TEMIC
MATRA MHS M 671342
4K x 8 CMOS Dual Port RAM with Semaphore

Introduction

The M 671342 is a very low power CMOS dual port statit)sing an array of eigh transistors (8T) memory cell and
RAM organised as 4096 8, with full hardware support fabricated with the state of the art Qué lithography
of semaphore signaling between the two ports. named SCMOS, the M 671342 combines an extremely

The M671342 device provide two independant ports witlW Standby supply current (typ = 1,(A) with a fast
separate control, address and I/O pins that pernffCcess time at 18 ns over the full temperature range. _AII
independant, asynchronous access for reads and write¥§6510ns offer battery backup data retention capability
any location in the memory. Only the simultaneous writ®/ith @ typical power consumption at less thaa/L

by the two ports to the same RAM location is not allowedkor military/space applications that demand superior
The semaphores are available on chip to assist levels of performance and reliability the M 671342 is
arbitrating between ports. An automatic power dowprocessed according to the methods of the latest revision

feature controlled by CBermits the on-chip circuitry of of the MIL STD 883 (class B or S) and/or ESA SCC 9000.
each port in order to enter a very low stand by power
mode.

Features

® Fast Access Time : 18/20/25/30/35/45 ns

e \Wide Temperature Range : <85to +125C

® 671342 L Low Power
671342 V Very Low Power

® Full On-Chip Hardware Support of Semaphore Signaling
Between Ports

Fully Asynchronous Operation From Either Port

Battery Back-up Operation : 2 V Data Retention

TTL Compatible

Single 5 V+ 10 % Power Supply

3.3 V Version Also Available, Please Consult Sales
Available in 52-pin Popular Hermetic and Plastic Packages

Figure 1. Block Diagram
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Pin Names
Left Port Right Port Names
Ccs CxR Chip select
RMWL RMWRr Read/Write Enable
OFE_ OER Output Enable
AoL-11L AQR-11R Address
1/0gL—7L I/Ogr-7R Data Input/Output
SEM_ SEMR Semaphore Enable
Vce Power
GND Ground

Functional Description

Pin Configuration
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AgqL 1 43 T AR
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AsL 313 41 T A4r
A7L 314 LC%_SZ 40 T Asr
hn} [
AgL 315 PLCC_52 39 T Aer
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Truth Table
Table 1 : Non Contention Read/Write Control(1)
Inputs Outputs
— p— p— p— Mode
R/W CE SEM OE Do-7
X H H X A Port Disabled and in Power Down Mode
H H L L DATAout | Data in Semaphore Flag Output on Port
X X X H z Output Disabled
Note :

1. AoL—AuiL#Aor— AR
H =HIGH, L = LOW, X = Don't Care, Z = High Impedance

i . Low-to-High transition.
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Functional Description

The M 671342 has two ports with separate controbemaphore enable. The C&hd SEM pins control
address and 1/0 pins that permit independent read/writ@-chip-power-down circuitry that permits the port
access to any memory location. Both ports are identicabncerned to go into stand-by mode when not selected.
in function to standard CMOS static RAMs and can b&his conditions is shown in table 1 where @81 SEM
read from or written to at the same time, with the onlgre both high.

possible conflict arising from the simultaneous writin
of, a non-semaphore location. The semaphores, availal

on thg M 671342, are protected against such ambiguqygica”y very high-speed, software controlled or
situations and may be used by the system program ftware-intensive systems. These systems can benefit
avoid any conflicts in the memory of the dual-port RAMfrom the performance enhancement offered by the

These devices have an automatic power-down featgez1345 “hargware semaphores, which provide a
c_ontr_olled by CXLS controls on-chip power-dowp lock-out mechanism without the need for complex
circuitry which causes the port concerned to go 'ntBrogramming

stand-by mode when not selected (Ggh). When a port
is selected access to the full memory array is permittedoftware handshaking between processors offers the
Each port has its own Output Enable confrol\Qcread mMaximum level of system flexibility by permitting shared

mode, the port's OEurns the Output drivers on when sef€sources to be allocated in varying configurations. The

LOW. Non-conflicting READ/WRITE conditions are M 671342 does not use its semaphore flags to control any
illustrated in table 1. resources through hardware, thus allowing the system

designer total flexibility in system architecture.

stems best able to exploit the M 671342 are based
und multiple processors or controllers and are

An advantage of using semaphores rather than the more
usual methods of hardware arbitration is that neither
processor ever incurs wait states. This can prove to be a
Functional Description considerable advantage in very high speed systems.

