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Features

¢ 0.8-micron BiCMOS for high per-
formance

o High-speed access

— 15 ns (commenrcial)

—25 ns (military)

Automatic power-down

Fully asynchronous operation

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

Busy arbitration scheme provided

Semaphores included to permit soft-
ware handshaking between ports

INT flag for port-to-port communica-
tion

e Available in 68-pin LCC/PLCC/PGA
o TTL compatible
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Functional Description

The CY7B144 and CY7B145 are high-
speed BiCMOS 8K x 8 and 8K x 9 dual-
port static RAMSs. Various arbitration
schemes are included on the CY7B144/5
tohandlesituationswhenmultipleproces-
sors access the same piece of data. Two
ports are provided permitting indepen-
dent, asynchronous access for reads and
writes to any location in memory. The
CY7B144/5 canbe utilized as astandalone
64-Kbit dual-port static RAM or multiple
devices can be combined in order to func-
tion as a 16/18-bit or wider master/slave
dual-port static RAM. An M/S pin is pro-
vided for implementing 16/18-bit or wider
memory applications without the need for
separate master and slave devices or addi-
tional discrete logic. Application areas in-
clude interprocessor/multiprocessor de-

8K x 8/9 Dual-Port Static RAM

with Sem, Int, Busy

Each port has independent control pins:
chip enable (CE), read or write enable
(R/W),and output enable (OE). Twoflags,
BUSY and INT, are provided on each port.
BUSY signals that the port is trying to ac-
cess the same location currently being ac-
cessed by the other port. The interrupt flag
(INT) permits 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 indi-
cate that a shared resource is in use. The
semaphore logic is comprised of eight
shared latches. Only one side can control
thelatch (semaphore) at any time. Control
of a semaphore indicates that a shared re-
source isinuse. Anautomatic power-down
feature is controlled independently on
each port by a chip enable (CE) pin or
SEM pin.
The CY7B144 and CY7B145 are available

signs, communications status buffering, ]
and dual-port video/graphics memory. in 68-pin LCCs, PLCCs, and PGAs.
Logic Block Diagram
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Notes:

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

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
s1| s0| 48] 48| a4a] 42| 40| s8] 36 o‘:'os% u‘I‘%_E_lm'JQ 08888 aagua
Ast | A | Az | Ao [BUSYY MBS | NTR| A1a | Asm 22 g5 8 28Prss PPEL
53| 52| 48| 7] 45| 43 41| 39| 37| 351 24 9876 5432 168 676665 64 63 62 61
AL | AL | AsL | Aw | INTL | GND JBUSYY Aor | Azr | Asn | Ass
55| 54 2] a8
A | AaL A | Aer
57| 56 30| a1
Al | Aver Agn | Asm
sol &8 28| 20
Veo | A Anr | Aer 7B144/5
61| 60 26| 27
ne | ne 7B144/5 GND | Agzn
6| e 2] 25
SEM | TE, NG | NC
85 64 22 23
OF, | rA%L SEMg | CEn
67 66 20 21
1/Og | Ol OFq | RWR
68 1 3 5 7 9 1 13 15 18 19 CF E L0000 e CE e
KOs | 10a, | #04 | GND | oz | @D | woun | Vg | 10w | vozm | Not g gl%%ﬁ 6225 fFffLLTLL
2 4 6 8| 10} 12| 14| 6] 17 Notes: B144-3
103, | W05 | 11061 | Ve ¥Ogg | ¥Ozn | VOsR | YO58 | 1O g
/031 5. | 106L | Voo oa | ¥Oza | VOsr | ¥Osm | VOer Bl44~2 3. 1/Ogg on the CYTB14S.
4, 1/Ogp. on the CY7B145.
Pin Definitions
Left Port Right Port Description
1/0¢1.-71(8L) I/Ogr—7R(8R) Data bus Input/Output
AgL-12L AgR-12R Address Lines
CEL CER Chip Enable
OEL OER Output Enable
R/W,, R/WR Read/Write Enable
SEMp, SEMg Semaphore Enable. Whenasserted LOW,allowsaccesstoeightsemaphores.

The three least significant bits of the address lines will determine which
semaphore to write or read. The I/Og pin is used when writing to a sema-
phore.Semaphoresarerequested by writinga Ointo the respective location.

