e CY7B138
. ,.\.::,E " PRELIMINARY CY7B139
=—=J Ko .
—== & SEMICONDUCTOR 4K x 8/9 Dual-Port Static RAM
with Sem, Int, Busy

Features Functional Description Each port has independent control pins:
P chip enable (CE), read or write enable

__ L
ST I

e (.8-micron BICMOS for high per- The CY7B138 and CY7B139 are high- ¥

formance speed BICMOS 4K x 8 and 4K x 9dual-port ﬁ?ﬁ;ﬁ;‘;“?,;“;’;ﬁ%ﬂ;fg
ic RAMs. Various arbitration schemes oot ; it

o High-speed access static INT), BUSY signals that the port is trying
—15ns (com’l) :{&;‘:ﬁ‘g\i‘i:&gﬁ t?‘l(emr gﬁi;‘;;i‘ég;: toaccess the same location currently being
-—25ns (mil) : the same piece of datg T\P;IO ris are pro- accessedby the other port. The interrupt
o Aut . s piece o data. po p flag (INT) permits communication be-
omatic power-down vided permitting independent, asynchro-  yyeen poris or systems by means of mail
o Fully asynchronous operation nous access for reads and writes to anylo- 0, message center. The semaphores

e Master /Slave select pin allows bus cation in memory. The CY7B138/9 can be are used to pass a flag, or token, from one

width expansion to 16/18 bits or more g:gﬁm:iﬁﬁa‘;lgzg&;ﬂi;ﬂg:l;gﬁf port to the other to indicate that a shared

* Busyarbitration scheme provided  bined in order o function asa 16/18-bitor  ¢o0 HE ¥ ;‘}‘;ﬁih’t‘;‘;’,;ig:f{;‘;g;?%;};
o Semaphores included to permit soft-  wider master/slave dual-port static RAM. -0 cancontrol the latch (sema[;hore)
ware handshaking between ports An M/S pin is provided for implementing

i g 3 e at any time, Control of a semaphore indi-
(] }iNTﬂag for port-to-port communica-  16/18-bit or wider memory applications catesythat a shared resource ispin use, A
on

without the need for separate master and 3¢5 matic power-down feature is con-
 Available in 68-pin LCC/PLCC/PGA slave devices or additional discrete logic. trolled independently on each port by a

& TTLcompatible :ﬁ%‘;ﬁ&%’;ﬁ?g;‘?g‘;ﬁ:;fﬁ;ﬁ;ﬁé chipenable (CE) pin or SEM pin.
status buffering, and dual-port video/ The CY7B138and CY7B139 are available

