












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































IDT70V26SIL 
HIGH-SPEED 16K x 16 DUAL-PORT STATIC RAM 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(6) 

IDT70V26X25 IDT70V26X35 IDT70V26X55 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

BUSY TIMING (MIS = VIH) 

tSM BUSY Access Time from Address Match - 25 - 35 - 45 ns 

tSDA BUSY Disable Time from Address Not Matched - 25 - 35 - 45 ns 

tSAC BUSY Access Time from Chip Enable LOW - 25 - 35 - 45 ns 

tSDC BUSY Disable Time from Chip Enable HIGH - 25 - 35 - 45 ns 

tAps Arbitration Priority Set-up Timel<!) 5 - 5 - 5 - ns 

tSOD BUSY Disable to Valid DatalJ) - 25 - 35 - 55 ns 

BUSY TIMING (MIS = VIL) 

tws BUSY Input to Write(4
) 0 - 0 - 0 - ns 

tWH Write Hold After BUS?(5) 20 - 25 - 25 - ns 

PORT-TO-PORT DELAY TIMING 

tWDD Write Pulse to Data Delay(1) - 55 - 65 - 85 ns 

tDDD Write Data Valid to Read Data Delay(1) - 50 - 60 - 80 ns 

NOTES: 2945 tbl14 

1. Port-ta-port delay through RAM cells from writing port to reading port, referto "Timing Waveform of Write with Port-to-Port Read and BUSY (MiS = VIH)". 
2. To ensure that the earlier of the two ports wins. 
3. tBDD is a calculated parameter and is the greater of 0, tWDD - twp (actual) or tDDD - tDW (actual). 
4. To ensure that the write cycle is inhibited on port "8" during contention on port "A". 
5. To ensure that a write cycle is completed on port "8" after contention on port "A". 
6. "X" in part numbers indicates power rating (S or L). 

TIMING WAVEFORM OF WRITE WITH PORT-lO-PORT READ AND BUSY (2,5) 

twe 

ADDR'A ) K MATCH ) K 
twp 

RiW'A �~� K / 
V 

lOW 

�~�t� ) K VALID 

tAps (1) 

DATAIN 'A 

ADDR'B ) �(�~� MATCH 

" tBM �~� tBOA .1 tBOO 

} '---""", BUSY's 

twoo 

) E 
tODD (3) 

DATAoUT'B 

2945 drw 12 
NOTES: 
1. To ensure that the earlier of the two ports wins. tAPS is ignored for Mis = Vil (SLAVE). 
2. CEl = CER = Vil 
3. OE = Vil for the reading port. 
4. If MIS = Vil (SLAVE), then 8USYis an input (8USY'A' = VIH and 8USY'B' = "don't care", for this example). 
5. All timing is the same for left and right ports. Port "A" may be either the left or right port. Port "8" is the port opposite from port "A". 
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IDT70V26SIL 
HIGH-SPEED 16K x 16 DUAL-PORT STATIC RAM 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE WITH BUSY 

~------mp------~ 

RfiJ"A' 

BUSY'B' 

RlWB.~ '" k 
~~---------f''-oIfJ 2 2945drw13 

NOTES: 
1. tWH must be met for both 8USY input (SLAVE) and output (MASTER). 
2. 8USY is asserted on port "8" blocking RiW's", until BUSY"S' goes High. 

WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CE TIMING(1) 

A~~~::~:: __ --,X ..... __________ A_D_D_R_E_S_S_E_S_M_A_T_C_H __________ ---'X ..... __ _ 

tAPsl:t---1-----------
~iBAC=t_ 

CE"A" 

BUSY"B" 
2945 drw 14 

WAVEFORM OF BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH TIMING(1) 

ADDR"A' ADDRESS "N" 

ADDR"B" MATCHING ADDRESS "N" 

ffiAA ~ ________ tB_DA l' 
BUSY"B" 

2945 drw 15 

NOTES: 
1. All timing is the same for left and right ports. Port "A" may be either the left or right port. Port "8" is the port opposite from port "A". 
2. If tAPS is not satisfied, the busy signal will be asserted on one side or the other, but there is no guarantee on which side busy will be asserted. 
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IDT70V26SIL 
HIGH-SPEED 16K x 16 DUAL-PORT STATIC RAM 

TRUTH TABLES 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE 1- ADDRESS BUSY ARBITRATION 

Inputs Outputs 

AOL-A13L 
CEL CER AOR-A13R BUSYL(1) BUSYR(1) Function 

X X NO MATCH H H Normal 

H X MATCH H H Normal 

X H MATCH H H Normal 

L L MATCH (2) (2) Write Inhibit(3) 

NOTES: 2945 tbl15 

1. Pins BUSYL and BUSYR are both outputs when the part is configured as a master. Both are inputs when configured as a slave. BUSYx outputs on the 
IDT70V26 are push pull, not open drain outputs. On slaves the BUSYx input internally inhibits writes. 

2. L if the inputs to the opposite port were stable prior to the address and enable inputs of this port. H if the inputs to the opposite port became stable after 
the address and enable inputs of this port. If tAPS is not met, either BUSYL or BUSYR = Low will result. BUSYL and BUSYR outputs cannot be low 
simultaneously. 

3. Writes to the left port are internally ignored when BUSYL outputs are driving low regardless of actual logic level on the pin. Writes to the right port are 
internally ignored when BUSYR outputs are driving low regardless of actual logic level on the pin. 

TRUTH TABLE 11- EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE(1) 
Functions Do - 015 Left Do - 015 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 semaphorE 

Left Port Writes "1" to Semaphore 1 0 Right port obtains semaphore token 

Left Port Writes "~' to Semaphore 1 0 No change. Left port has no write access to semaphore 

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 Right port has semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore free 

NOTE: 2945 !b116 

1. This table denotes a sequence of events for only one of the eight semaphores on the IDT70V26. 

FUNCTIONAL DESCRIPTION 
The IDT70V26 provides t\,IO ports with separate control, 

address and 1/0 pins that permit independent access for reads 
or writes to any location in memory. The IDT70V26 has an 
automatic power down feature controlled by CEo The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. 

BUSY LOGIC 
Busy Logic provides a hardware indication that both ports 

of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the RAM is "busy". The busy pin can 
then be used to stall the access until the operation on the other 
side is completed. If a write operation has been attempted 

from the side that receives a busy indication, the write signal 
is gated internally to prevent the write from proceeding. 

The use of busy logic is not required or desirable for all 
applications. In some cases it may be useful to logically OR 
the busy outputs together and use any busy indication as an 
interrupt source to flag the event of an illegal or illogical 
operation. operation. If the write inhibit function of busy logic 
is not desirable, the busy logic can be disabled by placing the 
part in slave mode with the MIS pin. Once in slave mode the 
BUSY pin operates solely as a write inhibit input pin. Normal 
operation can be programmed by tying the BUSY pins high. If 
desired, unintended write operations can be prevented to a 
port by tying the busy pin for that port low. 

The busy outputs on the IDT 70V26 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 
the busy indication for the resulting array requires the use of 
an external AND gate. 

6.32 13 



IDT70V26S/L 
HIGH-SPEED 16K x 16 DUAL-PORT STATIC RAM 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IDT70V26 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAM array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in the 
same address range as the master, use the busy signal as a 
write inhibit signal. Thus on the IDT70V26 RAM the busy pin 
is an output if the part is used as a master (M/S pin = H), and 
the busy pin is an input if the part used as a slave (M/S pin = 
L) as shown in Figure 3. 

If two or more master parts were used when expanding in 

r-

I T 
a: _w 

MASTER CE SLAVE CE Cl 
0 Dual Port Dual Port U 

BAM.. BAM.. w 
BUSY (L) BUSY (R) BUSY (L) BUSY (R) Cl 

-
1 

MASTER CE SLAVE CE 
Dual Port Dual Port 
BAM... BAM... -

BUSY(L) 
BUSY(L) BUSY(R) BUSY (L) BUSY (R) BUSY (R) 

1 I ~ 
Figure 3. Busy and chip enable routing for both width and depth 

width, a split decision could result with one master indicating 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibit the write 
operations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an access 
is a read or write. In a master/slave array, both address and 
chip enable must be valid long enough for a busy flag to be 
output from the master before the actual write pulse can be 
initiated with either the RNi signal or the byte enables. Failure 
to observe this timing can result in a glitched internal write 
inhibit signal and corrupted data in the slave. 

SEMAPHORES 
The IDT70V26 is an extremely fast Dual-Port 16K x 16 

CMOS Static RAM with an additional 8 address locations 
dedicated to binary semaphore flags. These flags allow either 
processor on the left or right side of the Dual-Port RAM to claim 
a privilege over the other processor for functions defined by 
the system designer's software. As an example, the sema­
phore can be used by one processor to inhibit the other from 
accessing a portion of the Dual-Port RAM or any other shared 
resource. 

The Dual-Port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in function to standard 
CMOS Static RAM and can be read from, or written to, at the 
same time with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READIWRITE of, 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGES 

a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the Dual-Port RAM. These devices have an automatic 
power-down feature controlled by CE, the Dual-Port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IDT70V26 contain mul­
tiple processors or controllers and are typically very high­
speed systems which are software controlled or software 
intensive. These systems can benefit. from a performance 
increase offered by the IDT70V26's hardware semaphores, 
which provide a lockout mechanism without requiring com­
plex programming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT70V26 does 
not use its semaphore flags to control any resources through 
hardware, thus allowing the system designer total flexibility in 
system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be a 
major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 
The semaphore logic is a set of eight latches which are 

independent of the Dual-Port RAM. These latches can be 
used to pass a flag, or token, from one port to the other to 
indicate that a shared resource is in use. The semaphores 
provide a hardware assist for a use assignment method called 
"Token Passing Allocation." In this method, the state of a 
semaphore latch is used as a token indicating that shared 
resource is in use. If the left processor wants to use this 
resource, it requests the token by setting the latch. This 
processor then verifies its success in setting the latch by 
reading it. If it was successful, it proceeds to assume control 
overthe shared resource. If it was not successful in setting the 
latch, it determines that the right side processor has set the 
latch first, has the token and is using the shared resource. The 
left processor can then either repeatedly request that 
semaphore's status or remove its request forthat semaphore 
to perform another task and occasionally attempt again to 
gain control of the token via the set and test sequence. Once 
the right side has relinquished the token, the left side should 
succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT70V26 in 
a separate memory space from the Dual-Port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore flags) and 
using the other control pins (Address, OE, and RiW) as they 
would be used in accessing a standard Static RAM. Each of 
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IDT70V26S/L 
HIGH-SPEED 16K x 16 DUAL-PORT STATIC RAM 

the flags has a unique address which can be accessed by 
either side through address pins AO - A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
the side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact that 
the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is what 
makes semaphore flags useful in interprocessor communica­
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the other 
side will be stored in the semaphore request latch for that side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one side's output register when that side's 
semaphore select (SEM) and output enable (OE) signals go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated read of a 
semaphore in a test loop must cause either signal (SEM or OE) 
to go inactive or the output will never change. 

A sequence WRITE/READ must be used by the sema­
phore in order to guarantee that no system level contention 
will occur. A processor requests access to shared resources 
by attempting to write a zero into a semaphore location. If the 
semaphore is already in use, the semaphore request latch will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over the 
resource in question. Meanwhile, if a processor on the right 
side attempts to write a zero to the same semaphore flag it will 
fail, as 'will be verified by the fact that a one will be read from 
that semaphore on the right side during subsequent read. 
Had a sequence of READIWRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
be followed by either repeated reads or by writing a one into 
the same location. The reason forthis is easily understood by 
looking at the simple logic diagram of the semaphore flag in 
Figure 4. Two semaphore request latches feed into a sema­
phore flag. Whichever latch is first to present a zero to the 
semaphore flag will force its side of the semaphore flag low 
and the other side high. This condition will continue until a one 
is written to the same semaphore request latch. Should the 
other side's semaphore request latch have been written to a 
zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side's 

PRELIMINARY 
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request latch. The second side's flag will now stay low until its 
semaphore request latch is written to a one. From this it is 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at 
the same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If one 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming tech­
nique, if semaphores are misused or misinterpreted, a soft­
ware error can easily happen. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES-SOME EXAMPLES 
Perhaps the simplest application of semaphores is their 

application as resource markers forthe.IDT70V26's Dual-Port 
RAM. Say the 16K x 16 RAM was to be divided into two BK 
x 16 blocks which were to be dedicated at anyone time to 
servicing either the left or right port. Semaphore 0 could be 
used to indicate the side which would control the lower section 
of memory, and Semaphore 1 could be defined as the 
indicator for the upper section of memory. 

To take a resource, in this example the lower BK of 
Dual-Port RAM, the processor on the left port could write and 
then read a zero in to Semaphore O. If this task were success­
fully completed (a zero was read back rather than a one), the 
left'processor would assume control of the lower BK. Mean­
while the right processor was attempting to gain control of the 
resource after the left processor, it would read back a one in 

.I....fQBI 

SEMAPHORE 
REQUEST FLIP FLOP 

Do 
WRITE 

SEMAPHORE~ ____ ~~ 
READ 

SEMAPHORE 
REQUEST FLIP FLOP 

Do 
WRITE 

L--...L.-____ .. SEMAPHORE 
READ 

2945 drw 17 

Figure 4. IDT70V26 Semaphore Logic 
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response to the zero it had attempted to write into Semaphore 
O. At this point, the software could choose to try and gain 
control of the second 8K section bywriting, then reading a zero 
into Semaphore 1. If it succeeded in gaining control, it would 
lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1. If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap 8K blocks of Dual·Port RAM with each 
other. 

The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the Dual·Port RAM or other shared 
resources into eight parts. Semaphores can even be assigned 
different meanings on different sides rather than being given 
a common meaning as was shown in the example above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

A 

Power 

999 

Speed 

A A 

Process/ 
Temperature 

Package 

Range 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGES 

any wait states. With the use of semaphores, once the two 
devices has determined which memory area was "off·limits" to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory "WAIT' state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces· 
sors can access their assigned RAM segments at full speed. 

Another application is in the area of complex data struc· 
tures. In this case, block arbitration is very important. For this 
application one processor may be responsible for building and 
updating a data structure. The other processor then reads 
and interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processor to come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 

YBlank Commercial (O°C to +70°C) 

L-________________ ~ G 
J 

84'pin PGA (G84·3) 
84'pin PLCC (J84·1) 

L----------------------i 35 Speed in nanoseconds 25 } 
55 
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L--__________________ --( 70V26 256K (16K x 16) 3.3V Dual·Port RAM 
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G HIGH-SPEED 3.3V PRELIMINARY 

16K X 16 DUAL-PORT IDT70V261S/L 

STATIC RAM 
Integrated Device Technology, Inc. 

FEATURES: 
• True Dual-Ported memory cells which allow simulta­

neous reads of the same memory location 
• High-speed access 

- Commercial: 2S/35/55ns (max.) 
• Low-power operation 

- I DT70V261 S 
Active: 450mW (typ.) 
Standby: 5mW (typ.) 

- IDT70V261L 
Active: 450mW (typ.) 
Standby: SmW (typ.) 

• Separate upper-byte and lower-byte control for 
multiplexed bus compatibility 

• MiS = H for BUSY output flag on Master 
M/S = L for BUSY input on Slave 

• Interrupt Flag 
• Devices are capable of withstanding greater than 2001 V 

electrostatic charge. 
• On-chip port arbitration logic 
• Full on-chip hardware support of semaphore signaling 

between ports 
• Fully asynchronous operation from either port 
• TTL-compatible, single 3.3V (±0.3V) power supply 
• Available in a 100-pin TQFP, Thin Quad Plastic Flatpack 

DESCRIPTION: 

• IDT70V261 easily expands data bus width to 32 bits or 
more using the Master/Slave select when cascading 
more than one device 

The IDT70V261 is a high-speed 16K x 16 Dual-Port Static 
RAM. The IDT70V261 is designed to be used as a stand­
alone 256K-bit Dual-Port RAM or as a combination MASTER/ 
SLAVE Dual-Port RAM for 32-bit-or-more word systems. 