L INTR Interrupt Flag. INTY, is set when right port writes location 1FFE and is
cleared when left port reads location 1FFE. INTR is set when left port writes
location 1FFF and is cleared when right port reads location 1FFE

BUSYy, BUSYRr Busy Flag

M/S Master or Slave Select
Vee Power

GND Ground

Selection Guide

7B144-15 7B144-25 7B144-35

7B145-15 7B145-25 7B145-35
Maximum Access Time (ns) 15 25 35
Maximum Operating Commercial 260 220 210
Current (mA, Military 280 250
Maximum Standby Commercial 90 75 70
Current for Isp; (mA) Military 80 75
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Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,  Static Discharge Voltage ........ccovviviiininann. >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature .................. —-65°Cto +150°C  Latch-Up Current ..., >200 mA
Ambient Temperature with :
Power Applied ... .vvneneeenennainnnns _s5°Cto +125°c  Operating Range 2
Supply Voltage to Ground Potential ........ —0.5Vto +7.0V Range Te?n??l{;ltl;r e Vee E
DC Voltage Applied to Outputs - = = - 7]
NS AT —05Vio+70v | Commercial 0°Cto +70°C 5V 10%
DC Input Voltagelsl ..................... —0.5Vto +7.0V | Industrial —40°Cto +85°C 5V * 10%
Output Current into Outputs (LOW) ............... 20 mA Militarylo] ~55°C to +125°C 5V + 105
Electrical Characteristics Over the Operating Rangel’l
7B144-15 | 7B144-25 | 7B144-35
7B145—~15 | 7B145-25 | 7B145-35
Parameter Description Test Conditions Min. | Max, | Min. | Max. | Min. | Max, | Unit
Vou Output HIGH Voltage Ve = Min, Igg = —4.0mA 24 2.4 2.4 \'
VoL Output LOW Voltage Ve = Min, Igr, = 4.0 mA 0.4 0.4 0.4 v
Vi Input HIGH Voltage 22 22 2.2 A\
ViL Input LOW Voltage 0.8 0.8 0.8 A\
Iix Input Leakage Current GND < Vi < Ve -10 | +10 | —10 | +10 | —10 | +10 | uA
Inz Output Leakage Current | Outputs Disabled, GND < Vo <Vce | —-10 | +10 | =10 | +10 | —10 | +10 | pA
Icc Operating Current Vee = Max,, Com’l 260 220 210 | mA
Iour = 0mA - =
Outputs Disabled Mil/Ind 280 250
Ispi Standby Current CEj and [C]ER > Vi Com’l 90 75 70 | mA
(Both Ports TTL Levels) | f = faax(® Milind 0 =5
Isp2 Standby Current CEj or CE]R > Vims Com’l 160 140 130 | mA
(One Port TTL Level) £ = fyax® MilInd %0 160
Ispa Standby Current Both Ports Com’l 25 25 25 | mA
(BothPortsCMOSLevels) | CEand CER > Ve — 0.2V,
Vx> Ve ~ 0.2V fill
of Vimg < 02V, f = 0181 Mil/Ind 30 30
Isn: Standby Current One Port Com’l 140 120 110 | mA
(One Port CMOS Level) | CELorCER > Ve~ 0.2V,
Vi > Vee — 02V or -
Vix < 0.2V, Active Mil/Ind 150 130
Port Outputs, f = fagax!®
Capacitancel%]
Parameter Description Test Conditions Max, Unit
Cix Input Capacitance Tp =25°C, f=1MHz, 10 pF
Cour Output Capacitance Vee =50V 15 pF
Notes:
S. Pulse width < 20 ns. 8. faax = ltpe = Allinputs cyeling at f = 1/tgc (except output enable).

= 0 means no address or control lines change. This applies only to
inputs at CMOS Ievel standby Igga.