graphicsmemory. in 68-pin LCCs, PLCCs, and PGAs.
Logic Block Diagram
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b > Aon
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L) L
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Aol — INTERRUPT e AR
SEMAPHORE
CEL, ARBITRATION le—— TE
OB, ——» «——— TEx
AW, ———] ‘ e——— AWa
T l I —
SEM, W, :
ITe < > INTg? B138-1
ME
Notes:
1, BUSYis an output in master mode and an input in sfave mode. 2, Master: push-pull output and requires no pull-up resistor.
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=25 SEMICONDUCTOR —_—
. T-46-23-12
Pin Configurations . .
68-Pin PGA 68-Pin LCC/PLCC
Top View Top View
3= —E"_, Q.44 o E
51 50 48 46 4“4 42 40 38 36 [3} woooor A4 =
Al A Ax AOLIEBJSVL ME| Wial Am| Am s2 2 -% GE22-2EE P EES 3
s3| s2] 49| a7} as] sl a] a9 ar| as| o4 v 287 32 6764 65 64 63 62 61 0
Al Aal Au| An| ] oND[TUSYY Am| An| Am| A o o T =
§5] 54 2] = Vou, 58G Ay é
A Aa Am| Aw VOs_ 579 Ax 7]
57} &6 30| ar GND 56§ A
A} Ao Am| Am 53& 55 %
7 54§ INly
59| s8 28] 29 V. o
Veo| NG Ann| Aon oo 2 Z‘Ej"
s} 60 781389 ) 27 VOon 5:G M3
nel ne anp| N 05 6 EISVR
sa| 62 2] 25 Vn 49§ T
se | oy Nl o Vee 489G Aa
651 64 2| 23 ::gm 47§ Ag
4R 469 Ax
TE, | A&7, SEMp| TEr VOsq 456 Agq -
67] 68 20 21 VOsa P 25 446 A
Voo, Ncl) OEg| AW 2723 29303132 33 34 35 36 37 38 39 40 41 42 43
68 1 3 5 7 9l U 13 15 18] 19 gL rooag g
VOIL| Oz | ¥Ou] GND| VOn | GND| ¥0a] Vo] VO] Uoa] NCB! - gE "QBE E ==z z(g Jﬁfﬁf‘
2| 4 s] o] o] 2| +a| | 17 “Notes: - Bi%s-3
0x,| VOs| 10| Veo| 0] Vo j0sa | 1O » 3
| Y| W] Yool 0| 0zn) U0} VO] WOen| - rss-2 3. I/Ogg on the CY7B139,
. 4. YOgg on the CY7B139.
Pin Definitions
Left Port Right Port Description
1/Oo1-7148L) J/Ogr-7R(8R) Data Bus Input/Qutput
AgL-111, Agr-11R Address Lincs
CEL CEr Chip Enable
OF,, OER Output Enable
RWL R/Wr Read/Write Enable 7
SEM], SEMp Semaphore Enable, When asserted LOW, allows accessto eight semaphores.
The threeleast significant bits of the address lines will determine whichsema-
g:ore to write or read. The I/Og pin is used when writing to a semaphore.
maphores are requested by writing a 0 into the respective location.
INTy, INTR Taterrupt Flag. INT}, is set when right port writes location FFE and is cleared
when left port reads location FFE. IN']TR is set when Ieft port writes location
FEF and is cleared when right pott reads location FFE,
BUSYy, BUSYR Busy Flag
MS Master or Slave Select
Vce Power
GND Ground
Selection Guide
7B138-15 7B138-25 7B138-35
7B1392-15 TB139-25 7B139-35
Maximum Access Time (ns) 15 25 35
Maximum O erafing Commercial 260 220 210
Current (mA Military 280 250
Maximum Standby Commercial 9% 75 70
Current for Is1(mA) Military 30 75
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Maximum Ratings
(Above which the useful life maybe impaired. Foruserguidelines, ~ Static Discharge Voltage ...... caseres o L UNY
not tested.) (per MIL-STD-883, Method 3015
Storage Temperatire «...veuveves.n. . = 65°Cto + 150°C Latch-Up Current ......... cietearescrasaness 2200mA
Ambient Temperature with Operating Range
Power Applied .....ovovcieienaceses. =55°Cto + 125°C Ambient
Supply Voltage to Ground Potential ....... = 05V to + 7.0V Range Temperature Vee
DC Voltage Applied to Outputs i S o +
I FHGh ZSIAE »nvvveenrnnrseerasrees =05V + 70V | Commercial 0°Cto +70°C V=10%
DC Input Voltagel®] .........ccovvvuen. =35Vio +70v | Industrial =40°Cto + 85°C 5V & 10%
Output Current into Outputs (LOW) .............. 20mA | Militaryl6] - 55°Cto + 125°C 5V = 10%
Electrical Characteristics Over the Operating Rangel’]
7B138-15 | 7B138-25 | 7B138-35
7B139~-15 | 7B139-25 | 7B139-35
Parameter Description Test Conditions Min, | Max. | Min, | Max, | Min, | Max. | Unit
Vor Output HIGH Voltage Vec = Min, Ion = —40 mA 2.4 2.4 2.4 v
VoL Output LOW Voltage Vcc = Min, Igr, = 40mA 0.4 0.4 04| V
Vi Input HIGH Voltage : 22 22 22 v
ViL Input LOW Voltage 08 08 0.8 v
Iix Input Leakage Current GND < V1 < Vee -10 | +10 | ~10 | +10 | ~10 | +10 | pA
Ioz Output Leakage Current | Output Disabled, GND< Vo< Vec| —-10 | +10 { —10 | +10 | ~10 | +10 | pA
Icc Operating Current Vce = Max,, Com’l 260 220 210 | mA
Tour =0mA, -
Outputs Disabled MiY/Ind 280 250
Isp1 Standby Current CEj, and CER > Vi, Com’l 90 75 70 | mA
(Both Ports TTL Levels) | f = fyaxi8l Miind ) 75
Isp2 Standby Current CEy, and CER > Viy, Com’l 160 140 130 | mA
(One Port TTL Level) £ = fmaxl® Mi/ind 1% 160
Isps Standby Current Both Ports Com’l 15 15 15
(BothPortsCMOSLevels) | CEand CER?_XOC -02V,
Viy 2 Vee ~ 02V i
of Vi < 0.2V, £ = 0181 Mil/Ind 30 30
Isp4 Standby Current One Port Com’l 140 120 110 | mA
(One Port CMOS Level) gE,or ‘(;ERQ?)/% -02Y
IN2. Yce — 0.2V or -
Vin < 0.2V, Active Mil/Ind 150 130
Port Outputs, f = fagax®]
Capacitancel®) v
Parameters Description Test Conditions Max, Unit
Cin Input Capacitance Ta = 25°C, f = 1 MHz, 10 pF
Cout Output Capacitance Vee =50V 15 pF
Notes:

5. Pulse width < 20 ns.

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

7. Seethe last page of thisspecification for Group A subgroup testing in-
formation,

8. fumax = ltgrc= Allinputscycling atf = 1/tgc (except output enable),
f = 0 means no address or control lines change. This applies only to
inputs at CMOS level standby Isna.

. 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 o
A1 = 8330 Rt = 82300 3
Ryt = 25000 L
ouTeuT ouTRUT ouTPUT
G =30pF R2 = 34702 G =30pF G=5pF A2=0470 £
L 1 L 1 1 2
= = = V=14V = = o
(a) Normal Load (Load 1) (b) Thevenin Equivalent (Load 1) (c) Three-State Delay (Load 3) n
Bi39-4 Bl33-5 B136-6
ALL INPUT PULSES
QUTPUT aov ¢ v L 0%
I Cmg0pF D 10% 10%
= <3ns <30y
Load (Load 2) Blas-7 Bi3g-4
Switching Characteristics Over the Operating Rangel10,11]
7B138-15 7B138-25 7B138~35
7B139-15 7B139-25 78139-35
Parameters Description [ Min. | Max. | Min, | Max. | Min. | Max. Units
READ CYCLE
tre Read Cycle Time 15 25 35 ns
taa Address to Data Valid[12] 15 25 35 ns
toHA Qutput Hold From Address Change 3 3 3 ns
tacE CE LOW to Data Valid(12] 15 25 35 ns
tDOE ‘OE LOW to Data Valid(12] 10 15 20 ns
trzog!B! OE Low to Low Z 3 3 3 ns
tyzoe!? OE HIGH to High Z 10 15 20 ns
trzcell? CELOWtoLowZ 3 3 3 ns
trzcee) CE HIGH to High Z 10 15 20 ns
tpy CE LOW to Power-Up 0 0 0 ns
| teD 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
tHA 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 1] ns
trzweDd R/WLOW to High Z 10 15 20 ns
tzwel3l R/WHIGH to Low Z 3 3 3 ns
twopl14l Write Pulse to Data Delay 30 50 60 ns
tpppltY Write Data Valid to Read Data Valid 25 30 35 ns
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Switching Characteristics Over the Operating Rangel1%: 1] (continued)