FUNCTIONAL BLOCK DIAGRAM 

, 
1 -.....J 

~!d 

~ 

I/OSl-1!015l 

I/OOl-1!07l 

BUSy~l,2 ) 

A13l 

AOl · · · Address 
Decoder 

I 

CEl. 
OEl. 

RNil: 

Ij~ 
1/0 

Control 

• 
A t\. 

" " 
14 

I 

"---

~~ 

.~-~ 
~ L! 

A t--
1/0 

Control 

~r • 
MEMORY A t\. Address 

ARRAY '" v Decoder 

14 I 
ARBITRATION 

INTERRUPT .CER 
SEMAPHORE 'OER LOGIC 

.: RNiR 

J t I tit I 
MIS 

NOTES: 
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The lOT logo is a registered trademark of Integrated Device Technology, Inc. 
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IDT10V261SIL 
HIGH-SPEED 16K x 16 DUAL-PORT STATIC RAM WITH INTERRUPT 

Using the lOT MASTERISLA VE Dual-Port RAM approach in 
32-bit or wider memory system applications results in full­
speed, error-free operation without the need for additional 
discrete logic. 

This device provides two independent ports with separate 
control, address, and 1/0 pins that permit independent, 
asynchronous access for reads or writes to any location in 

PIN CONFIGURATIONS 
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memory. An automatic power down feature controlled by CE 
permits the on-chip Circuitry of each port to enter a very low 
standby power mode. 

Fabricated using lOT's CMOS high-performance technol­
ogy, these devices typically operate on only 450mW of power. 

The IDT70V261 is packaged in a 100-pin Thin Quad 
Plastic Flatpack. 

N/C 
N/C 
N/C 
ASl 
ASl 
A4L 
A3L 
A2L 
A1L 
AOL 

IDT70V261 INn 
PN100-l BUSYL 

100-PIN GND 

TQFP (3) MIS 

TOP VIEW BUSYR 
INTR 
AOR 
A1R 
A2R 
A3R 
A4R 
ASR 
N/C 
N/C 
N/C 

PIN NAMES (1,2) 

Left Port Right Port Names 
NOTES: 

CEl CER Chip Enable 1. All Vcc pins must be connected to power supply. 

RIWL RIWR ReadIWrite Enable 2. All GND pins must be connected to ground supply. 

OEl OER Output Enable 
3. This text does not indicate orientation of the actual part-marking. 

AOl-A13l AOR-A13R Address 

I/OOl -I/01Sl I/OOR - I/01SR Data InpuVOutput 

SEMl SEMR Semaphore Enable 

UBl UBR Upper Byte Select 

LBl LBR Lower Byte Select 

INTl INTR Interrupt Flag 

BUSYl BUSYR Busy Flag 

MIS Master or Slave Select 

Vee Power 

GND Ground 

30401b101 

6.33 2 

II 



IDT70V261 S/L 
HIGH-SPEED 16K x 16 DUAL-PORT STATIC RAM WITH INTERRUPT 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE: NON-CONTENTION READIWRITE CONTROL 
Inputs(1) Outputs 

CE RIW OE us LS SEM 1/08-15 1/00-7 Mode 

H X X X X H High-Z High-Z Deselected: Power-Down 

X X X H H H High-Z High-Z Both Bytes Deselected: Power-Down 

L L X L H H DATAIN High-Z Write to Upper Byte Only 

L L X H L H High-Z DATAIN Write to Lower Byte Only 

L L X L L H DATAIN DATAIN Write to Both Bytes 

L H L L H H DATAoUT High-Z Read Upper Byte Only 

L H L H L H High-Z DATAoUT Read Lower Byte Only 

L H L L L H DATAoUT DATAoUT Read Both Bytes 

X X H X X X High-Z High-Z Outputs Disabled 

NOTE: 3040 tbl 02 
1. AOL - A13L;e AOR - A13R 

TRUTH TABLE: SEMAPHORE READIWRITE CONTROL 
Inputs Outputs 

CE RIW OE us LB SEM 1/08-15 1/00-7 Mode 

H H L X X L DATAoUT DATAoUT Read Data in Semaphore Flag 

X H L H H L DATAoUT DATAoUT Read Data in Semaphore Flag 

H f X X X L DATAIN DATAIN Write 1/00 into Semaphore Flag 

X .f X H H L DATAIN DATAIN Write 1/00 into Semaphore Flag 

L X X L X L - - Not Allowed 

L X X X L L - - Not Allowed 

3040 tbl 03 

ABSOLUTE MAXIMUM RATINGS (1) 

Symbol Rating Commercial Unit 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

VTERM(2) Terminal Voltage -0.5 to +4.6 V 
with Respect 
toGND 

TA Operating o to +70 °C 
Temperature 

TSIAS Temperature -55 to +125 °C 
Under Bias 

TSTG Storage -55 to +125 °C 
Temperature 

lOUT DC Output 50 mA 
Current 

NOTE: 3040 tbl 04 

Ambient 
Grade Temperature GND 

Commercial O°C to +70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS (2) 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 3.0 3.3 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.0 -
VIL Input Low Voltage -0.3(1) -

Vee 
3.3V± 0.3 

3040 tbl 05 

Max. Unit 

3.6 V 

0 V 

Vcc+0.3 V 

0.8 V 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM NOTE: 3040 tbl 06 
RATINGS may cause permanent damage to the device. This is a stress 1. VIL ~ -1 .5V for pulse width less than 10ns. 
rating only and functional operation of the device at these or any other 2. VTERM must not exceed Vcc + O.3V. 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating CAPACITANCE (TA = +25°C, f = 1.0MHz) 
conditions for extended periods may affect reliability. 

2. VTERM must not exceed Vcc + O.3V for more than 25% of the cycle time 
or 1 Ons maximum, and is limited to s. 20mA forthe period of VTERM ~ Vcc 
+O.3V. 

Symbol Parameter(1) Conditions(2) Max. Unit 

CIN Input Capacitance VIN = 3dV 9 pF 

COUT Output VOUT= 3dV 10 pF 
Capacitance 

NOTE: 3040 tbl 07 
1. This parameter is determined by device characterization but is not 

production tested. TQFP package only. 
2. 3dV represents the interpolated capacitance when the input and output 

signals switch from OV to 3V or from 3V to OV. 
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IDT70V261 SIL 
HIGH-SPEED 16K x 16 DUAL-PORT STATIC RAM WITH INTERRUPT 

DC ELECTRICAL CHARACTERISTICS OVER THE 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGES 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (VCC=3.3V±O.3V} 

IDT70V261S IDT70V261L 

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

lIul Input Leakage Current Vee = 3.6V, VIN = OV to Vee - 10 - 5 JlA 

IILol Output Leakage Current CE = VIH, VOUT = OV to Vee - 10 - 5 JlA 

VOL Output Low Voltage IOL = 4mA - 0.4 - 0.4 V 

VOH Output High Voltage IOH = -4mA 2.4 - 2.4 - V 

3040 tbl 08 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (Vcc = 3.3V ± O.3V) 

70V261X25 70V261X35 70V261X55 
Test 

Symbol Parameter Condition Version Typ.(2) Max. Typ.(2) Max. Typ.(2) Max. Unit 

lee Dynamic Operating CE = VIL, Outputs Open COM'L. S 100 170 90 140 90 140 rnA 
Current SEM = VIH L 100 140 90 120 90 120 
(Both Ports Active) f = fMAX(3) 

ISB1 Standby Current CER = CEL = VIH COM'L. S 14 30 12 30 12 30 rnA 
(Both Ports - TTL SEMR = SEML = VIH L 12 24 10 24 10 24 
Level Inputs) f = fMAX(3) 

ISB2 Standby Current CE'A' = VIL and CE"B' = VIH(5) COM'L. S 50 95 45 87 45 87 rnA 

(One Port - TTL Active Port Outputs Open, L 50 85 45 75 45 75 

Level Inputs) f = fMAX(3) 

SEMR = SEML = VIH 

ISB3 Full Standby Current Both Ports CEL and COM'L. S 1.0 6 1.0 6 1.0 6 rnA 
(Both Ports - All CER ~ Vee - 0.2V L 0.2 3 0.2 3 0.2 3 

CMOS Level Inputs) VIN > Vee - 0.2V or 
VIN:S 0.2V, f = 0(4) 
SEMR = SEML > Vee - 0.2V 

iSB4 Full Standby Current CE'A'S 0.2V and COM'L. S 60 90 55 85 55 85 rnA 
(One Port-All CE"B' ~ Vee - 0.2V(5) L 60 80 55 74 55 74 

CMOS Level Inputs) SEMR = SEML ~ Vee - 0.2V 

VIN ~ Vee - 0.2V or VIN S 0.2V 

Active Port Outputs Open 
f = fMAX(3) 

NOTES: 3040 tbl 09 

1. "X" in part numbers indicates power rating (S or L) 
2. Vcc = 3.3V, TA = +25°C, and are not production tested. ICCDC = 80mA (Typ.) 
3. At f = fMAX, address and control lines (except Output Enable) are cycling at the maximum frequency read cycle of 1/ tRC. and using "AC Test Conditions" 

of input levels of GND to 3V. 
4. f = 0 means no address or control lines change. 
5. Port "A" may be either left or right port. Port "S" is the opposite from port "A". 
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IDT70V261 S/L 
HIGH-SPEED 16K x 16 DUAL-PORT STATIC RAM WITH INTERRUPT 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

GND to 3.0V 

5ns Max. 

1.5V 

1.5V 

See Figures 1 & 2 

3040 tblll 

DATAoUT 
8U8Y--_-~--~ 

INT 
34m 30pF 

3040 drw 03 

Figure 1. AC Output Test Load 

TIMING OF POWER-UP POWER-DOWN 

AC ELECTRICAL CHARACTERISTICS OVER THE 

DATAoUT--_---...--. 

34m 5pF 

3040 drw 04 

Figure 2. Output Test Load 
(for tLZ, tHZ, twz, tow) 

* Including scope and jig. 

3040 drw06 

OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(4) 
IDT70V261 X25 IDT70V261 X35 

Symbol Parameter Min. Max. Min. Max. 

READ CYCLE 

tRC Read Cycle Time 25 - 35 -

tM Address Access Time - 25 - 35 

tACE Chip Enable Access Time (3) - 25 - 35 

tABE Byte Enable Access Time (3) - 15 - 35 

tAOE Output Enable Access Time - 15 - 20 

tOH Output Hold from Address Change 3 - 3 -

tLZ Output Low-Z Time(1, 2) 3 - 3 -

tHZ Output High-Z Time(1, 2) - 15 - 20 

tpu Chip Enable to Power Up Time(2) 0 - 0 -
tPD Chip Disable to Power Down Time(2) - 25 - 35 

tsop Semaphore Flag Update Pulse (OE or SEM) 15 - 15 -
tSM Semaphore Address Access Time - 35 - 45 

NOTES: 
1. Transition is measured ±200mV from low- or high-impedance voltage with Output Test Load (Figure 2). 
2. This parameter is guaranteed by device characterization, but is not production tested. 
3. To access RAM, CE = VIL and 8EM = VIH. To access semaphore, CE = VIH and 8EM = VIL. 
4. "X" in part numbers indicates power rating (8 or L). 

6.33 

IDT70V261X55 

Min. Max. Unit 

55 - ns 

- 55 ns 

- 55 ns 

- 55 ns 

- 30 ns 

3 - ns 

3 - ns 

- 25 ns 

0 - ns 

- 50 ns 

15 - ns 

- 65 ns 

3040 tbl12 
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IDT70V261 SIL 
HIGH-SPEED 16Kx 16 DUAL-PORT STATIC RAM WITH INTERRUPT 

WAVEFORM OF READ CYCLES(5) 
tRC 

ADDR W 
I\, 

tAA(4) 

\\\\ -tACE(4) 

-tAOE(4) 

\\\\ 
-tABE(4) 

UB, LB \~\ 

RiW 

DATAoUT 
I---- tLZ (1) --t 

X'V VALID DATA(4) I\. JI\. 

BUSYOUT \\\\\\\~ 
I-- tBDD(3, 4) 

NOTES: 
1. Timing depends on which signal is asserted last, OE, CE, LB, or UB. 
2. Timing depends on which signal is de-asserted first CE, OE, LB, or UB. 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGES 

\V 
II\. 

/111 

)/11, 

/111 

-tOH -1 
lX)('J 

tHZ(2) ~ 
I 

3040 drw 05 

3. tBDD delay is required only in cases where the opposite port is completing a write operation to the same address location. For simultaneous read operations 
BUSY has no relation to valid output data. 

4. Start of valid data depends on which timing becomes effective last tAOE, tACE, tAA or tBDD. 
5. SEM =VIH. 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE(5) 

IDT70V261X25 

Symbol Parameter Min. Max. 

WRITE CYCLE 

twc Write Cycle Time 25 -
tEW Chip Enable to End-of-Write(3) 20 -
tAW Address Valid to End-of-Write 20 -

tAS Address Set-up Time(3) 0 -
twp Write Pulse Width 20 -
tWR Write Recovery Time 0 -
tDW Data Valid to End-of-Write 15 -
tHZ Output High-Z Time(1, 2) - 15 

tDH Data Hold Time(4) 0 -

twz Write Enable to Output in High-z(1, 2) - 15 

tow Output Active from End-of-Write(l, 2, 4) 0 -
tSWRD SEM Flag Write to Read Time 5 -
tsps SEM Flag Contention Window 5 -

IDT70V261X35 IDT70V261X55 

Min. Max. Min. Max. Unit 

35 - 55 - ns 

30 - 45 - ns 

30 - 45 - ns 

0 - 0 - ns 

25 - 40 - ns 

0 - 0 - ns 

20 - 30 - ns 

- 20 - 25 ns 

0 - 0 - ns 

- 20 - 25 ns 

0 - 0 - ns 

5 - 5 - ns 

5 - 5 - ns 

NOTES: 3040 tbl13 

1. Transition is measured ±200mV from low- or high-impedance voltage with Output Test Load (Figure 2). 
2. This parameter is guaranteed by device characterization, but is not production tested. 
3. To access RAM, CE = VIL and SEM = VIH. To access semaphore, CE = VIH and SEM = VIL. Either condition must be valid for the entire tEW time. 
4. The specification for tDH must be met by the device supplying write data to the RAM under all operating conditions. Although tDH and tow values will vary 

over voltage and temperature, the actual tDH will always be smaller than the actual tow. 
5. "X" in part numbers indicates power rating (S or L). 
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IDT70V261SJL 
HIGH·SPEED 16Kx 16 DUAL·PORT STATIC RAM WITH INTERRUPT 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1, RIW CONTROLLED TIMING(1,5,8) 

twc 

ADDRESS ~~ 
1'1\. 

~~ 
I~ 

i 
tHZ(7) 

tAW 

CEor SEM (9) I ,'-
(9) -.l 

I 
~tAS(6\ twp(2) (3) 

twR 

CEorSEM 

~r-
r\ 

-.~ 
J 

~twz~ tow 

(4) \I V (4) 
, 

.II ~ J DATAoUT 

tow .', tOH 

DATAIN----------------------------~~----------------~---r------------------
3040 drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO.2, CE, UB, LB CONTROLLED TIMING(1,5) 
twc 

ADDRESS ~~ 
1'1\. 

~t-
J\ 

tAW 
(9) ~r- -J 

\ J CEorSEM 

f- tAs(6) tEW(2) twR(3) I+-

UB or LB 
(9) ~r -,~ 

\ J 

\\\ 
tow II I • tOH 

DATAIN -----IF""-----_~r--------
3040 drw 08 

NOTES: 
1. ANi or CE or US and LS must be HIGH during all address transitions. 
2. A write occurs during the overlap (tEW or twp) of a LOW CE and a LOW RiW for memory array writing cycle. 
3. tWR is measured from the earlier of CE or RiW (or SEM or RiW) going HIGH to the end of write cycle. 
4. Durin~is period, the I/O pins are in the output state and input signals mu~ not be applied. 
5. If the CE or SEM LOW transition occurs simultaneously with or after the ANI LOW transition, the outputs remain in the high-impedance state. 
6. Timing depends on which enable signal is asserted last, CE or RNi. 
7. This parameter is guaranteed by device characterization, but is not production tested. Transition is measured ± 200mV from steady state with the Output 

Test Load (Figure 2). 
8. If OE is LOW during ANi controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data 

to be placed on the bus for the required tow. If OE is HIGH during an RiW controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twP. 