Semaphore Logic

The M 671342 is an extremely fast dual-port k8
CMOS static RAM with an additional locations dedicated?OW the Semaphore Flags Work

to binary semaphore flags. These flags allow either of t e semaphore logic is a set of eight latches independent
processors on the left or right side of the dual-port RA b 9 9 b

f th [-port RAM. Th latch t
to claim priority over the other for functions defined by, e dual-por ese latches can be used to pass

h f F le. th hore fl a flag or token, from one port to the other to indicate that
the system software. For example, the semaphore flag ¢aRpareq resource is in use. The semaphore provide the
be used by oner processor to inhibit the other fro

. . Mardware context for the ken Passing Allocation”
accessing a portion of the dual-port RAM or any Otherlhethod of use assignmemhis method uses the state of a
shared resource. semaphore latch as a token indicating that a shared
The dual-port RAM has a fast access time, and the twesource is in use. If the left processor needs to use a
ports are completely independent of each another. Thisssource, it requests the token by setting the latch. The
means that the activity on the left port cannot slow tharocessor then verifies that the latch has been set by
access time of the right port. The ports are identical meading it. If the latch has been set the processor assumes
function to standard CMOS static RAMs and can be readntrol over the shared resource. If the latch has not been
from, or written to, at the same time with the only possibleet, the left processor has established that the right
conflict arising from simultaneous writing to, or aprocessor had set the latch first, has the token and is using
simultaneous READ/WRITE operation on, athe shared resource. The left processor may then either
non-semaphore location. Semaphores are protectegbeatedly query the status of the semaphore, or abandon
against such ambiguous situations and may be used by itBerequest for the token and perform another operation
system program to prevent conflicts in thewhilst occasionally attempting to gain control of the
non-semaphore segment of the dual-port RAM. Theken through a set and test operation. Once the right side
devices have an automatic power-down featureas relinquished the token the left side will be able to take
controlled by CSthe dual-port RAM select and SEMe  control of the shared resource.
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The semaphore flags are active low. A token is requestagsume control over the resource concerned. If a
by writing a zero to a semaphore latch, and is relinquishgdocessor on the right side then attempts to write a zero
again when the same side writes a one to the latch.  to the same semaphore flag it will fail, as will be verified

The eight semaphore flags are located in a separ®¢@ subsequent read returning a one from the semaphore
memory space from the dual-port RAM in the M 6713420cation on the right side has a READ/WRITE sequence
The address space is accessed by placing a low inputR$ign used instead, system conflict problems could have
the SEM pin (which acts as a chip select for thePceurred during the interval between the read and write

semaphore flags) and using the other control pirfycles.

g?:gé:gl g;zdR?A/\\l\l/lv aéaré?]rrg?li)r/]eusﬂe; ;n ﬁgsesstﬂ]? aIgmust be noted that a failed semaphore request needs to
address accessed b&/ either side throgugh addressqgjlﬁ%fonowed by either repeated reads or by writing a one
i . he same location. The simple logic diagram for the
VAV?]éAr‘]zéclgggseinOf tLheesgtrggr r?gr(i;esgnFI)'njapaasi;geﬁﬁegimaphore flag in figure 2 illusrates the reason for this
o 9 b i y ®I8 t guite clearly. Two semaphore request latches feed into a
when writing to a semaphore. If a low level is written tos%maphore flag. The first latch to send a zero to the
X .

an unused semaphore location, the flag will be set to ze manhore flag will force its side of the semaohore fla
on that side and to one on the other side (see table 2). fe 2P 9 . ' : phore Tlag
oW and other side high. This status will be maintained

semaphore can now only be modified by the side showir&% : . i
: : : . til a one is written to the same semaphore request latch.
the zero. Once a one is writen to this location from tk§

same side, the flag will be set to one for both sides (unler glﬂcejs?laftiLoinbtigvr::tetzgtitrzethtieoégi:asﬁirz ﬁzm\?vﬁmre
a request is pending from the other side) and tHed ' P 9 P