. ] 7B138-15 7B138--25 7B138-35
7B139~15 7B139-25 78B139~35
Parameters Description [ Min, | Max, | Min. | Max. | Min. | Max. | Units

BUSY TIMINGI!S]
tsLa BUSY LOW from Address Match 15 20 20 ns
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 5 ns
tws WE LOW after BUSY LOW 0 0 0 ns
twH WE HIGH after BUSY HIGH 13 20 30 ns
t8DD BUSY HIGH to Data Valid 15 %5 35 ns
INTERRUPT TIMINGUS]
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

| tses SEM Flag Contention Window 5 5 5 ns

“Notes:

10. Seethelast page of thisspecification for Group A subgroup testing in-

formation.

11, Testconditions assume signal transition time of 3 ns or less, timing ref-
erence levels of 1.5V, input pulse levels of 0 to 3.0V, and output loading
of the specified Ioy/Toy and 30-pF load capacitance.

12. AC test conditions use Voy = 1.6V and Vor, = 1.4V.

13, Test conditions used are Load 3,

14. For information on part-to-part delay through RAM cells from writ-
ing port to reading port, refer to Read Timing with Port-to-Port Delay

waveform,

15, Test conditions used are Load 2,
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Switching Waveforms T-46-23-12
Read Cycle No, 1120:21] .

Either Port Address Access
[

(]
tac
ADDRESS * .
taa .

;——-—-tom—b

pAtAOUT pRevious DATAVALD XK X XX XXX DATAVALID

8136-11
d Cycle No, 2(18,19,20] o
Read Cycle No : : Either Port CE/OE Access —
SEM or CE S‘ 7
tAcE (< tHzce —¥
OE - , , L{
trzoe
—
tizoe —»] fooe
tizee 3
2Ll
DATA OUT L DATA VALID >
—» tpy I j— tpp
lcc
Isg ——/I
B8133-10
Read Timing with Port-to-Port Delay (M/S = L)[16,17]
b twe
ADDRESSg MATCH X
RWR Yowe >
4
\F Y,
'SD ——les HD
DATA |nR £ VALID *
ADDRESS, >< MATCH
tooo ]
DATAoUTL VALID
twop |
B138~9
Notes:
16. BUSY = HIGH for the writing port. 20. R/W is HIGH for read cycle.
17. CEL = CEr =LOW. : 21. Deviceiscontinuouslyselected CE = LOW and OF = LOW. This wa-_
18. Address valid prior to or coincident with TE transition LOW, '

veform cannot be used for semaphore reads.
19. TEy, = L, SEM = H when accessing RAM. TE = H, SEM = L when
accessing semaphores.
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Switching Waveforms (continued) T-46-23-12
Write Cycle No. 1: OF Three-States Data [/Os (Either Port)[?%. 2. 24]
| ‘VIC . |
ADDRESS &
- tsce
SEM ORTE NNINNNRK, 27000770
faw A —>
AW towe
p z
K& b
[ t5A —> tsp tHD
DATAIN < : DATA VALID
|
7/ N
tHzoe tz0e =™
DATAOUT S S-S5SO HIGH IMPEDANCE TTI7T7T
Ll L L L LA SIANNNMG,
B138-12
Write Cyele No. 2: R/W Three-States Data [/Os (Either Port){#%24,25]
[ twe >
ADDRESS k *
- tsce tHa
SEMORTE. NN\, 270077
tsa ' tewe
RW \ \| /
N /]
tsp ~——wie typ -
-
DATAIN DATA VAI:ID 72— ]
— thzwe tzwe —>
DATAOUT S-S5 S S S SO NSUSUTUURTE HIGH IMPEDANGE 277777,
VAVAVE AT I A A SANNNN
B138~13
Notes:
22, The internal write time of the memory is defined bg the overlap of CE drivers to turn off and data to be placed on the bus for the required
or W 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,

. It OF is LOW during a R/W controlled write cycle, the write pulse
width must be the larger of tpwg or (tuzwe *+ tsp) to allow the JO

tsp. IfOE is HIGH during a R/W controlled write cycle (as in this ex-

ample), this requirement does not apply and the write pulse canbe as
short as the specified tpwg.