9. To access RAM, CE = VIL and SEM = VIH. To access semaphore, CE = VIH and SEM = VIL. tEW must be met for either condition. 
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IDT70V261SJL 
HIGH-SPEED 16K x 16 DUAL-PORT STATIC RAM WITH INTERRUPT 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING, EITHER SIDE(1} 

Ao-A2 VALID ADDRESS 

DATAo------~~------~~ 

RAN------~------~ 

---------------~.-~ ~OE 

3040 drw09 

NOTE: 
1. CE = H or UB & LB = H for the duration of the above timing (both write and read cycle). 

TIMING WAVEFORM OF SEMAPHORE WRITE CONTENTION(1,3,4} 

AO"A"-A2"A'_' _____ M __ AT_C __ H ______ ..JX'-____________ _ 
SIDE(2) "An 

SEM"A" 

AO"B"-A2"B" 

SIDE(2) "8" RiW"B" 

NOTES: 
1. DOR = DOL = Vll, CER = CEl = VIH, or both UB & LB = VIH. 
2. All timing is the same for left and right ports. Port "An may be either left or right port. Port "Bn is the opposite from port "An. 
3. This parameter is measured from RiW'A' or SEM"A' going HIGH to Rfiil's' or SEM''s' going HIGH. 
4. If tsps is not satisfied, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 
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IDT70V261SIL 
HIGH-SPEED 16Kx 16 DUAL-PORT STATIC RAM WITH INTERRUPT 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(6) 

IDT70V261X25 IDT70V261X35 IDT70V261X55 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

BUSY TIMING (MIS = VI H) 

tSM BUSY Access Time from Address Match - 25 - 35 - 45 ns 

tSOA BUSY Disable Time from Address Not Matched - 25 - 35 - 45 ns 

tSAC BUSY Access Time from Chip Enable LOW - 25 - 35 - 45 ns 

tsoc BUSY Disable Time from Chip Enable HIGH - 25 - 35 - 45 ns 
tAps Arbitration Priority Set-up Timel") 5 - 5 - 5 - ns 

tsoo BUSY Disable to Valid Datal;j) - 25 - 35 - 55 ns 

BUSY TIMING (MIS = VIL) 

tws BUSY Input to Write(4
) 0 - 0 - 0 - ns 

tWH Write Hold After BUSV(5) 20 - 25 - 25 - ns 

PORT-TO-PORT DELAY TIMING 

twoo Write Pulse to Data Delay(l) - 55 - 65 - 85 ns 

tO~~ Write Data Valid to Read Data Delay(l) - 50 - 60 - 80 ns 

NOTES: 3040tbl14 
1. Port-to·port delay through RAM cells from writing port to reading port, refer to "TIming Waveform of Write with Port-to-Port Read and BUSY (MIS = VIH)". 
2. To ensure that the earlier of the two ports wins. 
3. tBOO Is a calculated parameter and Is the greater of 0, twoo - twp (actual) or tODD - tow (actual). 
4. To ensure that the write cycle is inhibited on port "B" during contention on port "A". 
5. To ensure that a write cycle is completed on port "B" after contention on port "A". 
6. ·X" In part numbers indicates power rating (S or L). 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT READ AND BUSY (2,5) 

twc 

) ( MATCH ) ( 
twp 

~ 
"- / 

/ 

tow tOH 

DATAIN"A ) ( VALID ) ( 
tAps (1) 

ADDR"B ) (, MATCH 

\ tBM - tBOA tBOO 

BUSY"B 
....... -~ /' ~ 

twoo 

) kVALIO 

toDD (3) 

DATAOUT"B 

NOTES: 3040drw 11 

1. To ensure that the earlier of the two ports wins. tAPS is ignored for MIS = Vil (SLAVE). 
2. eEL = CER = Vil 
3. DE = Vil for the reading port. 
4. If MIS =Vll(SLAVE), then BUSY is an input (BUSY'A' = VIH and BUSY'B' = "don~ care", for this example). 
5. All timing Is the same for left and right ports. Port "A" may be either the left or right port. Port "B" is the port opposite from port "A". 
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IDT70V261S/L 
HIGH·SPEED 16K x 16 DUAL·PORT STATIC RAM WITH INTERRUPT 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE WITH BUSY 

~---twP------.t 

Rfij'A' 

BUSY's' 

AfirB" ~ '" .k-
""""""---------""""""f'~ 3 3040400ddrwrw 112 

NOTES: 
1. twH must be met for both BUSY input (SLAVE) and output (MASTER). 
2. BUSY is asserted on port "B" blocking RIW's', until BUSY'S' goes High. 

WAVEFORM OF BUSY ARBITRATION CONTROLLED BY CETIMING(1) 

ADDR"A" _______ X ADDRESSES MATCH X and "B" ,'". ___________________________ ---J', ,". __ _ 

~p~:t---~-----------
l:=WAC=t_ 

CE"A" 

BUSY"B" 
3040 drw 13 

WAVEFORM OF BUSY ARBITRATION CYCLE CONTROLLED BY ADDRESS MATCH TIMING(1) 

ADDR'A' ADDRESS "N" 

ADDR'B' MATCHING ADDRESS "N" 

BUSY'B' 
3040 drw 14 

NOTES: 
1. All timing is the same for left and right ports. Port "A" may be either the left or right port. Port lOB" is the port opposite from port "A". 
2. If tAPS is not satisfied, the busy signal will be asserted on one side or the other, but there is no guarantee on which side busy will be asserted. 
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IDT70V261 SIL 
HIGH-SPEED 16K x 16 DUAL-PORT STATIC RAM WITH INTERRUPT 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) 

IDT70V261X25 IDT70V261X35 IDT70V261X55 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

INTERRUPT TIMING 

tAS Address Set-up Time 0 - 0 - 0 - ns 

tWA Write Recovery Time 0 - 0 - 0 - ns 

tiNS Interrupt Set Time - 25 - 30 - 40 ns 

tiNA Interrupt Reset Time - 30 - 35 - 45 ns 

NOTE: 304Otb115 

1. "X" in part numbers indicates power rating (S or L). 

WAVEFORM OF INTERRUPT TIMING(1) 
~------------------ twc------------------~ 

________________ tl_N~_3_)~ 

INT"B" . 
~-------------------------------------------

3040drw 15 

~------------------tRC----------------~ 

ADDR"B" INTERRUPT CLEAR ADDRESS(2) 

CE"B" 

OE"B" 

"NR") ~.--____________________________________ _ 

3040drw 16 

NOTES: 
1. All timing is the same for left and right ports. Port "An may be either the left or right port. Port "B" is the port opposite from "An. 
2. See Interrupt truth table. 
3. Timing depends on which enable signal is asserted last. 
4. Timing depends on which enable signal is de-asserted first. 

TRUTH TABLES 

TRUTH TABLE I-INTERRUPT FLAG(1) 
Left Port Right Port 

RlWL CEL OEL A13L-AoL INTL RIWR CER OER A13R-AoR INTR Function 

L L X 3FFF X X X X X L(2) Set Right INTR Flag 

X X X X X X L L 3FFF H(3) Reset Right INTR Flag 

X X X X L(3) L L X 3FFE X Set Left INTL Flag 

X L L 3FFE H(2) X X X X X Reset Left INTL Flag 

NOTES: 3040tb116 

1. Assumes BUSYL = BUSYR =VIH. 
2. If BUSYL = VIL, then no change. 
3. If BUSYR = VIL, then no change. 
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IDT70V261 S/L 
HIGH-SPEED 16Kx 16 DUAL-PORT STATIC RAM WITH INTERRUPT 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGES 

TRUTH TABLE II-ADDRESS BUSY ARBITRATION 

Inputs Outputs 

AOL-A13L 
CEL CER AOR-A13R BUSYL(1) BUSYR(1) Function 

X X NO MATCH H H Normal 

H X MATCH H H Normal 

X H MATCH H H Normal 

L L MATCH (2) (2) Write Inhibit(3) 

NOTES: 3040 tbl16 

1. Pins BUSYL and BUSYR are both outputs when the part is configured as a master. Both are inputs when configured as a slave. BUSYx outputs on the 
IDT70V261 are push pull, not open drain outputs. On slaves the BUSYx input internally inhibits writes. 

2. L if the inputs to the opposite port were stable prior to the address and enable inputs of this port. H if the inputs to the opposite port became stable after 
the address and enable inputs of this port. If tAPS is not met, either BUSYL or BUSYR = Low will result. BUSYL and BUSYR outputs cannot be low 
simultaneously. 

3. Writes to the left port are internally ignored when BUSYL outputs are driving low regardless of actual logic level on the pin. Writes to the right port are 
internally ignored when BUSYR outputs are driving low regardless of actual logic level on the pin. 

TRUTH TABLE 111- EXAMPLE OF SEMAPHORE PROCUREMENT SEQUENCE(1) 
Functions Do - Dt5 Left Do - 015 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 semaphore 

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 semaphore 

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 Right port has semaphore token 

Left Port Writes "1" to Semaphore 1 1 Semaphore free 

NOTE: 3040 tbl17 

1. This table denotes a sequence of events for only one of the eight semaphores on the IDT70V261. 

FUNCTIONAL DESCRIPTION 
The IDT70V261 provides two ports with separate control, 

address and I/O pins that permit independent access for reads 
or writes to any location in memory. The IDT70V261 has an 
automatic power down feature controlled by CEo The CE 
controls on-chip power down circuitry that permits the 
respective port to go into a standby mode when not selected 
(CE high). When a port is enabled, access to the entire 
memory array is permitted. 

INTERRUPTS 
If the user chooses to use the interrupt function, a memory 

location (mail box or message center) is assigned to each port. 
The left port interrupt flag (iNTL) is asserted when the right port 
writes to memory location 3FFE (HEX), where a write is 
defined as CE = Rm = VIL per the Truth Table. The left port 
clears the interrupt through access of address location 3FFE 
when CER = OER = VIL, Rm is a "don't care". Likewise, the 
right port interrupt flag (INTR) is asserted when the left port 
writes to memory location 3FFF (HEX) and to clear the 3FFF 
location 3FFF. The message (8 bits) at 3FFE or 3FFF is user-

defined since it is an addressable SRAM location. If the 
interrupt function is not used, address locations 3FFE and 
3FFF are not used as mail boxes, but as part of the random 
access memory. Refer to Table 1 for the interrupt operation. 

BUSY LOGIC 
Busy Logic provides a hardware indication that both ports 

of the RAM have accessed the same location at the same 
time. It also allows one of the two accesses to proceed and 
signals the other side that the RAM is "busy". The busy pin can 
then be used to stall the access until the operation on the other 
side is completed. If a write operation has been attempted 
from the side that receives a busy indication, the write signal 
is gated internally to prevent the write from proceeding. 

The use of busy logic is not required or desirable for a" 
applications. In some cases it may be useful to logica"y OR 
the busy outputs together and use any busy indication as an 
interrupt source to flag the event of an i"egal or i"ogical 
operation.lfthe write inhibitfunction of busy logic is notin slave 
desirable, the busy logic can be disabled by placing the part 
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in slave mode with the Mis pin. Once in slave mode the BUSY 
pin operates solely as a write inhibit input pin. Normal opera­
tion can be programmed by tying the BUSY pins high. If 
desired, unintended write operations can be prevented to a 
port by tying the busy pin for that port low. 

The busy outputs on the IDT 70V261 RAM in master mode, 
are push-pull type outputs and do not require pull up resistors 
to operate. If these RAMs are being expanded in depth, then 
the busy indication for the resulting array requires the use of 
an external AND gate. 

WIDTH EXPANSION WITH BUSY LOGIC 
MASTER/SLAVE ARRAYS 

When expanding an IDT70V261 RAM array in width while 
using busy logic, one master part is used to decide which side 
of the RAM array will receive a busy indication, and to output 
that indication. Any number of slaves to be addressed in the 
same address range as the master, use the busy signal as a 
write inhibit signal. Thus on the IDT70V261 RAM the busy pin 
is an output if the part is used as a master (M/S pin = H), and 

-
I T a: 

r-w 
MASTER CE SLAVE CE Cl 

0 Dual Port Dual Port () 

BAM.. BAM.. w 
BUSY (L) BUSY (R) BUSY (L) BUSY (R) Cl 
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1 

MASTER CE SLAVE CE 
Dual Port Dual Port 
BAM.. BAM.. 

BUSY(R) 
BUSY(L) 

BUSY(L) BUSY(R) BUSY(L) BUSY(R) 
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Figure 3. Busy and chip enable routing for both width and depth 

the busy pin is an input if the part used as a slave (MiS pin = 
L) as shown in Figure 3. 

If two or more master parts were used when expanding in 
width, a split decision could result with one master indicating 
busy on one side of the array and another master indicating 
busy on one other side of the array. This would inhibitthe write 
operations from one port for part of a word and inhibit the write 
operations from the other port for the other part of the word. 

The busy arbitration, on a master, is based on the chip 
enable and address signals only. It ignores whether an access 
is a read or write. In a master/slave array, both address and 
chip enable must be valid long enough for a busy flag to be 
output from the master before the actual write pulse can be 
initiated with either the Rm signal or the byte enables. Failure 
to observe this timing can result in a glitched internal write 
inhibit signal and corrupted data in the slave. 

SEMAPHORES 
The IDT70V261 is an extremely fast Dual-Port 16K x 16 

CMOS Static RAM with an additional 8 address locations 
dedicated to binary semaphore flags. These flags allow either 
processor on the left or right side of the Dual-Port RAM to claim 
a privilege over the other processor for functions defined ~y 
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the system designer's software. As an example, the sema­
phore can be used by one processor to inhibit the other from 
accessing a portion of the Dual-Port RAM or any other shared 
resource. 

The Dual-Port RAM features a fast access time, and both 
ports are completely independent of each other. This means 
that the activity on the left port in no way slows the access time 
of the right port. Both ports are identical in function to standard 
CMOS Static RAM and can be read from, or written to, at the 
same time with the only possible conflict arising from the 
simultaneous writing of, or a simultaneous READIWRITE of, 
a non-semaphore location. Semaphores are protected against 
such ambiguous situations and may be used by the system 
program to avoid any conflicts in the non-semaphore portion 
of the Dual-Port RAM. These devices have an automatic 
power-down feature controlled by CE, the Dual-Port RAM 
enable, and SEM, the semaphore enable. The CE and SEM 
pins control on-chip power down circuitry that permits the 
respective port to go into standby mode when not selected. 
This is the condition which is shown in Truth Table where CE 
and SEM are both high. 

Systems which can best use the IDT70V261 contain mul­
tiple processors or controllers and are typically very high­
speed systems which are software controlled or software 
intensive. These systems can benefit from a performance 
increase offered by the IDT70V261 's hardware semaphores, 
which provide a lockout mechanism without requiring com­
plex programming. 

Software handshaking between processors offers the 
maximum in system flexibility by permitting shared resources 
to be allocated in varying configurations. The IDT70V261 
does not use its semaphore flags to control any resources 
through hardware, thus allowing the system designer total 
flexibility in system architecture. 

An advantage of using semaphores rather than the more 
common methods of hardware arbitration is that wait states 
are never incurred in either processor. This can prove to be a 
major advantage in very high-speed systems. 