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

6. Ta is the “instant on” case temperature.
7. Seethelast page of this specification for Group A subgroup testing in-
formation.
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AC Test Loads and Waveforms
5V 5V
R1 = 893Q Ry = 250Q R1 = 893Q
OUTPUT OUTPUT OUTPUT
C=30 pFI R2 = 3470 C = 30pF —-l: C=5pF R2 = 347Q
= = = Viy = 1.4V l L
(a) Normal Load (Load 1) (b) Thévenin Equivalent (Load 1) (c) Three-State Delay (Load 3)
B144-4 Bl44—5 B144—6
ALL INPUT PULSES
OUTPUT 3.0V So% 90%
I C =80pF anD —2% SL-__W%
= <8ns -» - <3ns
Load (Load2) a4y B144-8
Switching Characteristics Over the Operating Rangell0:11]
7B144—-15 7B144--25 7B144—~35
7B145-15 7B145-25 7B145-35
Parameter Description Min. | Max. | Min. | Max. | Min. I Max. Unit
READ CYCLE
fRC Read Cycle Time 15 25 35 ns
taA Address to Data Valid
toHA Output Hold From Address Change 3
tACE CE LOW to Data Valid
tDOE OE LOW to Data Valid
11 zogl12 13] OELowtoLowZ 3
tizog1% 131 OE HIGH to High Z
ty zeplt2 13l CELOWtoLowZ 3
trzeplis Bl CE HIGH to High Z
tpy CE LOW to Power-Up 0
teph CE HIGH to Power-Down
WRITE CYCLE
twe Write Cycle Time 15
tsce CE LOW to Write End 12
tAwW Address Set-Up to Write End 12
tHA Address Hold From Write End 2
tsA Address Set-Up to Write Start 0
tpwE Write Pulse Width 12
tsp Data Set-Up to Write End 10
tun Data Hold From Write End 0
trrzwel] R/W LOW (o High Z
tr zwrl3l R/W HIGH to Low Z 3
twpnl14 Write Pulse to Data Delay 30
tppplt4 Write Data Valid to Read Data Valid 25
2-102
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Switching Characteristics Over the Operating Rangel1011] (continued)
7B144~15 7B144-25 7B144-35
) 7B145—-15 TB145-25 7B145-35
Parameter Description Min. | Max. | Min, [ Max. | Min. | Max. Unit
BUSY TIMINGI1SI
tBLA BUSY LOW from Address Match 15 20 20 ns g
tBHA BUSY HIGH from Address Mismatch 15 20 20 ns <
tBLC 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 S ns
twB WE LOW after BUSY LOW 0 0 0 ns
twH WE HIGH after BUSY HIGH 13 20 30 ns
tBDD BUSY HIGH to Data Valid 15 25 35 ns
INTERRUPT TIMINGL!S]
tINS INT Set Time 15 25 25 ns
tINR INT Reset Time 15 25 25 ns
SEMAPHORE TIMING
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. See the last page of this specification for Group A subgroup testingin- 13, Test conditions used are Load 3.
formation. 14. For information on part-to-part delay through RAM cells from writ-
11. Testconditions assume signal transition time of 3 ns or less, timing ref- ing port to reading port, refer to Read Timing with Port-to-Port Delay
erencelevels of 1.5V, input pulse levels of 0 to 3.0V, and output loading waveform.
of the specified Ioi/Iog and 30-pF load capacitance. 15. "Test conditions used are Load 2.

12. Atany given temperature and voltage condition for any given device,
tazeg s less than ty zog and tyzog is less than tp 7oE.
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Switching Waveforms
Read Cycle No. 1 (Either Port—Address Access)[16.17]
le |
tre
ADDRESS
- 7Y |
toHA
DATAOUT  PREVIOUS DATA VALID ><>OO<XX DATA VALID
B144-9
Read Cycle No. 2 (Either Port—CE/OE Access)16, 18,19]
SEMor TE N N 4
TAcE o trzce —»)
* K A
» tHzoE
tboe
I‘— tLzog =
e I IIIII/4 -
b
DATA OUT SEESSSS\ DATAVALID —
—» tpy I‘— jt—— tpp
lec
R
B144-10
Read Timing with Port-to-Port Delay (M/S = L)[20.21]
1 two |
ADDRESSg MATCH *
trwe >
RWR \ L/
S /
1SD i D
DATAINg X % VALID
ADDRESS, X MATCH
tppp -
DATAGUTL VALID
twop
L B144-11
Notes: . _ _ .
16. R/W is HIGH for read cycle. 19. CEL = L, SEM = H when accessing RAM. CE = H, SEM = L when
17. Device is continuously selected CE = LOW and OE = LOW. This accessing semaphores.
waveform cannot be used for semaphore reads. 20. BUSY = HIGH for the writing port.
18. Address valid prior to or coincident with CE transition LOW. 21, TEL = CER = LOW.
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Switching Waveforms (continued)

Write Cycle No, 1: OE Three-State Data I/Os (Either Port)[22. 23.24]

e twe
ADDRESS * *
N tsce
B NN\ A0,
ta t
RW —\ ~ tPwe / HA
\ N 7
rf— tgp ———em———pn ——— tgp ————— = 1y
PATAIN < DATA VALID
o K Aty
tzoe SO SON—
DATA OUT > > > > > >—7\— HIGH IMPEDANCE :W
B144-12