. R/W must be HIGH during all address transitions.

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

Switching Waveforms (continued)
Semaphore Read After Write Timing, Either Side(?]

| et —] «— lou ——»
Ag-A2 m vaup apress Y X X X K VALID ADRESS }m

fe—— tayy ——>
“*I I tace
tHa

T Nz =N

SRAMs H

fso _
1100 DATA, VALID \I DATAy VALID —

n

o

fsA - towg ~»

mw T T N
tswro < toog ~———

" LY Ay /

ft———= WRITE CYCLE ————p] READ CYCLE ———n

8138-15
Timing Diagram of Semaphore Contention(26: 27, 28]
Ao—AoL MATCH X
R,
SEM,
tsps ——»
Aon-Aon MATCH X
' '
RWq y
W £
B138~14
Notes:
26. I/Ogr = I/Ogt, = LOW (request semaphore); CEg = CEp, = HIGH 29, CE = HIGH for the duration of the above timing (bothwrite and read
27. Semaphores are reset (available to both ports) at cycle start, cycle).

28, If tsps is violated, the semaphore will definitely be obtained by one
side or the other, but there is no guarantee which side will contral the
semaphore,
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Switching Waveforms (continued) T-46-23-12
Timing Diagram of Read with BUSY (M/S=HIGH)!!7] oo

e twe
ADDRESSR )E MATGH %

RIWR towe /
X /
. S0 ——pta— tHD
DATAINR % VALID *
tps
ADDRESS, MATCH

L. tB1A —q‘ e—— taua
BUSY, 4{: tapp —-‘

toop
DATAGuTL *VALID
twoo >

B13d~16

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

- F’“jL _ ;FWJ’

B138-17

2-122




.
E=32CYP
CYPRESS SEMICONDUCTOR YoE D B 2589Lk2 000L385 9
= ‘Z CY7B138
S S PRELIMINARY CY7B139
—= 5 SEMICONDUCTOR
Switching Waveforms (continued) -
Busy Timing Diagram No, 1 (CE Arbitration)30] T- 46 ~23-12
CEy, Valid First:
ADDRESS_ 5 ADDRESS MATCH @
X X g
CEL -—-——\ ' o
[7/]
fpg o
CER -
tac I-— tsHc
BUSYR
) ' . . B138~-18
CER Valid First: . _
ADDRESS X ADDRESS MATCH X
e E tpg -»-
t \
N
t— taic li— tare
BUSY, .
B13g-21
Busy Timing Diagram No, 2 (Address Arbitration)[30)
Left Address Valid First: .
trg O twe
ADDRESSL ADDRESS MATCH ADDRESS MISMATCH X
<— lpg
ADDRESSR x
' taLa je— topa
BUSYR
’ ’ . . Bi38-19
Right Address Valid First:
frc Or twe
ADDRESSR ADDRESS MATCH ADDRESS MiSMATGH X
tps
ADDRESS, x
oA je— fnHA
BUSY,
B138~-20
Note:

30. Iftpsisviolated, the busy signalwill be asserted on one side or the oth-
er, but there is no guarantee on which side BUSY will be asserted.
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Switching Waveforms (contidued) T-46-23-12
Interrupt Timing Diagrams
Left Side Sets INTg: |

twe >
ADDRESS, k WRITE FFF )(XX X

©il
e ta —
7
RAL ::_I
;f
T N

Right Side Clears INTg:

B138-22
ADDRESSR

) '-— tac
TEx ——'—'—5\

W /ééé;l
T NN\

NTg

/

Bi38-23
Right Side Sets INTy:
e

twe
ADDRESSR % WRITE FFE <XX X

a8l >
CER
e V.o

RN

SN 7(
NTL
tst2! N\

N

B8158-24
Left Side Clears INTY,

le the !