. ) : over to this second side as soon as a one is written to the

semaphore can then be written to by either side. ' L o i
first side’s request latch. The second side’s flag will now

The effect the side writing a zero to a semaphore locatigtay low until its semaphore request latch is changed to a
has of locking out the other side is the reason for the usege. Thus, clearly, if a semaphore flag is requested and the
of semaphore logic in interprocessor communication. (Arocessor requesting it no longer requires access to the
thorough discussion of the use of this feature followsource, the entire system can hang up until a one is
below). A zero written to the semaphore location from tharitten to the semaphore request latch concerned.
locked-out side will be stored in the semaphore request
latch for that side until the semaphore is relinquished §§emaphore timing becomes critical when both sides
the side having control. When a semaphore flag is read figsjuest the same token by attempting to write a zero to it
value is distributed to all data bits so that a flag set at ogkthe same time. Semaphore logic is specially conceived
reads as one in all data bits and a flag set at zero read#Pakesolve this problem. The logic ensures that only one
all zeros. The read value is latched into the output regisgifle will receive the token if simultaneous requests are
of one side when its semaphore select (3BMI output made. The first side to make a request will receive the
enable (OF signals go active. This prevents thefoken where requestdo not arrive at the same time. Where
semaphore changing state in the middle of a read cyclethgy do arrive at the same time, the logic will assign the
aresult of a write issued by the other side. Because of tkken arbitrarily to one of the ports.

latch, a repeated read of a semaphore flag in a test Ioog
must cause either signal (SEM OF) to go inactive, It should be noted, however, that semaphores alone do not

otherwise the output will never change. guarantee that access to a resource is secure. As with any
powerful programming technique, errors can be
The semaphore must use a WRITE/READ sequence jiitroduced if semaphores are misused or misinterpreted.
order to ensure that no system level conflict will occur. &£gge integrity is of the utmost performance when
processor requests access to shared resources sByhaphores are being used instead of slower, more

attempting to write a zero to a semaphore location. If thestrictive hardware-intensive systems.
semaphore is already in use, the semaphore request latch

will contain a zero, yet the semaphore flag will appear &emaphore initialization is not automatic and must
a one, and the processor will detect this status in thieerefore be incorporated in the power up initialization
subsequent read (see table 2). For example, assumpr@cedures. Since any semaphore flag containing a zero
processor writes a zero to the left port at a free semaphanast be reset to one, initialization should write a one to
location. On a subsequent read, the processor will veri@)l request flags from both sides to ensure that they will
that it has written successfully to that location and wilbe available when required.
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Using Semaphores - Some examples the software using the semaphore flags. All eight
semaphores could be used to divide the dual-port RAM or

Perhaps the simplest application of semaphores is thgiher shared resources into eight parts. Semaphores can
use as resource markers for the M 671342's dual-p@i{en be assigned different meanings on each side, rather

RAM. If itis necessary to split the 4«8 RAM into tWo  than having a common meaning as is described in the
2 K x 8 blocks which are to be dedicated to serving eith@hove example.

the left or right port at any one time. Semaphore 0 can be o
used to indicate which side is controlling the lowe emaphores are a useful form of arbitration in systems

segment of memory and semaphore 1 can be defined33#§h as disk interfaces where the CPU must be locked out
indicating the upper segment of memory. of a segment of memory during a data transfer operation,
o ' and the 1/0 device cannot tolerate any wait states. If
To take control of a resource, in this case the lower 2 k gk 3 5hores are used, both the CPU and the 1/0 device can
a dual-port RAM, the left port processor would then WIte ccags assigned memory segments, without the need for

a zero into. semgphore flag 0 and.then read it back. ait states, once the two devices have determined which
successful in taking the token (reading back a zero rathﬂ[emory area is barred to the CPU.

than a one), the left processor could then take control of ) o
the lower 2 k of RAM. If the right processor attempts t€maphores are also useful in applications where no

perform the same function to take control of the resouré@emory WAIT state is available on one or both sides. On
after the left processor has already done so, it will re@l Sémaphore handshake has been performed, both
back a one in response to the attempted write of a zero iR§CESSOrs can access their assigned RAM segments at
semaphore 0. At this point the software may choose fdll speed.