HOW THE SEMAPHORE FLAGS WORK 
The semaphore logic is a set of eight latches which are 

independent of the Dual-Port RAM. These latches can be 
used to pass a flag, or token, from one port to the other to 
indicate that a shared resource is in use. The semaphores 
provide a hardware assist for a use assignment method called 
"Token Passing Allocation." In this method, the state of a 
semaphore latch is used as a token indicating that shared 
resource is in use. If the left processor wants to use this 
resource, it requests the token by setting the latch. This 
processor then verifies its success in setting the latch by 
reading it. If it was successful, it proceeds to assume control 
over the shared resource. If it was not successful in setting the 
latch, it determines that the right side processor has set the 
latch first, has the token and is using the shared resource. The 
left processor can then either repeatedly request that 
semaphore's status or remove its request for that semaphore 
to perform another task and occasionally attempt again to 
gain control of the token via the set and test sequence. Once 
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the right side has relinquished the token, the left side should 
succeed in gaining control. 

The semaphore flags are active low. A token is requested 
by writing a zero into a semaphore latch and is released when 
the same side writes a one to that latch. 

The eight semaphore flags reside within the IDT70V261 in 
a separate memory space from the Dual-Port RAM. This 
address space is accessed by placing a low input on the SEM 
pin (which acts as a chip select for the semaphore..!!ags) and 
using the other control pins (Address, OE, and R/W) as they 
would be used in accessing a standard Static RAM. Each of 
the flags has a unique address which can be accessed by 
either side through address pins AO - A2. When accessing the 
semaphores, none of the other address pins has any effect. 

When writing to a semaphore, only data pin Do is used. If 
a low level is written into an unused semaphore location, that 
flag will be set to a zero on that side and a one on the other side 
(see Table III). That semaphore can now only be modified by 
the side showing the zero. When a one is written into the same 
location from the same side, the flag will be set to a one for both 
sides (unless a semaphore request from the other side is 
pending) and then can be written to by both sides. The fact that 
the side which is able to write a zero into a semaphore 
subsequently locks out writes from the other side is ~hat 
makes semaphore flags useful in interprocessor communIca­
tions. (A thorough discussing on the use of this feature follows 
shortly.) A zero written into the same location from the ot~er 
side will be stored in the semaphore request latch for that side 
until the semaphore is freed by the first side. 

When a semaphore flag is read, its value is spread into all 
data bits so that a flag that is a one reads as a one in all data 
bits and a flag containing a zero reads as all zeros. The read 
value is latched into one side's output register when that side's 
semaphore select (SEM) and output enable (OE) signals .go 
active. This serves to disallow the semaphore from changing 
state in the middle of a read cycle due to a write cycle from the 
other side. Because of this latch, a repeated read ~ 
semaphore in a test loop must cause either signal (SEM or OE) 
to go inactive or the output will never change. 

A sequence WRITE/READ must be used by the se~a­
phore in order to guarantee that no system level contention 
will occur. A processor requests access to shared resources 
by attempting to write a zero into a semaphore location. If th.e 
semaphore is already in use, the semaphore request latch Will 
contain a zero, yet the semaphore flag will appear as one, a 
fact which the processor will verify by the subsequent read 
(see Table III). As an example, assume a processor writes a 
zero to the left port at a free semaphore location. On a 
subsequent read, the processor will verify that it has written 
successfully to that location and will assume control over.the 
resource in question. Meanwhile, if a processor on the nght 
side attempts to write a zero to the same semaphore flag it will 
fail, as will be verified by the fact that a one will be read from 
that semaphore on the right side during subsequent read. 
Had a sequence of READIWRITE been used instead, system 
contention problems could have occurred during the gap 
between the read and write cycles. 

It is important to note that a failed semaphore request must 
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be followed by either repeated reads or by writing a one into 
the same location. The reason for this is easily understood by 
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Figure 4. IDT70V261 Semaphore Logic 

looking at the simple logic diagram of the semaphore flag in 
Figure 4. Two semaphore request latches feed into a sema­
phore flag. Whichever latch is first to present a zero to the 
semaphore flag will force its side of the semaphore flag low 
and the other side high. This condition will continue until a one 
is written to the same semaphore request latch. Should the 
other side's semaphore request latch have been written to a 
zero in the meantime, the semaphore flag will flip over to the 
other side as soon as a one is written into the first side's 
request latch. The second side's flag will now stay low u.nti.l i~s 
semaphore request latch is written to a one. From this It IS 
easy to understand that, if a semaphore is requested and the 
processor which requested it no longer needs the resource, 
the entire system can hang up until a one is written into that 
semaphore request latch. 

The critical case of semaphore timing is when both sides 
request a single token by attempting to write a zero into it at 
the same time. The semaphore logic is specially designed to 
resolve this problem. If simultaneous requests are made, the 
logic guarantees that only one side receives the token. If ~ne 
side is earlier than the other in making the request, the first 
side to make the request will receive the token. If both 
requests arrive at the same time, the assignment will be 
arbitrarily made to one port or the other. 

One caution that should be noted when using semaphores 
is that semaphores alone do not guarantee that access to a 
resource is secure. As with any powerful programming tech­
nique, if semaphores are misused or misinterpreted, a soft­
ware error can easily happen. 

Initialization of the semaphores is not automatic and must 
be handled via the initialization program at power-up. Since 
any semaphore request flag which contains a zero must be 
reset to a one, all semaphores on both sides should have a 
one written into them at initialization from both sides to assure 
that they will be free when needed. 

USING SEMAPHORES-SOME EXAMPLES 
Perhaps the simplest application of semaphores is their 

application as resource markers for the IDT70V261 's Dual­
. Port RAM. Say the 16K x 16 RAM was to be divided into two 
8K x 16 blocks which were to be dedicated at anyone time to 
servicing either the left or right port. Semaphore 0 could .be 
used to indicate the side which would control the lower section 
of memory, and Semaphore 1 could be defined as the 
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indicator for the upper section of memory. 
To take a resource, in this example the lower SK of 

Dual-Port RAM, the processor on the left port could write and 
then read a zero in to Semaphore o. If this task were success­
fully completed (a zero was read back rather than a one), the 
left processor would assume control of the lower SK. Mean­
while the right processor was attempting to gain control of the 
resource after the left processor, it would read back a one in 
response to the zero it had attempted to write into Semaphore 
O. At this point, the software could choose to try and gain 
control of the second SK section by writing, then reading a zero 
into Semaphore 1. If it succeeded in gaining control, it would 
lock out the left side. 

Once the left side was finished with its task, it would write 
a one to Semaphore 0 and may then try to gain access to 
Semaphore 1. If Semaphore 1 was still occupied by the right 
side, the left side could undo its semaphore request and 
perform other tasks until it was able to write, then read a zero 
into Semaphore 1. If the right processor performs a similar 
task with Semaphore 0, this protocol would allow the two 
processors to swap SK blocks of Dual-Port RAM with each 
other. 

The blocks do not have to be any particular size and can 
even be variable, depending upon the complexity of the 
software using the semaphore flags. All eight semaphores 
could be used to divide the Dual-Port RAM or other shared 
resources into eight parts. Semaphores can even be assigned 
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different meanings on different sides rather than being given 
a common meaning as was shown in the example above. 

Semaphores are a useful form of arbitration in systems like 
disk interfaces where the CPU must be locked out of a section 
of memory during a transfer and the I/O device cannot tolerate 
any wait states. With the use of semaphores, once the two 
devices has determined which memory area was "off-limits" to 
the CPU, both the CPU and the I/O devices could access their 
assigned portions of memory continuously without any wait 
states. 

Semaphores are also useful in applications where no 
memory "WAIT' state is available on one or both sides. Once 
a semaphore handshake has been performed, both proces­
sors can access their aSSigned RAM segments at full speed. 

Another application is in the area of complex data struc­
tures. In this case, block arbitration is very important. For this 
application one processor may be responsible for building and 
updating a data structure. The other processor then reads 
and interprets that data structure. If the interpreting processor 
reads an incomplete data structure, a major error condition 
may exist. Therefore, some sort of arbitration must be used 
between the two different processors. The building processor 
arbitrates for the block, locks it and then is able to go in and 
update the data structure. When the update is completed, the 
data structure block is released. This allows the interpreting 
processor to come back and read the complete data structure, 
thereby guaranteeing a consistent data structure. 
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IDT Subsystems Division has the resources and experi­
ence to deliver the highest quality RAM module products. 
IDT's combination of advanced design, assembly, and test 
capabilities give customers the highest levels of quality, 
service and performance. Product offerings include a number 
JEDEC standards as well as specialized and application 
specific RAM modules, including the world's highest perform­
ance and densest SRAMs, Dual-Port RAMs, and FIFOs. 
Custom capabilities allow our customers to enjoy the benefits 
of modules for high performance caches for the leading 
microprocessors, multi-processor board level products and 
multi-chip modules (MCMs). 

IDT modules products provide a number of benefits to the 
high performance system designer: 

For system designers of high performance systems, mod­
ules solve a number of major problems through the benefits 
they provide. The biggest benefit of modules is that they save 
significant amounts of space for designers packing ever more 
performance in less area by utilizing double sided surface 
mount technology. In addition, decoupling capacitors are 
mounted next to or undemeath the active memory compo­
nents on the module, thus eliminating the need to consider 
them or the real estate they consume. 

Numerous module packaging options are available which 
allow designers to trade-off board area, height and mechani­
cal stability. Vertical mount module options (modules in which 
mounted components are oriented in a vertical fashion) such 
as Zig-zag In-Line packages (ZIPs), Single In-line Memory 
Modules (SIMMs) and Dual In-line Memory Modules (DIMMs) 
are ideal packages for applications requiring the highest 
density. Many of these vertical mount modules are maximum 
0.65 inch tall, which is well within the board space require­
ments for card rack type systems. Horizontal mount module 
options include dual in-line packages (DIPs), and pin grid 
array packages (PGAs). These modules are ideal for those 
applications requiring the most in mechanical stability and 
those with many 1/0 pins. 

Design, manufacturing, and marketing often disagree on 
the size of me.mory that their high performance system will 

offer. By allowing the decision to made at manufacturing time 
by having module solutions with different memory sizes and 
common pinouts, the module user lets the market dictate 
memory requirements. JEDEC has defined standards for 
memory pinouts including 256Kx 32 and 1 M x 32 SRAM in the 
same 72-lead package which are among the most common 
industry standard SRAM modules. 

Testing is both a design and manufacturing problem that is 
often an afterthought. By providing a pretested higher level 
block, modules simplify the test issue for both design and 
manufacturing. Since the module is tested using full paramet­
ric AC/DC guardbanded test pattems, designers are guaran­
teed a level of performance for a larger block of their system 
versus a spec for an individual component. System board test 
is simplified because a major block of memory has been fully 
tested at the module level, thus simplifying the test method 
and debug cycle at the board level. 

Time to market is always a very important issue. Studies 
have shown that a major portion of profits are made in the early 
part of the product life cycle before competition drives down 
prices to a level based on manufacturing costs rather than a 
unique level of value. Integrating the high performance memory 
into an module shortens the design cycle by simplifying board 
design by leveraging off the module manufacturer's design 
expertise. System board layout and the design cycle are 
simplified because the number of input/outputs (1/Os) are 
reduced by combining common component address, data, 
control and power pins. 

Module solutions help reduce hidden costs that are not 
often taken into account. Since active and passive compo­
nents necessary to realize an module solution are combined 
onto a single substrate, the module user reduces inventory 
and handling costs by combining a number of diverse compo­
nents into one single component. 

IDT Subsystems products provide an ideal solution for 
system designers to integrate high performance RAM in order 
to maximize density, performance and cost-effectiveness for 
both commercial and military applications. 
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t;)® 32K x 32/64K x 32 PRELIMINARY 

CMOS DUAL-PORT IDT7MP1015 

STATIC RAM MODULES IDT7MP1016 

Integrated Device Technology, Inc. 

FEATURES 
• Pin compatible 1 Mb/2Mb CMOS Dual-Port static RAM 

modules 

• Fast access times: 2Sns 

• Fully asynchronous read/write operation from either port 
• Separate byte read/write signals for byte control 

• Separate upper/lower chip select for 16-bit operation 
• Full on-chip hardware support of semaphore signaling 

between ports 

• High density surface mounted TQFP packages on a low 
cost, multilayer FR-4 substrate 

• 64-position dual read-out DIMM (Dual In-line Memory 
Module) with 128 leads (socket information please 
reference AMP PIN: 6-382617-4) 

• Single SV (±10%) power supply 
• Multiple GND pins and on-board decoupling capacitors 

for maximum noise immunity 

• Inputs/outputs directly TTL-compatible 

FUNCTIONAL BLOCK DIAGRAM 
6 ~ , 

-
_8~ 

DESCRIPTION 
The IDT7MP101S17MP1016 are 32K x 32164K x 32 high­

speed CMOS Dual-Port Static RAM modules constructed on 
a low cost, multilayer FR-4 substrate using four IDT7007/08 
Dual-Port Static RAMs (in slave mode) using TQFPs. The 
IDT7MP101S17MP1016 modules are designed to be used as 
stand-alone Dual-Port RAM providing two independent ports 
with separate control, address, and I/O pins that permit 
independent and asynchronous access for reads or writes to 
any location in memory. Performance is enhanced by facilitat­
ing port-to-port communication via semaphore controls. 

The IDT7MP1 01S17MP1 016 modules are packaged in 64-
position dual read-out DIMMs (Dual In-line Memory Modules) 
with 128 leads and dimensions of 1.3S"xO.1S"x 1.0" (LxWxH). 
The module is available with access times as fast as 2Sns. 

All inputs and outputs of the IDT7MP1 01S/7MP1 016 are 
TTL-compatible and operate from a single SV power supply. 
Multiple GND pins and on-board decoupling capacitors ensure 
maximum immunity from noise. 
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IDT7MP1 01SnMP1 016 
32K x 32164K x 32 CMOS DUAL-PORT STATIC RAM MODULE 

PIN CONFIGURATION (1) 

NOTE: 

Vee 
L_A(O) 
L_A(1) 
L_A(2) 
L_A(3) 
L_A(4) 
L_A(5) 
L_A(6) 
L_A(7) 

GND 
L_A(8) 
L_A(9) 

L_A(10) 
L_A(11) 
L_A(12) 
L_A(13) 
L_A(14) 
L_A(15) 

GND 
L_RIW#(O) 
L_RIW#(1) 
L_RIW#(2) 
L_RIW#(3) 

L_CSL# 
L_CSU# 
L_SEM# 

L_OE# 
Vee 

U/O(O) 
U/O(1) 
U/O(2) 
U/O(3) 

U/O(4) 
U/O(5) 
U/O(6) 
U/O(7) 

GND 
U/O(8) 
U/O(9) 

U/O(10) 
U/O(11) 
U/O(12) 
U/O(13) 
U/O(14) 
U/O(15) 

GND 
U/O(16) 
U/O(17) 
U/O(18) 
U/O(19) 
L_1I0(20) 
U/O(21) 
U/O(22) 
U/O(23) 

Vee 
U/O(24) 
U/O(25) 
U/O(26) 
U/O(27) 
U/O(28) 
U/O(29) 
U/O(30) 
L_1I0(31) 

GND 

1 65 
2 66 
3 67 
4 68 
5 69 
6 70 
7 71 
8 72 
9 73 
10 74 
11 75 
12 76 
13 77 
14 78 
15 79 
16 80 
17 81 
18 82 
19 83 
20 84 
21 85 
22 86 
23 87 
24 88 
25 89 
26 90 
27 91 
28 92 
29 93 
30 94 
31 95 
32 96 

33 97 
34 98 
35 99 
36 100 
37 101 
38 102 
39 103 
40 104 
41 105 
42 106 
43 107 
44 108 
45 109 
46 110 
47 111 
48 112 
49 113 
50 114 
51 115 
52 116 
53 117 
54 118 
55 119 
56 120 
57 121 
58 122 
59 123 
60 124 
61 125 
62 126 
63 127 
64 128 