w o R

/
tingle2)
RWL i -/_ f 7/
7 NN / |
INT, ;l
B133-25
Notes:

31, tya depends on which enable pin (CEL, or R/WL) is deasserted first.  32. :INS or tiyg depends on which enable pin (CEf, or R/Wr) is asserted
ast.
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FRELIMINARY

CY7B138
CY7B139

Architecture

The CY7B138/9 consists of an array of 4K words of 8/9 bits each of
dual-port RAM cells, I/O and address lines, and control signals
(CE, GE, R/W). These control pins permit independent access for
reads orwrites to anylocation in memory. To handle simultaneous
writes/reads to the same location, a pinisprovided on each
port. Twointerrupt (TNT) 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 CY7B138/9 can
function asa master (BUSY pinsare outputs) orasaslave (BUSY
pins are inputs). The CY7B138/9 has an automatic power-down
feature controlled by CE. Each port is provided with its ownoutput
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 guarantce 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 (sce Write Cyele No. 2waveform), Datacan be written
to the device tyyzop after the OF is deasserted or tuzwe 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
mustbe met before the data is read on the output. Data will be vai-
id on the port wishing to read the location tppp after the data is
presented on the other port.

Read Operation

When readingthe device, the user must assertboth the OEand CE
pins. Data will be available tacy; after CE or tpog after OE is as-
serted. If the user of the CY7B138/9 wishes to access a semaphore
flag, then the SEM pin must be asserted instead of the CE};)in.

Interrupts

The interrupt flag (INT) permits communications between
ports.When the left port writes to location FFE, the right port's in-
terrupt flag (INTR) is set. This flag is cleared when the right port
reads that same location, Setting the Ieft port’s interrupt flag (INTy ) is
accomplished when the right port writes to location FFE. This flag
is cleared when the left port reads location FFE. The message at
FFF or FFEisuser-defined. See Table 2 for input requirements for
INT.INTR and INTy are push-pull outputs and donot require pull-
up resistors to operate. BUSY;, and BUSYR in master mode are
push-pull outputs and do not require pull-up resistors to operate.

Busy :

The CY7B138/9 provides on-chip arbitration to alleviate simulta-
neous memory location access (contention). Ifboth 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 itisnot
guaranteed which one. BUSY will be asserted tpy 4 after an ad-
dress match or tp; ¢ after CE is taken LOW,

Master/Slave

AM/S pinis provided in order to expand the word width by confi-
guring the device aseitheramasteroraslave, The outputof
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 unti! after
the BUSY input has settled, Otherwise, the slave chip maybegina
write cycle during a contention situation.When presented as a

HIGH input, the M/S pin allows the device to be used as a master
and therefore the BUSY line isan output. BUSY can then be used
to send the arbitration outcome to a slave,

Semaphore Operation

The CY7B138/9provides eightsemaphorelatches, whicharesepa-
rate from the dual-port memory locations.Semaphores arc used to
reserve resources that are shared between the two ports.The state
ofthesemaphore indicates thata resource is in use. For example, if
theleftportwantsto requestagiven resource, itsetsalatchbywrit-
ing a zero to a semaphore location. The left port then verifies its
success in setting the latch by reading t. After writing to the sema-
phore, SEM or OE must be deasserted for tsop before attempting
to read the semaphore. The semaphore value will be available
tswrD + tpog after the rising edge of the semaphore write. If the
left port was successful (reads a zero), it assumes control aver the
sharedresource, otherwise (reads a one) it assumes the right port
has control and continues to poll the semaphore.When the right
side has relinquished control of the semaphore (by writinga one),
the left side will succeed in gaining control of the a semaphore.If
the feft side no longer requires the semaphore, a one is written ta
cancel its request.