attempt to gain control of the second 2 k segment of RAMnother application is in complex data structures. Block
by writing and then reading a zero in semaphore 1. #bitration is very important in this case, since one
successful, it will lock out the left processor. processor may be responsible for building and updating
Once the left side has completed its task it will write a orfe data structure whilst the other processor reads and
to semaphore 0 and may then attempt to accegéerprets it. A major error condition may be created if the
semaphore 1. If semaphore 1 is still occupied by the rigiiterpreting processor reads an incomplete data structure.
side, the left side may abandon its semaphore request &@ine sort of arbitration between the two different
perform other operations until it is able to write and theprocessors is therefore necessary. The building processor
read a zero in semaphore 1. If the right processt@quests access to the block, locks it and is then able to
performs the same operation with semaphore 0, thggiter the block to update the data structure. Once the
protocol would then allow the two processes to swap 2update is completed the data structure may be released.

blocks of dual-port RAM between one another. This allows the interpreting processor, to return to read
The blocks do not have to be any particular size, and mine complete data structure, thus ensuring a consistent
even be of variable size depending on the complexity dhta structure.
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Table 2 : Example Semaphore Procurement Sequence

[¢]

Function Do — Dy Left Do — Dy Right Status
No Action 1 1 Semaphore free
Left Port Writes “0” to Semaphore 0 1 Left Port has semaphore token
Right Port Writes “0” to Semaphore 0 1 No change. Right side has no write access to semaphp
Left Port Writes “1” to Semaphore 1 0 Right port obtains semaphore token
Left Port Writes “0” to Semaphore 1 0 No change. Left port has no write access to semaphorn
Right Port Writes “1” to Semaphore 0 1 Left port obtains semaphore token
Left Port Writes “1” to Semaphore 1 1 Semaphore free
Right Port Writes “0” to Semaphore 1 0 Right port has semaphore token
Right Port Writes “1” to Semaphore 1 1 Semaphore free
Left Port Writes “0” to Semaphore 0 1 Left port has semaphore token
Left Port Writes “1” to Semaphore 1 1 Semaphore free

Note : 1. This table denotes a sequence of events for only one of the 8 semaphores on the M 671342

Figure 2. M 671342 — Semaphore Logic
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M 671342

Electrical Characteristics

Absolute Maximum Ratings

Storage temperature.. . ... ...

—0.3V1to7.0V Stresses greater than those listed under ABSOLUTE MAXIMUM

(GND - 0.3 ) RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

to (VCC +0.3V)
— 66 to + 150°C

Operating Supply Voltage Operating Temperature
Military Vee=5V+10% —55°Cto + 125°C
Industrial Vec=5V10% —40°Cto + 85°C
Commercial Veec=5V10% 0°Cto+70°C
Automotive Vec=5V+10% —40°Cto + 125°C

DC Parameters

671342-18| 671342-20 | 671342-25 | 671342-30
Parameter Description Version IND IND IND | Unit | Value
COM only (COM MIL COM MIL COM MIL
Standby supply current
) v 10 10 10 10 10 10 10 mA | Max
lccss(1) ﬁ’g ports TTL level in- L 40 40 | 50 | 40 | 50 | 40 | 50 | mA | Max
Standby supply current
. \% 25 25 50 25 50 25 50 HA Max
lccsei(2) [()'?J‘t);;‘ ports CMOS levelin-| 500 500 | 1000 | 500 | 1000 | 500 | 1000 | pA | Max
| @) Operating supply current \% 200 200 200 180 190 180 190 mA Max
Ccop (Both ports active) L 220 220 | 220 | 200 | 210 | 200 | 210 | mA | Max
| 4 | beraling supply curent |y 140 140 | 140 | 120 | 130 | 120 | 130 | mA | Max
ccopi(4) | (Onep P L 160 160 | 160 | 140 | 150 | 140 | 150 | mA | Max
standby)
DC Parameters (continued)
671342-35 671342-45
Parameter Description Version Unit Value
CoMm IND coMm IND
MIL MIL
| o Standby supply current (Both \% 10 10 10 10 mA Max
ccse ports TTL level inputs) L 40 50 40 50 mA Max
| @ Standby supply current (Both \% 25 50 25 50 pA Max
ccsBl ports CMOS level inputs) L 500 1000 500 1000 PA Max
| @) Operating supply current \% 170 180 170 180 mA Max
CcoP (Both ports active) L 190 200 190 200 mA Max
cconild) | poracive - onoportsand-| ¥ | MO | 120 | a0 | 120 | mA | Max
CCOP1 Ey) P L 130 140 130 140 mA Max
Notes: 1. C§ =CR=2.2V
2. C§ =CxR=VCC-02V
3. Both ports active — Maximum frequency — Outputs open =OE
4. One port active (f = fMAX) — Output open — One port stand-by TTL or CMOS Level Inputs =CR=2.2V
Rev. A (10/11/95) Advanced Information 7
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Parameter Description 671342 -18/-20/-25/-30/-35/-45 Unit Value
ILI/IO (5) Input/Output leakage current +10 HA Max
VIL (6) Input low voltage 0.8 \% Max
VIH(6) Input high voltage 2.2 Min
VOL (7) Output low voltage (I/@-1/015) 0.4 Max
VOH (7) Output high voltage 2.4 \% Min
CIN Input capacitance 5 pF Max
C ouT Output capacitance 7 pF Max