DIMM 
TOP VIEW 

Vee 
R_A(O) 
R_A(1) 
R_A(2) 
R_A(3) 
R_A(4) 
R_A(5) 
R_A(6) 
R_A(7) 
GND 
R_A(8) 
R_A(9) 
R_A(10) 
R_A(11) 
R_A(12) 
R_A(13) 
R_A(14) 
R_A(15) 
GND 
R_RlW#(O) 
R_RIW#(1) 
R_RlW#(2) 
R_RlW#(3) 
R_CSL# 
R_CSU# 
R_SEM# 
R_OE# 
Vee 
RJ/O(O) 
R_I/O(1) 
R_I/O(2) 
R_I/O(3) 

R_I/O(4) 
R_I/O(5) 
R_1I0(6) 
R_I/O(7) 
GND 
R_I/O(8) 
R_1I0(9) 
RJ/O(10) 
R_I/O(11) 
R_I/O(12) 
R_1I0(13) 
RJ/O(14) 
R_I/O(15) 
GND 
R_I/O(16) 
R_I/O(17) 
R_I/O(18) 
R_1I0(19) 
R_1I0(20) 
R_I/O(21) 
R_I/O(22) 
R_I/O(23) 
Vee 
R_I/O(24) 
R_I/O(25) 
R_I/O(26) 
R_I/O(27) 
RJ/O(28) 
R_I/O(29) 
R_I/O(30) 
R_I/O(31) 
GND 

1. Pin numbers 18 and 82 are N.C. for the IDT7MP1015. 
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7.1 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

PIN NAMES 
Left Port Right Port Description 

L_A (0-15) R_A (0-15) Address Inputs 

L I/O (0-31) R I/O (0-31) Data Inputs/Outputs 

L RIW# (0-3) R RIW# (0-3) ReadlWrite Enables 

L CSL# R CSL# Chip Select, Lower 16-bits 

L CSU# R CSU# Chip Select, Upper 16-bits 

L OE# R OE# Output Enable 

L_SEM# R_SEM# Semaphore Control 

N.C. No Connect 

Vee Power 

GND Ground 

3197tbiOl 

CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) 

Symbol Parameter Condition Max. Unit 

CIN(1) Input Capacitance VIN= OV 40 pF 
(CS, OE, SEM, Address) 

CIN(2) Input Capacitance VIN= OV 12 pF 
(Rm, I/O) 

COUT Output Capacitance VOUT= OV 12 pF 
(1/0) 

NOTE: 3197tbl02 

1. This parameter is guaranteed by design but not tested. 

ABSOLUTE MAXIMUM RATINGS(l) 

Symbol Rating Commerical Unit 

VTERM Terminal Voltage with Respect -0.5 to +7.0 V 
to GND 

TA Operating Temperature o to +70 DC 

TSIAS Temperature Under Bias -55 to +125 DC 

TSTG Storage Temperature -55 to +125 DC 

lOUT DC Output Current 50 mA 

NOTE: 3197tbl03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only and 
functional operation ofthe 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. 
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IDT7MP101snMP1016 
32K x 32164K x 32 CMOS DUAL-PORT STATIC RAM MODULE 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

RECOMMENDED DC 
OPERATING CONDITIONS RECOMMENDED OPERATING 

TEMPERATURE AND SUPPLY VOLTAGE 
Symbol Parameter Min. Typ. Max. Unit 

Vee Supply Voltage 4.5 5.0 5.5 V Grade 
GND Supply Voltage 0 0 0 V Commercial 
VIH Input High Voltage 2.2 - 6.0 V 

VIL Input Low Voltage -0.5(1) - 0.8 V 

NOTE: 3197 tbl 04 

1. VIL ~ -3.0V for pulse width less than 20ns 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

lIul Input Leakage Vee = Max. 
(Address & Control) VIN = GND to Vee 

Ilul Input Leakage Vee = Max. 
(Data) VIN = GND to Vee 

IILOI Output Leakage Vee = Max. 
(Data) CS ~ VIH, VOUT = GND to Vee 

VOL Output Low Vee = Min. IOL = 4mA 
Voltage 

VOH Output High Vee = Min, IOH = -4mA 
Voltage 

Ambient 
Temperature GND Vee 

O°C to +70°C OV 5.0V± 10% 

3197 tbl 05 

Min. Max. Units 

- 40 IlA 

- 10 JlA 

- 10 IlA 

- 0.4 V 

2.4 - V 

lee2 Dynamic Operating Current Vee = Max., CS ~ VIL, SEM = Don't Care - 1720 mA 
(Both Ports Active) Outputs Open, f = fMAX 

IS8 Standby Supply Current Vee = Max., L_CS and R_CS ~ VIH 
(Both Ports Inactive) Outputs Open, f = fMAX 

IS81 Standby Suppy Current Vee = Max., L_CS or R_CS:2! VIH 
(One Port Inactive) Outputs Open, f = fMAX 

IS82 Full Standby Supply Current L_CS and R_CS ~ Vee - 0.2V 
(Both Ports Inactive) VIN > Vee - 0.2V or < 0.2V 

L SEM and R SEM ~ Vee - 0.2V 

AC TEST CONDITIONS 

Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figure 1 

3197 tbl 07 

7.1 

- 340 mA 

- 1200 mA 

- 72 mA 

3197 tbl 06 

+SV 

1250Q 

DATAouT 

77SQ 30pF* 

3197 drw 03 

Figure 1. Output Load 

(For tCHZ, tCll, tOHZ, tOLZ, tWHZ, toW) 

*Including scope and jig capacitances. 
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IDT7MP1 01517MP1 016 
32K x 32164K x 32 CMOS DUAL-PORT STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
Vce = 5V ± 10%, TA = O°C to +70°C) 

Symbol Parameter 

Read Cycle 

tRC Read Cycle Time 

tM Address Access Time 

tACS(2) Chip Select Access Time 

tOE Output Enable Access Time 

tOH Output Hold from Address Change 
tLZ(l) Output to Low-Z 

tHZ(l) Output to High-Z 

tPU(l) Chip Select to Power Up Time 

tpO(l) Chip Deselect to Power Up Time 

tsop Sem. Flag Update Pulse (OE or SEM) 

Write Cycle 

twc Write Cycle Time 

tcW(2) Chip Select to End-of-Write 

tAW Address Valid to End-of-Write 

tAS Address Set-Up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

tow Data Valid to End-of-Write 

tOH Data Hold Time 

tHZ(l) Output to High-Z 

tow(1) Output Active from End-of-Write 

tSWRO SEM Flag Write to Read Time 

tsps SEM Flag Contention Window 

NOTES: 

1. This parameter is guaranteed by design but not tested. 
2. To access RAM, es::;; VIL and SEM ~ VIH. To access semaphore, es ~ VIH and SEM ::;; VIL. 

7.1 

-25 

Min. 

25 

-
-
-
3 

3 

-
0 

-
15 

25 

20 

20 

0 

20 

0 

18 

0 

-
0 

10 

10 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

-30 

Max. Min. Max. Unit 

- 30 - ns 

25 - 30 ns 

25 - 30 ns 

15 - 17 ns 

- 3 - ns 

- 3 - ns 

15 - 15 ns 

- 0 - ns 

50 - 50 ns 

- 15 - ns 

- 30 - ns 

- 25 - ns 

- 25 - ns 

- 0 - ns 

- 25 - ns 

- 0 - ns 

- 22 - ns 

- 0 - ns 

15 - 15 ns 

- 0 - ns 

- 10 - ns 

- 10 - ns 

3197 tbl 08 
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IDT7MP101snMP1016 
32K x 32164K x 32 CMOS DUAL-PORT STATIC RAM MODULE 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLES(1,3,S) 

~------------------ tRC--------------------~ 

ADDR 

I-tAOC<4) --...-t 
-----""T""""r"""~1 

DATA OUT VALID DATA 

~-~r-t HZ(2). __ ~ 

BUSYOUT 
tBDD(3,4) 3197dM04 

NOTES: 
1. Timing depends on which signal is asserted last, OE or CE. 
2. Timing depends on which signal is de-asserted first CE or OE. 
3. tsoo delay is required only in cases where the opposite port is completing a write operation to the same address location. For simultaneous read 

operations BUSY has no relation to valid output data. 
4. Start of valid data depends on which timing becomes effective last tAOE, tACE, tAA or tsoo. 
5. SEM = HIGH. 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (RIWCONTROLLED TIMING)(1,2,4) 

- twc 

ADDRESS 't \. 
J 

I 
!HZ 

if 
lAw 

J 

i-IAS(6 twp(2) tWR(7) 

RNV ~ 
.J 
J 

I-twz-J I---tow 

DATAoUT (4) " V (4) 

~ 1\ 

tow toH III· ... 

DATAIN ----------------rK ..... ________ ---..1J----------
3197dMl5 
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IDT7MP1 01SnMP1 016 
32K x 32164K x 32 CMOS DUAL-PORT STATIC RAM MODULE 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 4) 

twe 

ADDRESS -J I 
\ J~ 

tAW 

\ }'-

... tA~6) I tEW(2) twR(7)..-

Rm \ \ \ 

DATAIN -----------------tE tDW .-1 ... to 911----
319i1:JMl6 

NOTES: 
1. RiW must be HIGH during all address transitions. 
2. A write occurs during the overlap (twp or tEW) of a LOW es and a LOW RiW for memory array writing cycle. 
3. tWR is measured from the earlier of es or RiW (or SEM or RiW) going HIGH to the end of write cycle. 
4. During this period, the 110 pins are in the output state and input signals must not be applied. 
5. If the es or SEM low transition occurs simultaneously with or after the RiW low transition, the outputs remain in the high impedance state. 
6. Timing depends on which enable signal is asserted last, es, or RiW. 
7. Timing depends on which enable signal is de-asserted first, es, or RiW. 
8. If OE is LOW during a RiW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the 110 drivers to 

turn off and data to be placed on the bus for the required tow. If OE is HIGH during an RiW controlled write cycle, this requirement does 
not apply and the write pulse can be as short as the specified twP. 

TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE, EITHER SIDE(1) 

DATAo---;--~~ 

RiW ---+--..... 

3197drw07 

NOTE: 
1. es = H for the duration of the above timing (both write and read cycle). 
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IDT7MP1 01 5nMP1 016 
32K x 32164K x 32 CMOS DUAL-PORT STATIC RAM MODULE 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF SEMAPHORE CONTENTION(1. 3. 4) 

SIDE(2) "A" {:~~~~~~_M __ A_T~C~H~ __ .JX _____ _ 

SEMA -----

SIDE(2) "S" {A~: ______ _ 
SEMB -------

319i1:lMlB 

NOTES: 
1. DOR = DOL = L. (L_ CS = R_ CS) = H, Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 
2. "A" may be either left or right port. "S" is the opposite port from "A". 
3. This parameter is measured from RlWA or SEMA going HIGH to RlWB or SEMB going HIGH. 
4. If tsps is not satisfied, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 

TRUTH TABLE I: Non-Contention ReadlWrite Control(1) 

Inputs Outputs Mode 

CS RIW OE SEM 110 Description 

H X X H High-Z Deselected or Power Down 

L L X H Data_IN Write 

L H L H Data_OUT Read 

X X H X High-Z Outputs Disabled 

NOTE: 3197 tbl 09 

1. The conditions for non-contention are L_A (0-13) * R_A (0-13). 
2. f denotes a LOW to HIGH waveform transition. 

TRUTH TABLE II: Semaphore ReadlWrite Control 
Inputs(2) Outputs Mode 

CS RIW OE SEM 110 Description 

H H L L Data OUT Read Data IN Semaphore Flag 

H f X L Data IN Write Data IN (0, 8,16,24) 

L X X L - NotAl/owed 

3197 tbll0 

DEPTHIWIDTH EXPANSION AND SEMAPHORES 
For more details regarding depth/width expansion or semaphore operations, please consult the IDT7007 or IDT7008 data sheets. 
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IDT1MP1 01SnMP1 016 
32K x 32164K x 32 CMOS DUAL-PORT STATIC RAM MODULE 

PACKAGE DIMENSIONS 

PRELIMINARY 
COMMERCIAL TEMPERATURE RANGE 

It ---------;-:~-:-~~ 3.574 
3.594 

+ 
1.0001 D BD 
MAX~ 

~.240 tiN 1 
0.260 

0.070 
0.090 

o 

0.250 ~ 
TYP. ~ I 

FRONT VIEW 

0.060 R 
0.064 

BACK VIEW 

TYP. 

o 

0.397 
00403 

0.045 
0.055 

SIDE VIEW 

3197 drw 09 

ORDERING INFORMATION 

IDT XXXX 

Device 
Type 

A 

Power 

999 A A 

Speed Package Process! 
Temperature 

Range 

~B~NK 
~----------~ M 

~ _________ --I 25 

30 

~------------------~S 

Commercial (O°C to +70°C) 

64-position dual read-out DIMM (Dual In-line 
Memory Module) 

} Speed in Nanoseconds 

Standard Power 

~ _______________________ ~ 7MP1015 32K x 32 CMOS Dual-Port Static RAM Module 
7MP1016 64K x 32 CMOS Dual-Port Static RAM Module 

3197 drw 10 
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G® 16Kx32 CMOS IDT7M1002 

DUAL-PORT STATIC RAM 
MODULE 

Integrated Device Technology, Inc. 

FEATURES 
• High-density 512K CMOS Dual-Port RAM module 

• Fast access times 
-Commercial: 30, 35ns 
-Military: 40, 45ns 

• Fully asynchronous read/write operation from either port 

• Easy to expand data bus width to 64 bits or more using 
the Master/Slave function 

• Separate byte read/write signals for byte control 

• On-chip port arbitration logic 
• INT flag for port-to-port communication 
• Full on-chip hardware support of semaphore signaling 

between ports 

DESCRIPTION 
The IDT7M1 002 is a 16K x 32 high-speed CMOS Dual-Port 

Static RAM Module constructed on a co-fired ceramic sub­
strate using four 16K x 8 (IDT7006) Dual-Port Static RAMs in 
surface-mounted LCC packages. The IDT7M1 002 module is 
designed to be used as stand-alone 512K Dual-Port RAM or 
as a combination Master/Slave Dual-Port RAM for 64-bit or 
more word width systems. Using the IDT Master/Slave ap­
proach in such system applications results in full-speed, error­
free operation without the need for additional discrete logic. 

• Surface mounted fine pitch (25 mil) LCC packages allow 
through-hole module to fit into 121 pin PGA footprint 

The module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. System performance is enhanced by facilitating 
port-to-port communication via additional control signals SEM 
and INT. 

The IDT7M1002 module is packaged in a ceramic 121 pin 
PGA (Pin Grid Array}1.35 inches on a side. Maximum access 
times as fast as 30ns are available over the commercial 
temperature range and 40ns over the military temperature 
range. 

• Single 5V (±1 O%) power supply 
• Inputs/outputs directly TTL-compatible 

PIN CONFIGURATION 

A 

B 

e 
D 

E 

F 

G 

H 

K 

L 

M 

U/0(24) 

U/0(23) 

L_1/0(21) 

L_I/O(19) 

U/0(17) 

L_SEM 

L_BUSY 

L RIW(l) 

L_I/O(lS) 

L 1/0(13) 

U/O(ll) 

U/0(10) 

U/0(9) 

2 3 

U/0(2S) L_1/0(28) 

L_1/0(2S) L_1/0(27) 

U/0(22) vec 

U/0(20) L_A(4) 

U/0(18) L_A(S) 

L_I/O(lS) L_A(S) 

L_INT GND 

L_R!W(2) L_A(7) 

U/0(14) L_A(8) 

L 1/0(12) L A(9) 

MIS GND 

U/0(8) L_I/O(S) 

U/0(7) U/O(S) 

4 

L_1/0(30) u5§ 

U/0(29) U/0(31) 

L_A(3) L_A(2) 

GND 

L_A(10) L_A(11) 

L_1/0(4) L_1/0(2) 

L_1/0(3) U/O(l) 

The lOT logo is a registered trademark of Integraled Device Technology Inc. 