Write Cycle No. 2: R/W Three-State Data 1/Os (Either Port)[22:24.25]]

e twe
ADDRESS * %
- tsce tra
35407 F NN Y AN
RW e e tpwe
NI 5
tsp —»1=fHp
DATA IN DATA VAlTID f—
le—— tzwe —»] l‘— i zwe —™
RAOUT S ST

B144-13

Notes:

22, Theinternal writc time of the memory is defined by the overlap of CE
or SEM LOW and R/W LOW. Both signals must be LOW to initiate
a write, and either signal can terminate a write by going HIGH. The
data input set-up and hold timing should be referenced to the rising
edge of the signal that terminates the write.

If OE is LOW during a R/W controlled write cycle, the write pulse
width must be the larger of tpwg or (tgzwE + tsp) to allow the I/O

23.

2-105

24,
2s.

drivers to turn off and data to be placed on the bus for the required
tsp. If OF is HIGH during a R/W controlled write cycle (as in this ex-
ample), this requirement does not apply and the write pulse can be as
short as the specified tpwp.

RAV must be HIGH during all address transitions.

Data I/O pins enter high impedance when OE is held LOW during
write.

2589662 0009794 T72 EECYP
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Switching Waveforms (continued)

Semaphore Read After Write Timing, Either Side[261
|-——- taa —-| [e—— topHA ——
romte. SCOCK e roress >|<>o<><>|< o sooness KKK
e taw
Y tAcE
SEM !
e 7777w ]/
tsp
0o DATA-IN VALID \| DATA-OUT VALID —
[*— tHD
tsa [ tpwe —»
L .
tswrp tboe
7
tsop -
e ////////////////4 sor R /
le———— WRITE CYCLE ————» READ CYCLE —————»f
B144-14
Semaphore Contention(27 28, 29]
AaL—AaL MATCH X
RWL
SEM,
tspg —>
Agr—Azn MATCH X
R/Wr 7/
SEM; o
R 7 B144-15
Notes:
26. CE = HIGH for the duration of the above timing (both writeandread ~ 29. If tsps is violated, the semaphore will definitely be obtained by one
cycle). o side or the other, but there is no guarantee which side will control the

27. 1/Opr = J/Opy, = LOW (request semaphore); CEg = CEr, = HIGH semaphore.

28. Semaphores are reset (available to both ports) at cycle start.
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Switching Waveforms (continued)
Read with BUSY (M/S=HIGH)[21]
L twe
- - t . <
RWa PWE
N - 7]
N /
[, g— i)
DATAINg ;2 VALID «3{
tps
ADDRESS; MATCH
taLa : ' taHA
BUSYL 80D —m
topp
DATAGUTL }( VALID
twop
B144-16

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

i t
BUSY ﬁ ’ : H
Biad-17
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Switching Waveforms (continued)

Busy Timing Diagram No. 1 (CE Arbitration)[30]
CE, Valid First:

ADDRESS, g

X
- li tpg —
X

ADDRESS MATCH X

teLc |<— tanc

CEq
BUSYR
Bl44—18
CER Valid First:

ADDRESS, g ADDRESS MATCH X

CEr

tpg =
CEL

tBLC |<— tBHC
BUSY,
Bi44-19

Busy Timing Diagram No, 2 (Address Arbitration)[30]
Left Address Valid First:

|« tRc Of two |

ADDRESS_ ADDRESS MATCH * ADDRESS MISMATCH X

<—1ps
ADDRESSR X
gL je— tBHA
BUSYy
B144-20
Right Address Valid First:

tre or twe -
ADDRESSR ADDRESS MATCH )k ADDRESS MISMATCH X

tps
ADDRESS, X
tBLA [e— tBHA
BUSY,
B144-21
Note:

30. Iftpgisviolated, the busy signal will be asserted on one side ortheoth- ~ 32. tyng or tyNR depends on which enable pin (CE], or R/Wp) is asserted
er, but there is no guarantee on which side BUSY will be asserted last.