Notes : 5. Vecec=5.5V, Vin = Gnd to ¥c, CS= VIH, Vout = 0 to \&¢
6. VIH max =\¢c+ 0.3V, VIL min =-0.3 V or -1 V pulse width 50 ns
7. Vccmin, IOL=4 mA, IOH = -4 mA

Data-retention Mode

MHS CMOS RAMs are designed with battery backup i2 — CSmust be kept betweend¢ + 0.3 V and 70 % of
mind. Data retention voltage and supply current aiécc during the power up and power down transitions.
guaranteed over temperature. The following rules iNSUEL_ The RAM can begin operation xct after Ve

data retention : o reaches the minimum operating voltage (4.5 volts).
1 - Chip select (OSmust be held high during data
retention ; within \,cto Ve - 0.2V

VCC ' DATA RETENTION MODE P
15V 45V
VCCDH =20V / (9)
tre
VCCTOVCC -0.2V L———
== VIH
cs N
Timing
Parameter Test Conditions (9) Max Unit
ICCpRr1 @VCCpr=2V 20 HA
ICCpRr2 @VCCor=3V 30 HA

Notes : 8. CS= Vg, Vin = Gnd to \&c
9. trc = Read cycle time

Test Conditions (8)

AC Test Conditions

Input Pulse Levels :GNDto 3.0V Output Reference Levels 115V

Input Rise/Fall Times :5ns Output Load : see figures 1, 2

Input Timing Reference Levels :1.5V

8 Advanced Information Rev. A (10/11/95)
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Figure 3. Output Load. Figure 4. Output Load (for tyz, twz and tow).

BUSY 167 Q@ v

INT 1.73V
DATA out 1250 Q
30 pF* DATAGuT
q *
775 i 5 pF

* Including scope and jig

AC Electrical Characteristics
Over the Full Operating Temperature and Supply Voltage Range

M
M M M M M
Re2] GED 321545638 671342-20| 671342-25| 671342-30| 671342-35| 671342-45
Parameter y Unit
Symloel]| S Min. Max. [Min. Max. |Min. Max.|Min. Max.|Min. Max.|Min. Max.
(4) bol (5)
TAVAVR trRc Read cycle time 18 - 20 - 25 - 30 - 35 - 45 - ns
TAVQV tan Address access time| - 18 - 20 - 25 - 30 - 35 - 45 ns
TELQV tacs Chip Select access — 18 - 20 - 25 - 30 - 35 — 45 ns
time (3)
TGLQV | taoe QOutput enable ac- - 10 - 11 - 13 - 15 - 20 - 25 ns
cess time
TAVQX toH Output hold from ad{ 3 - 3 - 3 - 3 - 3 - 3 - ns
dress change
TELQZ tLz Output low Z time 3 - 3 - 3 - 3 - 3 - 3 - ns
(1,2
TEHQZ thz Output high Z time — 13 - 15 - 15 - 15 - 15 — 20 ns
1,2
TPU tpu Chip Selectto powell 0 - 0 - 0 - 0 - 0 - 0 - ns
up time (2)
TPD tpD Chip disable to powef - 50 - 50 - 50 - 50 - 50 - 50 ns
down time (2)
TSOP tsop SEM flag update 10 - 12 - 12 - 15 - 15 - 15 - ns
pulse (OEor SEM
TWDD twbD Write pulse to data — 40 - 45 - 50 - 55 - 60 — 70 ns
delay (6)
TDDD toop Write data valid to - 28 - 30 - 35 - 40 - 45 - 55 ns
read data delay (6)
Notes : 1. Transition is measuresi500 mV from low or high impedance voltage with load (figures 1 and 2)
2. This parameters is guaranteed but not tested
3. To access RAM CS V|_, SEM= V4. To access semaphore €E¥4, SEM= V. Refer to table 1
4. STD symbol
5. ALT symbol
6. Port-to-port delay through RAM cells from writing port to reading port, refer to Timing Waveforms of Read