6 

U5E 
L_A(O) 

L_A(l) 

L_A(12) 

L_A(13) 

U/O(O) 

AIiIDT military modules are constructed with semiconduc­
tor components manufactured in compliance with the latest 
revision of MIL-STD-883, Class B making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 

7 8 9 10 11 12 13 

U~iW(3) Rj)E R_CS R_1/0(30) R_I/O(28) R_1/0(2S) R_1/0(24) 

L_R/W(4) R_A(O) R_1/0(31) R_1/0(29) R_I/O(27) R_1/0(2S) R_1/0(23) 

GND R_A(l) R_A(2) R_A(3) GND R_1/0(22) R_1/0(21) 

R_A(4) R_1/0(20) R_1/0(19) 

R_A(S) R_1/0(18) R_I/O(17) 

PGA R_A(S) R_I/O(lS) R_SEM 

TOP VIEW GND R_INT R_BUSY 

R_A(7) R ANi (2) R_RJW(l) 

R_A(8) R_1/0(14) R_1/0(1S) 

R A(9) R 1/0(12) R 1/0(13) 

GND R~(12) R_A(ll) R_A(10) vee GND R_I/O(ll) 

R_ANi (4) R_A(13) R_1/0(2) R_1/0(4) R_I/O(S) R_1/0(8) R_1/0(10) 

R_RiW(3) R_I/O(O) R_I/O(l) R_1/0(3) R_I/O(S) R_I/O(7) R_1/0(9) 

2795 drwOl 

MILITARY AND COMMERCIAL TEMPERATURE RANGES MARCH 1995 
101995 Integrated Device Technology, Inc. DSC-706414 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT STATIC RAM MODULE 

FUNCTIONAL BLOCK DIAGRAM 

PIN NAMES 
Left Port 

L A (0-13) 

L I/O (0-31) 

L R/W(1-4) 

L CS 

L_OE 

L BUSY 

LINT 

L SEM 

----:--

L_I/0(0-7 

L_CS 

L_OE 

L-SEM 

L-INT 

L-BUSY 
L_RIW 

) 

(0) 

) 

) 

) 

) 

) 

Right Port 

R A (0-13) 

R I/O (0-31) 

R R/w(1-4) 

R CS 

R_OE 

R BUSY 

R INT 

R SEM 

M/S 

Vee 
GND 

~ I--

It-

~ I--

~ 

'--I--

'--

Description 

Address Inputs 

Data Inputs/Outputs 

ReadlWrite Enables 

Chip Select 

Output Enable 

Busy Flag 

Interrupt Flag 

Semaphore Control 

Master/Slave Control 

Power 

Ground 

M/S 

I 
IDTlO06 
16Kx8 

(ARBITRATION 
LOGIC) 

I I 

IDTlO06 
16K x 8 

(ARBITRATION 
LOGIC) 

I I 

IDTlO06 
16Kx 8 

(ARBITRATION 
LOGIC) 

I I 

IDT7006 
16Kx8 

(ARBITRATION 
LOGIC) 

I I 

2795 tbl 01 

7.2 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

I-- r--< 

t-- ~ 

I-- ~It 

t--jt 

I--~ 

I--

r---

R 

R 

R 

R 

R 

R 

R_I/0(0-7) 

_CS 

_OE 

-SEM 

-INT 

-BUSY 
_RIW(O) 

2795 drw 02 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commerical Military Unit 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
Ambient 

with Respect to 
GND Grade Temperature GND VCC 

TA Operating o to +70 -55 to +125 °C 
Military -55°C to + 125°C OV 5.0V± 10% 

Temperature 

TBIAS Temperature -55 to +125 
Under Bias 

TSTG Storage -55 to +125 
Temperature 

lOUT DC Output 50 

-65 to +135 °C 

-65 to +150 °C 

50 mA 

Commercial O°C to +70°C 

RECOMMENDED DC 
OPERATING CONDITIONS 

OV 

Current Symbol Parameter Min. 

NOTE: 
2795 tbl 02 Vee Supply Voltage 4.5 

GND Supply Voltage 0 Stresses greater than those listed under ABSOLUTE MAXIMUM 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. 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.5(1) 

NOTE: 
1. VIL ~ -3.0V for pulse width less than 20ns 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = -55°C to +125°C or O°C to +70°C) 

Symbol Parameter Test Conditions 

IIul Input Leakage Vee = Max. 
(Address & Control) VIN = GND to Vee 

IIul Input Leakage Vee = Max. 
(Data) VIN = GND to Vee 

IILOI Output Leakage Vee = Max. 
(Data) CS ~ VIH, VOUT = GND to Vee 

VOL Output Low Vee = Min. IOL = 4mA 
Voltage 

VOH Output High Vee = Min, IOH = -4mA 
Voltage 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, T A = -55°C to + 125°C or O°C to + 70°C) 

Symbol Parameter Test Conditions 

lee2 Dynamic Operating Current Vee = Max., CS:::; VIL, SEM = Don't Care 
(Both Ports Active) Outputs Open, f = fMAX 

19B Standby Supply Current Vee = Max., L_CS and R_CS ~ VIH 
(Both Ports Inactive) Outputs Open, f = fMAX 

ISB1 Standby Suppy Current Vee = Max., L_CS or R_CS ~ VIH 
(One Port Inactive) Outputs Open, f = fMAX 

ISB2 Full Standby Supply Current L_CS and R_CS ~ Vee - 0.2V 
(Both Ports Inactive) VIN > Vee - 0.2V or < 0.2V 

L_SEM and R_SEM ~ Vee - 0.2V 

7.2 

Min. 

-

-

-

-

2.4 

Commercial 

Min. Max. 

- 1360 

- 280 

- 1000 

- 60 

5.0V± 10% 

2795 tbl 03 

Typ. Max. Unit 

5.0 5.5 V 

0 0 V 

- 6.0 V 

- 0.8 V 

2795 tbl 04 

Max. Units 

40 IlA 

10 IlA 

10 IlA 

0.4 V 

- V 

2795 tbl 05 

Military 

Min. Max. Units 

- 1600 mA 

- 340 mA 

- 1160 rnA 

- 120 mA 

2795 tbl 06 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE(l) (TA = +25°e, f = 1.0MHz) +5V 

Symbol Parameter Condition Max. Unit 

CIN(1) Input Capacitance VIN = OV 40 pF 4800 
(CS, OE, SEM, Address) 

CIN(2) Input Capacitance 
(RiW, 1/0, INl) 

VIN= OV 12 pF 

CIN(3) Input Capacitance VIN = OV 
(BUSY, MiS) 

45 pF 2550 30pF* 

COUT Output Capacitance VOUT= OV 12 pF 
(1/0) 

"Including scope and jig capacitances. 

NOTE: 2795 tbl 07 

1. This parameter is guaranteed by design but not tested. Figure 1. Output Load 2795 drw 03 

+5V 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 4800 

Input Rise/Fall Times 5ns DATAoUT 
Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 2550 5pF* 

Output Load See Figures 1 and 2 

2795 tbl 08 

*Including scope and jig capacitances. 

2795 drw 04 
Figure 2. Output Load 

AC ELECTRICAL CHARACTERISTICS (For tCHz, tCLZ, tOHZ, tOLZ, tWHZ, toW) 

(Vcc = 5V ± 10%, TA = -55°C to +125°e or ooe to +70°C) 

7M1002SxxG 7M1002SxxGB 

30 -35 -40 -45 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 30 - 35 - 40 - 45 - ns 

tM Address Access Time - 30 - 35 - 40 - 45 ns 

tACS(2) Chip Select Access Time - 30 - 35 - 40 - 45 ns 

tOE Output Enable Access Time - 17 - 20 - 22 - 25 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - 3 - ns 
tLZ(1) Output to Low-Z 3 - 3 - 3 - 5 - ns 

tHZ(1) Output to High-Z - 15 - 15 - 17 - 20 ns 

tPU(l) Chip Select to Power Up Time 0 - 0 - 0 - 0 - ns 

tPD(1) Chip Deselect to Power Up Time - 50 - 50 - 50 - 50 ns 

tsop Sem. Flag Update Pulse (OE or SEM) 15 - 15 - 15 - 15 - ns 

Write Cycle 

twc Write Cycle Time 30 - 35 - 40 - 45 - ns 
tcW(2) Chip Select to End-of-Write 25 - 30 - 35 - 40 - ns 

tAW Address Valid to End-of-Write 25 - 30 - 35 - 40 - ns 

tAS Address Set-Up Time 0 - 0 - 0 - 0 - ns 

twp Write Pulse Width 25 - 30 - 35 - 35 - ns 

tWR Write Recovery Time 0 - 0 - 0 - 0 - ns 

(Continued on next page) 
2795 tbl 09 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Vcc = 5V ± 10%, TA = 55°C to +125°C or O°C to +70°C) 

7M1002SxxG 7M1002SxxGB 

30 -35 -40 -45 
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Write Cycle (continued) 

tow Data Valid to End-of-Write 22 - 25 - 25 - 25 - ns 

tOH Data Hold Time 0 - 0 - 0 - 0 - ns 

tHZ(l) Output to High-Z - 15 - 15 - 17 - 20 ns 

tow(1) Output Active from End-of-Write 0 - 0 - 0 - 0 - ns 

tSWAO SEM Flag Write to Read Time 10 - 10 - 10 - 10 - ns 

tsps SEM Flag Contention Window 10 - 10 - 10 - 10 - ns 

Busy Cycle-Master Mode(3) 

tSM BUSY Access Time to Address - 30 - 35 - 35 - 35 ns 

tSOA BUSY Disable Time to Address - 25 - 30 - 30 - 30 ns 

tSAC BUSY Access Time to Chip Select - 25 - 30 - 30 - 30 ns 

tsoe BUSY Disable Time to Chip Deselect - 25 - 25 - 25 - 25 ns 

twOO(5) Write Pulse to Data Delay - 55 - 60 - 65 - 70 ns 

tOOD Write Data Valid to Read Data Delay - 40 - 45 - 50 - 55 ns 

tAPS(6) Arbitration Priority Set-Up Time 5 - 5 - 5 - 5 - ns 

tsoo BUSY Disable to Valid Time - NOTE 9 - NOTE 9 - NOTE 9 - NOTE 9 ns 

Busy Cycle-Slave Mode (4) 

tWs(7) Write to BUSY Input 0 - 0 - 0 - 0 - ns 

tWH(8) Write Hold after BUSY 25 - 25 - 25 - 25 - ns 

twOO(5) Write Pulse to Data Delay - 55 - 60 - 65 - 70 ns 

Interrupt Timing 

tAS Address Set-Up Time 0 - 0 - 0 - 0 - ns 

tWA Write Recovery Time 0 - 0 - 0 - 0 - ns 

tiNS Interrupt Set Time - 25 - 30 - 32 - 35 ns 

tiNA Interrupt Reset Time - 25 - 30 - 32 - 35 ns 
2795 tbl 10 

NOTES: 
1. This parameter is guaranteed by design but not tested. 
2. To access RAM, CS::; VILand SEM 2: VIH. To access semaphore, CS 2: VIH and SEM::; VIL. 
3. When the module is being used in the Master Mode (MIS 2: VIH). 
4. When the module is being used in the Slave Mode (MIS::; VIL). 
5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 
6. To ensure that the earlier of the two ports wins. 
7. To ensure that the write cycle is inhibited during contention. 
8. To ensure that a write cycle is completed after contention. 
9. tBDD is a calculated parameter and is the greater of 0, tWDD - tWP (actual), or tODD - tWP (actual). 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO.1, EITHER SIDE(1,2,4) 

~---------------------tRC 

ADDRESS 

DATAoUT DATA VALID 

2795 drw 05 

TIMING WAVEFORM OF READ CYCLE NO.2, EITHER SIDE(1,3,5) 

tACE 

CS 

tsop tCHZ (6) 

OE 

toLZ (6) tOHZ (6) 

DATAoUT DATA VALID 

tClZ (6) tPD (6) 

Icc 
CURRENT 50% 50% 

IS8 
I--tpu (6) 

2795 drw 06 

NOTES: 
1. RJW is HIGH for Read Cycles 
2. Device is continuously enabled CS :::; VIL. This waveform cannot be used for semaphore reads. 
3. Addresses valid prior to or coincident with CS transition LOW. 
4. OE:::;VIL 
5. To access RAM, CS:::; VIL and SEM ;?! VIH. To access semaphore, CS;?! VIH and SEM :::; VIL. 

6. This parameter is guaranteed by design but not tested. 

7.2 6 



IDT7M1002 
16K x 32 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (RIWCONTROLLED TIMING)(1,2,4) 

II twe II 

ADDRESS .~ ~ ) K 
~teH~ 

7 
~ 

II tAw ... 

~ 
~ "7 

L 

-- tAs (6) -- .. twp (2) .. tWR (7) 

RlW ~ 
~ "7 

L 

DATAoUT 

twHZ (9) _tOW(9)_~ 

(4) " /' ~ 

DATAIN 

---tow --- -tOH -----------------------------~~ ____ DA_T_A_V_AL_ID ____ :>~I------------
2795 drw 07 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2,4) 

.. twc .. 
ADDRESS ~ ~ .~ ~ 

.. tAW 

~ 
~ 7' 

~ 

tAS (6) .. twp (2) .. twR (7) 

R/W 

DATAIN 

--tow -- -tOH -----------------------------~~ ____ DA_T_A_V_AL_ID ____ :>~I-----------
2795 drw 08 

NOTES: 
1. RiW must be HIGH during all address transitions. 
2. A write occurs during the overlap (twp) of a LOW es and a LOW RI'iJ. 
3. twR is measured from the earlier of CS or RiW (or SEM or RiW) going HIGH to the end of write cycle. 
4. During this period, the 1/0 pins are in the output state and input signals must be applied. 
5. If the CS or SEM low transition occurs simultaneously with or after the pjiiJ low transition, the outputs remain in the high impedance state. 
6. Timing depends on which enable Signal is asserted last. 
7. Timing depends on which enable signal is de-asserted first. 
8. If OE is LOW during a RiW controlled write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the 1/0 drivers to 

tum off and data to be placed on the bus for the required tow. If OE is HIGH during an RiW controlled write cycle, this requirement does 
not apply and the write pulse can be as short as the specified twP. 

7.2 7 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE, EITHER SIDE(1) 

.. tAW t-----tAA 

Ao-A2 

DATAo 

R/W 

----.I -- tAOE --

--
1 ...... ---- WRITE CYCLE -----~---- READ CYCLE 

2795 drw 09 
NOTE: 
1. CS;:: VIH for the duration of the above timing (both write and read cycle). 

TIMING WAVEFORM OF SEMAPHORE CONTENTION(1,3,4) 

AOA-A2A MATCH ~~ ___________________________ ___ 

SIDE(2) "A" 

AOB-A2B MATCH 

(2) 

SIDE "8" R/WB 

2795 drw 10 

NOTES: 
1. DaR = DOL:5 VIL. (L_ CS = R_ CS) ;:: VIH Semaphore Flag is released from both sides (reads as ones from both sides) at cycle start. 
2. "A" may be either left or right port. "8" is the opposite port from "A". 
3. This parameter is measured from RfiiiiA or SEMA going HIGH to RlWB or SEMB going HIGH. 
4. If tSPS is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ WITH BUSY(M/S~ VIH)(2) 

twe 

ADDRR ~ E MATCH ~ fE 
twp 

~ 

'" 7 ~ 

-tDW-- tDH 

DATAINR ~ ~ VALID ~ ~. 
tAPS (1) I I- tSDA --

ADDRL 7 ~~ MATCH 

// tSDD 

l_ 7 
L 

-
tDDD (3) .. 

DATAoUTL ~ E 
I tWDD .. 

2795 drw 11 
NOTES: 
1. To ensure that the earlier of the two ports wins. 
2. (L_ CS = R_ CS) $; VIL 
3. OE $; VIL for the reading port. 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAY (M/S~ VIH)(1,2) 

ADDRR 

I 
twe 

* MATCH ~ E 
twp 

RlWR ~ s::- "7 
L 

I-tDW -- tDH 

DATAINR ~ ~ VALID ~ ~ 

ADDRL MATCH 

DATAoUTL 

tDDD .. 
I 

~ E 
I twDD .. 