31. tja depends on which enable pin (CEj, or R/Wp) is deasserted first.
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Switching Waveforms (continued)
Interrupt Timing Diagrams
Left Side Sets TNTg;
e twe
ADDRESS, % WRITE 1FFF XXX pd °
1] =
CE_ —\ é
N n
R/W,_ -ﬂ
N
NTa
tyst2 \\
— Bt44-22
Right Side Clears INTR: Le tac )
Oy =\
< /
tingl®2
RWR / / / / 74
4
WR 7 8144-23
Right Side Sets INTy:
[ twc
ADDRESSR ﬁ( WRITE 1FFE XXX X
B1
CER —— e
N
RWg -\
N
INT), \ |
tysl# »|
= B144--24
Left Side Clears INTj,
tro
R
oE. R /
fiNR[a-a-]
H,..L / : : : —/
% NN\ K /
INT, 4
L 7 B144-25
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Architecture

The CY7B144/5 consists of a an array of 8K words of 8/9 bits each
of dual-port RAM cells, I/O and address lines, and control signals
(CE,OE, R/W) These control pins permit 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. I\mlnterrupt (INT) pinscan be utilized for port-to-port com-
munication. Two semaphore (SEM) control pins are used for alio-
cating shared resources. With the M/S pin, the CY7B144/5 can
function as a Master (BUSY pins are outputs) or asaslave (BUSY
pins are inputs). The CY7B144/5 has an automatic power-down
feature controlled by CE. Each port is provided with itsown 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 tsp 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 (see Write Cycle No. No. 2waveform). Data canbe written
to the device tyzog after the OE is deasserted or tzwe after the
falling edge of R/W, Required inputs for non-contention opera-
tions 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 be met before the data is read on the output; otherwise the
datareadisnot deterministic. Datawill be valid on the port wishing
to read the location 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 tpog after OE 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.When the left portwrites to location 1FFF, the right port’sin-
terrupt flag (INTR) is set. This flag is cleared when the right | port
reads that same location. Setting the left port’s interrupt flag (INTy ) is
accomplished when the right port writes to location 1FFE. This
flagis cleared when the left port reads location 1FFE. The message
at 1FFF or 1FFE is user-defined. See Zable 2 for input require-
ments for INT. INTR and INT}, are push-pull outputs and do not
require pull-up resistors to operate.

Busy

The CY7B144/5 provides on-chip arbitration to alleviate simulta-
neous memory location access (contention). If both ports’ CEs are
asserted and an address match occurs within tpg of each other the
Busy logic will determine which port has access. If tpg is violated,
one port ctwill definitely gain permission to the location, but it is not
guaranteed which one. BUSY will be asserted tpy A after an ad-
dress match or tpy c after CE is taken LOW. BUSYy, and BUSYR
in master mode are push-pull outputs and do not require pull-up
resistors to operate.

Master/Slave

AnM/S pinis provided in order to expand the word width by confi-
guring the device as either amaster or aslave, 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 of slave devices must be delayed until after
the BUSY input has ssettled. Otherwise, the slave chip may begina

write cycle during a contentionsituation. 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 slave.

Semaphore Operation

The CY7B144/5 provides eight semaphore latches which are sepa-
rate from the dual-port memorylocations. Semaphoresareusedto
reserveresourcesthatare sharedbetweenthe twoports. Thestate
ofthesemaphoreindicatesthataresourceisinuse. Forexample, if
the left portwants to request a given resource, it sets a latch by writ-
ingaOtoa 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 tgop before attempting
to read the semaphore. The semaphore value will be available
tswrD + tDOE 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 poll the semaphore.When the right side
has relinquished control of the semaphore (by writing a 1), the left
side willsucceed in gaining control of the semaphore. Ifthe left side
no longer requires the semaphore, a 1 is written to cancel its
request.

Semaphores are accessed by asserting SEM LOW. The SEM pin
functions as a chip enable for the semaphore latches (CE must re-
main HIGH during SEM LOW). Ay represents the semaphore
address. OF and R/W 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 I/Og is used. If a 0 is written
to the left port of an unused semaphore, a 1 will appear at the same
semaphore addresson theright port. That semaphore can now only
be modified 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, the right port would immediately own the semaphore
assoon as the left port released it. Table 3 shows sample semaphore
operations.

‘When reading a semaphore, all eight data lines output the sema-
phore value. The read value is latched 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
tgps of each other, the semaphore will definitelybe obtained by one
side or the other, but there is no guarantee which side will control
the semaphore.