Semaphores are accessed by asserting SEM LOW. The SEM pin
functions as a chiprenable for the semaphore latches (CE must re-
main HIGH during SEM LOW). Ag_3 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 /Oy is used. If a zero is writ-
tento theleft port of an unused semaphore, aone 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 set to one for both sides.
However, if the right port had requested the semaphore (writtena
zero) while the left port had control, the right port would immedi-
ately own the semaphore as soon 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 islatched 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, the semaphore will definitelybe obtained byone
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| VOg-7 Operation
HfiX ]| X H [HighZ Power-Down
H]H]|L L (DataQut | ReadDatain
Semaphore

X X|H X |HighZ 1/Q Lines Disabled
H|_M X I. |Dataln Write to Semaphore
LIH}L H }DataQOut { Read
L]IL|X | H |Dataln Write

L | XX L Illegal Condition
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Table 2, Interrupt Operation Example (assumes BUSYL=BUSYr=HIGH)

* Left Port Right Port
Function RW | CE | OE JAg-n| INT | RW | CE OE |Ag~11 | INT
Set Left INT X X X X L L L X |FFE} X
Reset Left INT X L L FFE H X X X X X
. Set Right INT L L X JFFF | X X X X X L
- Reset Right INT X X X X X X L L |FFF | H
Table 3. Semaphore Operation Example
/00 | /OO
Function Left | Right Status
No action 1 1 Semaphaore 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 semaphore semaphore
Right port writes 1 1 1 No port accessing
to semaphore semaphore
Left port writesQto } 0 1 Left port obtains
semaphore semaphore
Left port writes 1 to 1 1 | No port accessing
semaphore semaphore
Ordering Information
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
15 CY7B138-15GC G68 Commercial 15 CY7B139-15GC G68 Commercial
CY7B138-15JC J81 CY7B139-15JC J81
CY7B138~15LC L81 CY7B139~-15LC L81
25 CY7B138--25GC G68 Commercial 25 CY7B139-25GC G68 Commercial
CY7B138-25JC J81 CY7B139-25]C J81
CY7B138-25LC L81 CY7B139-25LC L81
CY7B138-25J1 J81 Industrial CY7B139-25J1 J81 Industrial
CY7B138-25GMB G68 Military CY7B139-25GMB G68 Military
CY7B138~25LMB L81 CY7B139-25LMB 181
35 CY7B138--35GC G68 Commercial 35 CY7B139-35GC G68 Commercial
CY7B138-35)C J81 CY7B139-35]C J81
CY7B138-35LC 181 CY7B139-35LC L81
CY7B138-35J1 J81 Industrial CY7B139-35]1 J81 Industrial
CY7B138-35GMB G68 Military CY7B139-35GMB G68 Military
CY7B138—-35LMB L81 CY7B139~-35LMB L81
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DC Characteristics Switching Characteristics ‘
Parameters Subgroups Parameters l Subgroups E" N
Vou 1,2,3 . READ CYCLE »
VoL 1,23 tre 7,8,9,10, 11 =
Vi 1,2,3 tAA 7,8,9,10,11 %
ViL Max, 1,23 togA 7,8,9,10,11
Iix 1,23 tACE 7,8,9,10, 11
Ioz 1,2,3 tpor 7,8,9,10, 11
los 1,2,3 WRITE CYCLE
Icc 1,23 twe 7,8,9,10,11
Isp1 1,23 tsce 7,8,9,10,11
13:9) 1,23 taw 7,8,9,10, 11
Isps 1,23 thA 7,8,9,10, 11
Isps 1,2,3 tsa 7,8,9,10, 11
trwE 7,8,9,10,11
tsp 7,8,9,10,11 .
tup 7,8,9,10,11
BUSY/INTERRUPT TIMING
tBLA 7,8,9,10,11
tBHA 7,8,9,10, 11
tsrc 7,8,9,10,11
tsue 7,8,9,10,11
tps 7,8,9,10,11
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
tbbD 7,8,9,10,11
twpp 7,8,9,10,11
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