1,23 toHA 7,8,9,10,11
Iix 1,23 tACE - 1,8,9,10,11
Toz 1,2,3 tDOE 7,8,9,10,11
Tos 1,2,3 WRITE CYCLE
Tec 1,23 twe 7,8,5,10, 11
Ispy 1,2,3 tsCE 7,8,9,10, 11
Isp2 1,23 taw 7,8,9,10,11
Isps 1,2,3 tya 7,8,9,10,11
Isp4 1,2,3 tsA 7,8,9,10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10,11
tup 7,8,9,10,11
BUSY/INTERRUPT TIMING
tpLA 7,8,9,10,11
tsHA 7,8,9,10,11
tsLc 7,8,9,10,11
tBHC 7,8,9,10,11
tps 7,8,9,10,11 i
tiNs 7,8,9,10,11
tNR 7,8,9,10,11
BUSY TIMING
tws 7,8,9,10,11
twH 7,8,9,10,11
tBDD 7,8,9,10,11
tppp 7,8,9,10,11
twpbD 7,8,9,10,11
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