with Port-to-port delay
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Timing Waveform of Read Cycle 1§ 1, Either Side(1.2.4)

tre
ADDRESS )(
tAA |
‘oH tOH—
DATAqur  PREVIOUS DATAVALID ) DATA VALID XXX_

Timing Waveform of Read Cycle 1f 2, Either Side(1.3.5)

tsop tACS >
TS 3 4
tsop ' tACE ‘ tHz
O_E }
Itz — [tHZ—>
2/ /7 3
<< DATA VALID ,}—
DATAoUT , t7 . )
le— tpy —1PD
Icc _’I
CURRENT * 50 % 50 %
Iss

Notes : 1. R/Wis high for read cycles.

2. Device is continuously enabled, €/ . This waveform cannot be used for semaphore reads.
3. Addresses valid prior to or coincident with @&nsition low.

4, OE=V,_.

5. To access RAM, CS V,_, SEM= V4. To access semaphore, E¥|, SEM= V|_. Refer to table 1.

Timing Waveform of Read with Port-to-Port Delay (1+2)

twe
ADDRg >E MATCH
r twp
RWRWD
[ thw 2
DATAN R VALID
ADDRL >< MATCH
- twpp
DATAGUT L VALID
- tbop >

Notes : 1. Write cycle parameters should be adhered to, in order to ensure proper writing.
2. Device is continuously enabled for both ports.
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AC Electrical Characteristics

Over the Full Operating Temperature and Supply Voltage Range

M
. M M M M M
RS 2701&’42'38 671342-20| 671342-25| 671342-30| 671342-35| 671342-45
Parameter iy Unit
Symbol | Sym- . . . . . .
Min. Max. |Min. Max. |Min. Max. |Min. Max. |Min. Max.|Min. Max.
(5) bol (6)
TAVAVW twe Write cycle time 18 - 20 - 25 - 30 - 35 - 45 - ns
TELWH tsw Chip select to end of [ 13 - 15 - 20 - 25 - 30 - 40 - ns
write (3)
TAVWH taw Address valid toend | 13 - 15 - 20 - 25 - 30 - 40 - ns
of write
TAVWL tas Address Set-up Time| O - 0 - 0 - 0 - 0 - 0 - ns
TWLWH | twp Write Pulse Width 13 - 15 - 20 - 25 - 30 - 35 - ns
TWHAX twr Write Recovery 0 - 0 - 0 - 0 - 0 - 0 - ns
Time
TDVWH tow Data Valid to end of 9 - 10 - 15 — 20 - 25 - 25 — ns
write
TGHQZ thz Output high Z time (1}, - 13 - 15 - 15 - 15 - 15 - 20 ns
2)
TWHDX tbH Data hold time (4) 0 - 0 - 0 - 0 - 0 - 0 - ns
TWLQZ twz Write enable to - 13 - 15 - 15 - 15 - 15 - 20 ns
output in high Z
1,2
TWHQX | tow Output active from 0 - 0 - 0 - 0 - 0 - 0 - ns
end of write (1, 2, 4)
TSWRD | tswrp | SEM flag write to 10 - 10 - 10 - 10 - 10 - 10 - ns
read time
TSPS tsps SEM flag contention | 10 - 10 - 10 - 10 - 10 - 10 - ns
window

Notes : 1. Transition is measuresi500 mV from low or high impedance voltage with load (figures 1 and 2)