Table 1. Non-Contending Read/Write

Inputs Outputs

CE {R'W|OE |SEM | 1/Op..7 Operation

H | X X H |HighZ Power-Down
H|{H|L| L |[Dataou g:;‘;gfggn
XX | H X [HighZ I/O Lines Disabled
H| | X L. |Dataln Writeto Semaphore
L H L H |Data Out Read

L L X H |Dataln Write

L X | X L Illegal Condition
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Table 2. Intexrupt Operation Example (assumes BUSY; =BUSYg=HIGH)
Left Port Right Port
Function RW CE OE |A¢-12 | INT | RW CE OE |A¢-1z | 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 P
Set Right INT L L X |IFFF | X X X X X L 5
Reset Right INT X X X X X X L L 1FFF | H o
n
Table 3. Semaphore Operation Example
HOq | I/Oq
Function Left | Right Status
No action 1 1 Semaphore free
Left port writes 0 1 Left port obtains
semaphore semaphore
Right port writes 0 0 1 Right side is denied
to semaphore access
Left port writes 1 to 1 0 Right port is granted
semaphore access to semaphore
Left port writes 0 to 1 0 No change. Left port
semaphore is denied access
Right port writes 1 0 1 Left port obtains
to semaphore semaphore
Left port writes 1 to 1 1 No port accessing
semaphore semaphore address
Right port writes 0 1 0 Right port obtains
to scmaphore semaphore
Right port writes 1 1 1 No port accessing
to semaphore semaphore
Left port writes 0 to 1] 1 Left port obtains
semaphore semaphore
Left port writes 1 to 1 1 No port accessing
semaphore semaphore
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Typical DC and AC Characteristics

NORMALIZED SUPPLY CURRENT
vs. SUPPLY VOLTAGE

NORMALIZED SUPPLY CURRENT
vs. AMBIENT TEMPERATURE
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Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7B144-15GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B144-15JC J81 68-Lead Plastic Leaded Chip Carrier 7
25 CY7B144-25GC G68 68-Pin Grid Array (Cavity Down) Commercial E
CY7B144-25]C J81 68-Lead Plastic Leaded Chip Carrier %
CY7B144-25]1 J81 68-Lead Plastic Leaded Chip Carrier |Industrial
CY7B144-25LMB L1 68-Square Leadless Chip Carrier Military
35 CY7B144-35GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B144-35JC J81 68-Lead Plastic Leaded Chip Carrier
CY7B144-3511 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7B144-35LMB 181 68-Square Leadless Chip Carrier Military
Speed Package Operating
(ns) Ordering Code Name Package Type Range
15 CY7B145-15GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B145-15IC 181 68-Lead Plastic Leaded Chip Carrier
25 CY7B145-25GC G683 68-Pin Grid Array (Cavity Down) Commercial
CY7B145~25JC J81 68-Lead Plastic Leaded Chip Carrier
CY7B145-25]1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
CY7B145—-25LMB L81 68-Square Leadless Chip Carrier Military
35 CY7B145-35GC G68 68-Pin Grid Array (Cavity Down) Commercial
CY7B145-35JC J81 68-Lead Plastic Leaded Chip Carrier
CY7B145-3511 J81 68-Lead Plastic Leaded Chip Carrier |Industrial
CY7B145-35LMB 181 68-Square Leadless Chip Carrier Military
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MILITARY SPECIFICATIONS
Group A Subgroup Testing

DC Characteristics

Parameters Subgroups
Vou 1,2,3
Vor, 1,2,3
Vi 1,2,3

Vi, Max. 1,2,3
Iix 1,2,3
Toz 1,2,3
Tos 1,2,3
Icc 1,2,3
Isp1 1,2,3
Isp2 1,2,3
Isp3 1,2,3
Isps 1,2,3

Switching Characteristics

Parameters Subgroups
READ CYCLE
trC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10,11
tACE 7,8,9,10,11
tDOE 7,8,9,10, 11
WRITE CYCLE
twe 7,8,9,10, 11
tsCE 7,8,9,10,11
taw 7,8,9,10, 11
tHA 7,8,9,10,11
tsa 7,8,9,10,11
tPWE 7,8,9,10,11
tsp 7,8,9,10,11
tHD 7,8,9,10,11
BUSY/INTERRUPT TIMING
tBLA 7,8,9,10,11
tBHA 7,8,9,10,11
terLC 7,8,9,10,11
tBHC 7,8,9,10, 11
tps 7,8,9,10,11
NS 7,8,9,10,11
tINR 7,8,9,10, 11
BUSY TIMING
twB 7,8,9,10,11
twH 7,8,9,10,11
tBDD 7,8,9,10,11
tDDD 7,8,9,10,11
twpbD 7,8,9,10,11
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