2795 drw 12 
NOTES: 
1. BUSY input equals HIGH for the writing port. 
2. (L_ CS = R_ CS) $; VIL 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE WITH BUSY INPUT (MIS::; VIL) 

twp 

DATAINR 

2795 drw 13 

TIMING WAVEFORM OF BUSY ARBITRATION (CS CONTROLLED TIMING)(1) 

ADDR"A"~ X AND "8" ~ _________ AD_D_R_E_S_S_M_AT_C_H ___________ --". ....... __ _ 

~tAPS (2) tBDC 

CS"A" 

CS "8" 

tBAC 

8USY"8" 

2795 drw 14 

TIMING WAVEFORM OF BUSY ARBITRATION (CONTROLLED BY ADDRESS MATCH TIMING(1) 

ADDR "A" ADDRESS "N" 

ADDR"8" MATCHING ADDRESS "N" 

8USY"8" 

_--,---tBA_A ~_tBDA~ 
2795 drw 15 

NOTES: 
1. All timing is the same for the left and right ports. Port "A" may be either the left or right port. Port "8" is the port opposite from "A". 
2. If tAps is violated, the busy signal will be asserted on one side or another but there is no guarantee on which side busy will be asserted. 

7.2 10 



IDT7M1002 
16K x 32 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF INTERRUPT CYCLE(1) 

~------------------------twc 

ADDR "A" INTERRUPT SET ADDRESS (2) 

RIW 1"A" 

INT"S" IINS (3) =t ___________________________ _ 
2795 drw 16 

ADDR"8" ~~~~~~~~~~~~~IN~T~E~R~R~U~P~T~~~~~A~R~A~DD~R~E~S~~2~) ~~~~~~ 
~tAS(3) 

CE"S" 

OE "S" 

INT "S" 

IINR (3) ~---------------------
2795 drw 17 

NOTES: 
1. All timing IS the same for left and right ports. Port "A" may be either the left or right port. Port "8" is the port opposite from "A". 
2. See Interrupt truth table. 
3. Timing depends on which enable signal is asserted last. 
4. Timing depends on which enable signal is de-asserted first. II 
TRUTH TABLE I: Non-Contention ReadlWrite Control(1) 

Inputs Outputs Mode 

CS RIW OE SEM 1/0 Description 

H X X H High-Z Deselected or Power Down 

L L X H Data In Write 

L H L H Data OUT Read 

X X H X High-Z Outputs Disabled 

NOTE: 2795 tbl 13 

1. The conditions for non-contention are L_A (0-13) # R_A (0-13). 
2. f denotes a LOW to HIGH waveform transition. 

TRUTH TABLE II: Semaphore ReadlWrite Control 
Inputs(2) Outputs Mode 

CS RIW OE SEM 1/0 Description 

H H L L Data OUT Read Data in Semaphore Flag 

H f X L Data_IN Write Data_IN (0, 8, 16, 24) 

L X X L ~ Not Allowed 

2795 tbl 14 
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IDT7M1002 
16K x 32 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

INTERRUPT/BUSY FLAGS, DEPTH & WIDTH EXPANSION, MASTER/SLAVE CONTROL, 
SEMAPHORES 

For more details regarding Interrupt/Busy flags, depth and/or width expansion, master/slave control, or semaphore 
operations, please consult the IDT7006 data sheet. 

PACKAGE DIMENSIONS 

ORDERING INFORMATION 

1.- 1.325 --.l r 1.355 ~I 

Ball n::u ]5 
1.355 

~ J 
TOP VIEW 

j4-1.200~ 
I BSC I 
0000000000000 r­
oo 00000000000 
0000000000000 
000 000 

ggg ggg 1 .200 
ggg ggg BSC 
000 000 j 
0000 000 
0000000000000 
0000000000000 
po 00000 00000 0 r BOTTOM VIEW 