2. This parameters is guaranteed but not tested

3. To access RAM CS V|, SEM= V4. To access semaphore E¥y4, SEM= V|_. This condition must be valid for entire
tsw time.

4. The specification forgiy must be met by the device supplying write data to the RAM under all operating conditions.
Although pHH and by values will vary over voltage and remperature, the agtuahdll always be smaller than the actught

5. STD Symbol.

6. ALT Symbol.

Rev. A (10/11/95) Advanced Information 1
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Timing Waveform of Write Cycle n° 1, R/W Controlled Timing (1:2.3.7)

twe
ADDRESS >< >< —
HZ(®) ——
OE
taw
Torsm® N\ yd
tAS twp(7) WR fe——
RW \\ //
e— twz(6) — tow >
DATAqut _< @ @ 3—
tpw tDH
DATA\y

Timing Waveform of Write Cycle n°® 2, CSControlled Timing (1.2.3.5)

twe

ADDRESS ><
tAw

TS or8EM ©) * //
tsw WR je—

TN /

—— tDW ——sfe—— tDH —

DATAy
Notes : 1. R/AW must be high during all adress transitions.

2. A write occurs during the overlagy{y or typ) of a low CSor SEMand a low R/W

3. Twris measured from the earlier of ®8R/W (or SEMor R/W) going high to the end of write cycle.

4. During this period, the 1/O pins are in the output state, and input signals must not be applied.

5. If the CSor SEMlow transition occurs simultaneously with or after the R8W transition, the outputs remain in the high
impedance state.

6. Transition is measurexi500 mV from steady state with a 5 pF load (including scope and jig). This parameter is sampled

and not 100 % tested.

7. If OEis low during a R/Mtontrolled write cycle, the write pulse width must be the largegebr (iyz + tow) to allow the
I/O drivers to turn off and data to be placed on the bus for the reqgigetf OE is high during an R/W¢ontrolled write
cycle, this requirement does not apply and the write pulse can be as short as the sgecified t

8. To access RAM, CSV,_, SEM= V.

12 Advanced Information Rev. A (10/11/95)
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Timing Waveform of Semaphore Read after Write Timing, Either Sidéb

taa

AOD-A2 M( VALID ADDRESS )(XXXX)( VALID ADDRESS )

taw

tacs
[ tew —

AN /17 U,

tow

\ DATAouty
DATA, DATAIN VALID j VALID
[«— tpH

le—twp —

tas
RW \ /

o tswrD

= LTI =

+———— Write Cycle (g::g%/;(l:clae) .

taoE —*

Note : 1. CS=Vy for the duration of the above timing (both write and read cycle).

Timing Waveform of Semaphore Contentioft: 3:4)

AOA-A2A MATCH X
SIDE® "A" R/WA
SEMa
TSPS —»
AOB-A2B MATCH X
SIDE®@ g R/Ws //
SEMB L/
/

Notes : 1. Dor= Do =V, C& =CS§ = V|4, semaphore Flag is released from both sides (reads as ones from both sides) at cycle
start.
2. Either side “A” = left and side “B” = right, or side “A” = right and side “B” = left.
3. This parameter is measured from the point whereaRIMBEM, goes high until R/W or SEMs goes high.
4. If tgpsis violated, the semaphore will fall positively to one side or the other, but there is no guaranteed which side will obtain
the flag.
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M 671342

TEMIC

MATRA MHS

TEMPERATURE RANGE  PACKAGE DEVICE SPEED

C
—

C = Commercial
| = Industrial

M = Military

S = Space

4K x 8 DUAL PORT RAM

0to +70°C L = LOW POWER
—40 to +85C V = VERY LOW POWER

M S3 - 671342V —18
T ——
M =5V version
L =3.3 V version 18 ns
20 ns
25ns
S3 = 52 pins PLCC 30ns
35ns
For other packages, please 45 ns
consult TEMIC sales.

FLOW

Blank
/883
SHXXX

FHXXX =
MHXXX =

LHXXX =

-55° to +125C EL = LOW POWER AND RAD TOLERANT

—55to +125C

EV = VERY LOW POWER AND RAD TOLERANT

MHS STANDARDS
MIL-STD 883 CLASS B
SPECIAL CUSTOMER
REQUEST

FLIGHT MODELS (SPACE)
MECHANICAL PARTS
(SPACE)

LIFE TEST PARTS (SPACE)
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