Pin A1 

IDT xxxx A 999 A A 

Device 
Type 

Power Speed Package Process/ 
Temperature 

Range 

~
0.125 

0.200 

~:~~~m+l 0.100 
BSC 

t o.016 
0.020 

~ 0.040 

~~~ P 0.060 

~ ~O.175 
MAX. 

2795 drw 18 

Commercial (O°C to +70°C) BLANK 

B Military (-55°C to +125°C)Semiconductor 
Components compliant to MIL-STD-883, Class B 

L....-____ --II G 

I 

I 

30 
35 
40 
45 

I S 

'------------------Il 7M1002 

7.2 

Ceramic PGA (Pin Grid Array) 

(Commercial Only) } 
(Commercial Only) Speed in Nanoseconds 
(Military Only) 
(Military Only) 

Standard Power 

16K x 32 CMOS Dual-Port Static RAM Module 
2795 drw 19 
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4Kx36 IDT7M1014 G® BiCMOS DUAL-PORT 
STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES 

• High-density 4K x 36 SiCMOS Dual-Port Static RAM 
module 

• Fast access times . 
- Commercial: 15, 20ns 
- Military: 25, 30ns 

DESCRIPTION 
The IDT7M1014 is a 4K x 36 asynchronous high-speed 

SiCMOS Dual-Port static RAM module constructed on a co­
fired ceramic substrate using 4 IDT7014 (4K x 9) asynchro­
nous Dual-Port RAMs. The IDT7M1 014 module is designed 
to be used as stand-alone 36-bit dual-port RAM. 

• Fully asynchronous read/write operation from either port This module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. 

• Surface mounted LCC packages allow through-hole 
module to fit on a ceramic PGA footprint 

• Single 5V (±1 0%) power supply 
• Multiple GND pins and decoupling capacitors for maxi­

mum noise immunity 
The IDT7M1 014 module is packaged in a 142-lead ceramic 

PGA (Pin Grid Array). Maximum access times as fast as 15ns 
and 25ns are available over the commercial and military 
temperature ranges respectively. 

• Inputs/outputs directly TTL-compatible 

FUNCTIONAL BLOCK DIAGRAM 

L_Ao-11 

L_I/Oo-a 

L_OEL 

-

The lOT logo is a registered trademark of Integrated Device Technology. Inc. 

'-

L-

AIiIDT military modules are constructed with semiconduc­
tor components manufactured in compliance with the latest 
revision of MIL-STD-883, Class S making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 

IDT7014 
4Kx9 

IDT7014 
4Kx9 

IDT7014 
4Kx 9 

IDT7014 
4Kx 9 

.-----

I--

f--

R_Ao-11 

R_I/Oo-a 

R_OEL 

R_RNih 

R_1I027-35 

2819 drw 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES MARCH 1995 
"'1995 Integrated Device Technology. Inc. DSC-709613 

7.3 

II 



IDT7M1014 4K x 36 SICMOS 
DUAL-PORT STATIC RAM MODULE 

PIN CONFIGURATION 

3 

A GND U/03 U/02 

B LJ/04 U/Os L_I/06 

C U/OB Vee L_I/07 

o LJ/09 U/010 U/Oll 

E U/012 N.C. N.C. 

F LJ/013 L_OEl L_OEH 

G GND l_RlWo L_RlWl 

H LJ/014 L_RlW2 L_R/W3 

LJ/015 LJ/016 LJ/017 

K LJ/020 U/019 LJ/01B 

L LJ/02l Vee L_I/022 

M LJ/023 LJ/024 LJ/025 

N GND LJ/026 LJ/027 

PIN NAMES 
Left Port Right Port 

L_RIW 0-3 R_RIWo-3 

L OEL.H R OEL. H 

L_Ao-ll R_Ao-ll 

L_I/O 0-35 R_I/O 0-35 

Vee 
GND 

4 

GND U/01 L_I/OO 

L_A2 L_Al L_AO 

GND N.C. N.C. 

L_A3 GND 

L_A4 

L_A5 

GND 

L_A6 

L_A7 

GND L_AlO L_All 

L_AB L_A9 U/03l 

U/029 L_I/030 U/032 

L_I/02B GND U/033 

Names 

Byte ReadIWrite Enables 

Word Output Enables 

Address Inputs 

Data Input/Outputs 

Power 

Ground 

2819 tbl 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

7 9 10 11 12 13 

GND R_I/OO Rj/Ol GND R_I/02 R_I/03 GND 

N.C. R_AO R_Al R_A2 R_I/06 R_I/05 R_I/04 

N.C. N.C. N.C. GND R_I/07 Vee R_I/OB 

GND R_A3 R_A4 R_I/Oll Rj/Ol0 R_I/09 

R_A5 N.C. N.C. R_I/012 

R_A6 R_OEH R_OEl R_I/013 

GND R_RlWl R_RlWo GND 

R_A7 R_RlW3 R_RlW2 R_I/014 

R_AB R_I/017 Rj/O16 R_I/015 

GND R_All R_AlO GND R_I/01B Rj/O19 R_I/020 

R_I/035 R_I/034 R_I/030 R_A9 R_I/022 Vee R_I/021 

U/035 R_I/033 R_I/031 R_I/029 R_I/025 Rj/O24 R_I/023 

L_I/034 R_I/032 GND R_I/02B R_I/027 R_I/026 GND 

2819 drw 02 
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IDT7M1014 4K x 36 BiCMOS 
DUAL·PORT STATIC RAM MODULE 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 

TA Operating o to +70 -55 to +125 
Temperature 

TBIAS Temperature. -10 to +85 -65 to +135 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 
Temperature 

lOUT DC Output 50 50 
Current 

Unit 

V 

V 

°C 

°C 

°C 

mA 

NOTES: 2819 tbl 02 
1. Stresses greaterthan those listed under ABSOLUTE MAXIMUM 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. 

2. Inputs and Vcc terminals only. 
3. I/O terminals only. 

CAPACITANCE TABLE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter 

C IN(1) Input Capacitance (Address) 

C IN(2) Input Capacitance (Data, RIW) 

C IN(3) Input Capacitance (OE) 

COUT Output Capacitance (Data) 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

7.3 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.5 

GND Supply Voltage 0 

VIH Input HIGH Voltage 2.2 

VIL Input LOW Voltage -0.5(1) 

NOTE: 
1. VIL ~ -3.0V for pulse width less than 20ns. 

Typ. Max. Unit 

5.0 5.5 V 

0 0 V 

- 6.0 V 

- 0.8 V 

2819 tbl 03 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 
Military -55°C to +125°C OV 5.0V± 10% 

Commercial O°C to +70°C OV 5.0V± 10% 

2819 tbl 04 

Conditions Max. Unit 

V IN =OV 50 pF 

V IN = OV 15 pF 

V IN =OV 25 pF 

V_OUT = OV 15 pF 

2819 tbl 05 
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IDT7M1014 4K x 36 BiCMOS 
DUAL-PORT STATIC RAM MODULE 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = -55°C to +125°C or O°C to +70°C) 

Symbol Parameter 

IIL11 Input Leakage 
VIN = GND to Vee 

IILOI Output Leakage 
OE ~ VIH, VOUT = GND to Vee 

VOL Output LOW Voltage 

VOH Output HIGH Voltage 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = -55°C to +125°C or O°C to +70°C) 

Symbol Parameter 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Test Conditions Min. Max. Unit 

Vee = Max. - 40 JlA 

Vee = Max. - 10 JlA 

Vee = Min. IOL = 4mA - 0.4 V 

Vee = Min. IOH = -4mA 2.4 - V 

2819 IIbl 06 

Test Conditions Min. Max. Unit 

Icc Operating Current Vee = Max., - 1040 mA 

Outputs Open, f = fMAX(1) 

NOTE. 2819 tbl 07 

1. At f=fMAX, address and data inputs (except OE) are cycling at the maximum frequency of read cycle of 1/tRC, and using "AC TEST CONDITIONS" of 
input levels of GND to 3V. 

AC TEST CONDITIONS 

Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 3ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1-3 

+5V 

~ 
DATAoUT---------.--------. 

25511 

'Including scope and jig. 

Figure 1. Output Load 

48011 

5 pF* 

2819 drw 03 

(For tCHZ, tCLZ, tOHZ, tOLZ, tWHZ, tOW) 

DATA OUT ~.,....--Z-0-=-5-0-n----,'~ 50Q 

1.5V 

2819 tbl 08 

2819 drw 04a 

Figure 2. Alternate Output Load 

llTM 
(Typical, ns) 

7.3 

7 

4 

20 40 60 80 100 120 140 160 180 200 

CAPACITANCE (pF) 

Figure 3. Alternate Lumped Capacitive Load, 
Typical Derating 

2819 drw 04b 
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IDTIM1014 4K x 36 BiCMOS 
DUAL-PORT STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = -55°C to +125°C or O°C to +70°C) 

-15 

Symbol Parameter Min. 
Read Cycle 

tRC Read Cycle Time 15 

tAA Address Access Time -
tOE Output Enable Access Time -
tOH Output Hold from Address Change 3 

tOL.Z(1) Output Enable to Output in Low-Z 0 

tOHZ(1) Output Disable to Output in Hi-Z -

Write Cycle 

twc Write Cycle Time 15 

tAW Address Valid to End of Write 14 

tAS Address Set-Up Time 0 

twp Write Pulse Width 12 

tWR Write Recovery Time 1 

tow Data Valid to End of Write 10 

tOH Data Hold Time 0 

tWHZ(1) Write Enable to Output in Hi-Z -
tow(1) Output Active from End of Write 0 

twoo Write Pulse to Data Delay -
tooo(1) Write Data Valid to Read Data Delay -

NOTES: 
1. This parameter is guaranteed by design but not tested. 

7M1014SxxG 

Max. Min. 

- 20 

15 -

8 -

- 3 

- 0 

7 -

- 20 

- 15 

- 0 

- 15 

- 2 

- 12 

- 0 

7 -
- 0 

30 -
25 -

2. Port-to-Port delay through the RAM cells from the writing port to the reading port. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

7M1014SxxGB 

-20 -25 -30 

Max. Min. Max. Min. Max. Unit 

- 25 - 30 - ns 

20 - 25 - 30 ns 

10 - 12 - 15 ns 

- 3 - 3 - ns 

- 0 - 0 - ns 

9 - 11 - 13 ns 

- 25 - 30 - ns 

- 20 - 25 - ns 

- 0 - 0 - ns 

- 20 - 25 - ns 

- 2 - 2 - ns 

- 15 - 20 - ns 

- 0 - 0 - ns 

9 - 11 - 13 ns 

- 0 - 0 - ns 

40 - 45 - 50 ns 

30 - 35 - 40 ns 

2819 tbl 09 

TIMING WAVEFORM OF READ CYCLE NO.1 (EITHER SIDE) (1,2) 

ADDRESS 

DATAoUT 

2819 drw 05 

NOTES: 
1. RiW is HIGH for Read Cycles. 
2. OE:5: VIL 
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IDT7M1014 4K x 36 BICMOS 
DUAL·PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO.2 (EITHER SIDE) (1,2) 

DATAoUT 

TIMING WAVEFORM OF READ WITH PORT-TO-PORT DELAY 

ADDRR 

_ (1) 
RN/R 

DATAIN R 

I 

* 
'\~ 

twc 

MATCH 

twp 

tDW 

)K VALID 

)K 
/V 

ADDRL MATCH 

tWDD 

DATAoUTL 

tDDD 
NOTES: 
1. Rfiii is HIGH for Read Cycles. 
2. Adress valid prior to OE transition LOW. 
3. This parameter is guaranteed by design but not tested. 

7.3 
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)K VALID 
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IDT7M1014 4K x 36 BiCMOS 
DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE (EITHER SIDE) (1,2) 

twc 

ADDRESS 

~------------------ tAW 

tWR 

R/W 

tow 

DATAoUT 

tDW -;-- tDH 

DATAIN DATA VALID 

NOTES: 
1. Rm is HIGH during all address transitions. 
2. If OE is LOW during the write cycle, the write pulse width must be the larger of twp or (twz + tow) to allow the I/O drivers to turn 

off and data to be placed on the bus for the required tow. If OE is HIGH, this requirement does not apply, and the write pulse 
can be as short as the specified twP. 

3. This parameter is guaranteed by design but not tested. 
4. During this period, the I/O pins are in the output state and input signals must not be applied. 

7.3 
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IDTIM1014 4K x 36 BiCMOS 
DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERqAL TEMPERATURE RANGES 

PACKAGE DIMENSIONS 
TOP VIEW 

1..--1.327 ~ 
I~ 1.353 ~I 

TD~D i D ~O 
! 

PIN A1 

\,..;..---.--~ 
0000000000000 
0000000000000 
0000000000000 
0000000000000 
0000 0000 
000 0000 
000 0000 
0000 0000 
0000 0000 
0000000000000 
0000000000000 
0000000000000 
0000000000000 

BOTTOM VIEW 

SIDE VIEW 

~
0.195MAX 

0.125 
0.135 0.050 TYP 

2819 drw 10 

ORDERING INFORMATION 
IDT XXXX 

Device 
Type 

A 999 

Power Speed 

A A 

Package Process/ 
Temperature 

Range 

L-_____ -l1 G 
I 

15 
20 
25 
30 

Commercial (O°C to +70°C) 

Military (-55°C to + 125°C) Semiconductor 
Components compliant to MIL-STD883, Class B 

Ceramic PGA (Pin Grid Array) 

(Commercial onlY} 
(Commercial Only) 
(Military Only) Speed 
(Military Only) 

in Nanoseconds 

I.-______________ ~I S Standard Power 
I 

I.--------------------il 7M1014 4K x 36 BiCMOS Dual-Port static RAM Module 
I 

2819 drw 10 
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GOO 4K x 36 BiCMOS IDT7M1024 
SYNCHRONOUSDUA~PORT 
STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 4K x 36 Synchronous Dual-Port SRAM 

module 
• Architecture based on Dual-Port RAM cells 

- Allows full simultaneous access from both ports 
• Synchronous operation 

ramic substrate using four I DT7099 (4K x 9) Dual-Port RAMs. 
The IDT7M1024 module is designed to be used as a stand­
alone 36-bit Dual-Port Static RAM. 

- 4ns set-up to clock, 1 ns hold on all control, data, and 
address inputs 

The IDT7M1024 provides a true synchronous Dual-Port 
Static RAM interface. Registered inputs provide very short 
set-up and hold times on address, data, and all critical control 
inputs. All internal registers are clocked on the rising edge of 
the clock signal. An asynchronous output enable is provided 
to ease asynchronous bus interfacing. - Data input, address, and control registers 

- Fast 20ns clock to data out 
- Self-timed write allows fast write cycle 

• Clock enable feature 
• Single 5V (±1 0%) power supply 
• Multiple GND pins and decoupling capacitors for maxi­

mum noise immunity 
• Inputs/outputs directly TTL-compatible 

DESCRIPTION: 

The internal write pulse width is independent of the HIGH 
and LOW periods of the clock. This allows the shortest 
possible realized cycle times. Clock enable inputs are pro­
vided to stall the operation of the address and data input 
registers without introducing clock skew for very fast inter­
leaved memory applications. 

The IDT7M1 024 is a 4K x 36 bit high-speed synchronous 
Dual-Port Static RAM module constructed on a co-fired ce-

The data inputs are gated to control on-chip noise in bussed 
applications. The user must guarantee that the RiW pins are 
LOW for at least one clock cycle before any write is attempted. 
A HIGH on the CE input for one clock cycle will power down the 
internal circuitry to reduce static power consumption. 

The IDT7M1 024 module is packaged in a 142-lead ceramic 

FUNCTIONAL BLOCK DIAGRAM 

L_CLK 

L_CLKENL 

L_CEL 

L_OEL 

L_Ao-11 

L_l/Oo-B 

L_ RiWo 

L_ RiW1 
L_CEH 
L_OEH 

L_I/01B-26 

-
-

-
-

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 

IDT7099 
4Kx 9 

Tl 

IDT7099 
4Kx9 

11 

IDT7099 
4K x 9 

II 

IDT7099 
4K x 9 

L-

'----

MILITARY AND COMMERCIAL TEMPERATURE RANGES 
"'1995 Integrated Device Technology, Inc. 

7.4 

r-

r--

r-f--

r--

t--
I---

R_CLK 

R_CLKENL 

R_CEL 

R_OEL 

R_Ao-11 

R_I/Oo-B 

R_ RiW1 

R_CEH 

R_OEH 

R_I/01B-26 

R_ RiW2 

R_CLKENH 

R_I/027-35 
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IDT7M1024 
4K x 36 BiCMOS SYNCHRONOUS DUAL-PORT STATIC RAM MODULE 

PGA (Pin Grid Array). 
AIiIDT military modules are constructed with semiconduc­

tor components manufactured in compliance with the latest 
revision of MIL-STD-883, Class B making them ideally suited 
to applications demanding the highest level of performance 
and reliability. 

PIN CONFIGURATION 

2 3 4 S 6 

A GND U/03 U/02 GND U/Ol U/OO 

B L_I/04 U/OS U/06 L_A2 L_Al L_AO 

C U/08 VCC U/07 GND L_CLKEN L L_CLKEN H 

D U/09 U/010 U/Oll L_A3 GND 

E U/012 L_CEL L_CEH L_A4 

F U/013 L_OEL L_OEH L_AS 

G GND L_R/WO L_R/Wl GND 

H U/014 L_R/W2 L_R/W3 L_A6 

U/015 U/016 U/017 L_A7 

K L_I/020 U/019 L_I/018 GND L_AlO L_All 

7 

GND 

L_CLK 

R_CLK 

GND 

L L_I/021 VCC U/022 L_A8 L_A9 U/031 R_I/03S 

M L_I/023 U/024 L_I/02S U/029 U/030 U/032 U/03S 

N GND U/026 U/027 L_I/028 GND U/033 U/034 

PIN NAMES 
Left Port Right Port Names 

L RiViJ 0-3 R RIWo-3 Byte ReadIWrite Enables 

L OEL, H R OEL,H Word Output Enables 

L_CE L, H R_CEL,H Word Chip Enables 

L CLKEN L, H R CLKEN L,H Word Clock Enables 

L CLK R CLK Clock Inputs 

L AO-l1 R AO-11 Address Inputs 

L I/O 0-35 R 1/00-35 Data Input/Outputs 

Vee Power 

GND Ground 

2809 tbl 01 

7.4 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

8 9 10 11 12 13 

R_I/OO R_I/Ol GND R_I/02 R_I/03 GND 

R_AO R_Al R_A2 R_II06 R_I/OS R_I/04 

R_CLKEN H R_CLKEN L GND RJ/07 VCC R_I/08 

GND R_A3 R_A4 R_I/Oll R_I/010 R_I/09 

R_AS R_CEH R_CE L R_I/012 

R_A6 R_OEH R_OEL R_I/013 

GND R_R/Wl R_R/m GND 

R_A7 R_R/iNs R_R/W2 R_I/014 

R_A8 R_I/017 R_I/016 R_I/01S 

R_All R_AlO GND R_I/018 R_I/019 R_I/020 

R_I/034 R_I/030 R_A9 R_I/022 VCC R_I/021 

R_I/033 R_I/031 R_I/029 R_I/02S R_I/024 R_I/023 

R_I/032 GND R_I/028 R_I/027 R_I/026 GND 

2809 drw 02 
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IDT7M1024 
4K x 36 BiCMOS SYNCHRONOUS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -D.5 to +7.0 V 
with Respect to 
GND 

VTERM(3) Terminal Voltage -0.5 to Vee -0.5 to Vee V 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperatur-e -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output Current 50 50 mA 

NOTES: 2809 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS 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 ofthis specification is not 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND 

Military -55°C to +125°C OV 

Commercial DoC to +70°C OV 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input HIGH Voltage 2.2 -

VIL Input LOW Voltage -0.5(1) -

VCC 

5.0V± 10% 

5.0V± 10% 

2809 tbl 03 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 
implied. Exposure to absolute maximum rating conditions for extended NOTE: 

2809 tbl 04 
periods may affect reliability. 1. VIL = -3.0V for pulse width less than 20ns. 

2. Inputs and Vcc terminals only. 

CAPACITANCE (TA = +25°C, F = 1.0MHz) 

Symbol Parameter(l) Condition Max. Unit 

CIN Input Capacitance VIN = OV 50 pF 

COUT Output Capacitance VOUT = OV 15 pF 

2809 tbl 05 

TRUTH TABLES 

TRUTH TABLE I: READIWRITE CONTROL(1) 
Inputs 

Synchronous Asynchronous Outputs 

Clk CE R/W OE 1/00-35 Mode 

.I h h X High-Z Deselected, Power Down, Data 1/0 Disabled 

.I h I X DATAIN Deselected, Power Down, Data Input Enabled 

.I I I X DATAIN Write 

.I I h L DATAoUT Read 

.I I h H High-Z Data I/O Disabled 
'. 

2809 tbl 06 

TRUTH TABLE II: 
CLOCK ENABLE FUNCTION TABLE (1) 

Inputs Register Inputs Register Outputs 

Operating Mode Clk CLKEN ADDR DATAIN ADDR DATAoUT 

Load "1" .I I h h H H 

Load "0" .I I I I L L 

Hold (do nothing) .I h X X N/C N/C 

X H X X N/C N/C 
NOTE: 2809 tbl 07 

1. H = HIGH voltage level steady state, h = HIGH voltage level one set-up time priorto the LOW-to-HIGH clock transition, L =LOW voltage level steady state 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition, X = Don't care, N/C = No change 

7.4 3 
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IDT7M1024 
4K x 36 BiCMOS SYNCHRONOUS DUAL·PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V ± 10%) 

IDT7M1024 

Symbol Parameter Test Condition Min. Max. Unit 

lIul Input Leakage Current Vee = 5.5V, VIN = OV to Vee - 40 JlA 

IILOI Output Leakage Current CE = VIH, VOUT = OV to Vee - 10 JlA 

VOL Output LOW Voltage IOL= 4mA - 0.4 V 

VOH Output HIGH Voltage IOH =-4mA 2.4 - V 

2809 tbl 08 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE RANGE(VcC=5V± 10%) 

IDT7M1024SxxG, IDT7M1024SxxGB 

-20 -25 -30 

Symbol Parameter Test Condition Version Typ. Max. Typ. Max. Typ. Max. Unit 

lee Dynamic CE~VIL Mil. - - - 1480 - 1440 mA 
Operating Outputs Open 

Current (Both f=fMAX(l) Com'l. - 1440 - 1360 - -
Ports Active) 

IS81 Standby L_CE and Mil. - - - 680 - 560 mA 
Current (Both R_CE;:::;VIH 

Ports-TTL f=fMAX(l) Com'l. - 720 - 640 - -
Level Inputs) 

IS82 Standby L_CE or R_CE ;:::; VIH Mil. - - - 1080 - 1000 mA 
Current (One Active Port 
Port-TTL Outputs Open, Com'l. - 1080 - 1000 - -
Level Inputs) f=fMAX(l) 

IS83 Full Standby Both Ports R_CE Mil. - - - 80 - 80 mA 
Current (Both and L_CE;:::; Vee - 0.2V 
Ports-CMOS VIN ;:::; Vee - 0.2V Com'l. - 40 - 40 - -
Level Inputs) or VIN ~ 0.2V, f = 0(2) 

IS84 Full Standby One Port L_CE or R_CE ;:::; Mil. - - - 1040 - 960 mA 
Current (One Vee - 0.2V, VIN ;:::; Vee - 0.2V 
Port-CMOS or VIN ~ 0.2V, Active Port Com'l. - 1040 - 960 - -
Level Inputs) Outputs Open, f = fMAX(l) 

NOTES: 2809 tbl 09 

1 .• At f =' fMAx, address and control lines (except Output Enable) are cycling at the maximum frequency clock cycle of 1/tCLK, and using "AC TEST 
CONDITIONS" of input levels of GND to 3V. 

2. f = 0 means no address, clock, or control lines change. Applies only to inputs at CMOS level standby. 

7.4 4 



IDT7M1024 
4K x 36 BiCMOS SYNCHRONOUS DUAL-PORT STATIC RAM MODULE 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 3ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1, 2 and 3 

2909 tbl10 

5V 

1250n 

DATAoUT--~~---4 

775.0 5pF* 

2809 drw 04 

Figure 2. Output Load (for tClZ, tCHZ, tOlZ, and tOHZ) 

'Including scope and jig. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DATAOUT~ I 
....t: Zo=50n ~ 

8 

7 

6 

tJ.TAA 5 
(Typical, ns) 

4 

3 

2 

Figure 1. Output Load 

} son 
1.5V 

2809 drw 03 

20 40 60 80 100 120140 160 180 200 

Capacitance (pF) 
2809 drw 05 

Figure J. Lumped Capacitive Load, Typical Derating 

AC ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE RANGE-­
(READ AND WRITE CYCLE TIMING) 
(Commercial: Vee = SV ± 10%, TA = ODC to +70DC; Military: Vee = SV ± 10%, TA = -SSDC to +12SDC) 

7M1024SxxG,7M1024SxxGB 

-20 -25. -30 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tCLK Clock Cycle Time 20 - 25 - 30 - ns 

tCLKH Clock HIGH Time 8 - 10 - 12 - ns 

tCLKL Clock LOW Time 8 - 10 - 12 - ns 

tCQV Clock HIGH to Output Valid - 20 - 25 - 30 ns 

tRSU Registered Signal Set-up Time 5 - 6 - 7 - ns 

tRHD Registered Signal Hold Time 2 - 2 - 2 - ns 

tCOH Data Output Hold After Clock HIGH 3 - 3 - 3 - ns 

tCLl Clock HIGH to Output Low-Z 2 - 2 - 2 - ns 

tCHZ Clock HIGH to Output High-Z 2 9 2 12 2 15 ns 

tOE Output Enable to Output Valid - 10 - 12 - 15 ns 

tOll Output Enable to Output Low-Z 0 - 0 - 0 - ns 

tOHZ Output Disable to Output High-Z - 9 - 11 - 14 ns 

tcsu Clock Enable, Disable Set-up Time 5 - 6 - 7 - ns 

tCHD Clock Enable, Disable Hold Time 3 - 3 - 3 - ns 

Port-to-Port Delay 

tCWOD Write Port Clock HIGH to Read Data Delay - 35 - 45 - 55 ns 

2809 tbl11 

7.4 5 

II 



IDT7M1024 
4K x 36 BiCMOS SYNCHRONOUS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE, EITHER SIDE(1,2) 

CLOCK 

ADDRESS 

DATAoUT -----------+---------{ 

OE ____________________________________________ -J 

2809 drw06 

TIMING WAVEFORM OF READ CYCLE WITH PORT-TO-PORT DELAY 

CLOCKR 

ADDRR 

pATA INR 

CLOCKL 

ADDRL 

lewD" "1 ICQL~? . __________ _ 
DATA OUTL _____ ---JXXXXXXX:K VALID ~XX~ VALID 

'--------~--r- teOH 
NOTES: --J 
1. L_CE = R_CE = L, L_CLKEN = R_CLKEN = L 

2809 drw 07 

2. OE = L for the reading port. 
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IDT7M1024 
4K x 36 BiCMOS SYNCHRONOUS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF REAO-TO-WRITE CYCLE No.1, CE HIGH(1) 

tCLK tCLK 

CLOCK 

CLKEN -----------+----------------_r----------------~----------------------------

RNV 

ADDRESS 

DATAIN 

DATAoUT -----------+---------( 

NOTE: 
2809 drw 08 

1. OE LOW throughout. 

TIMING WAVEFORM OF REAO-TO-WRITE CYCLE NO.1, CE LOW(1,2) 

tCLK 

CLKEN ----------~-----------------+----------------_r----------------------------- fI 
CLOCK 

ADDRESS 

DATAIN 

DATAoUT 

2809 drw 09 

NOTES: 
1. During dead cycle, if CE is LOW, data will be written into array. 
2. OE LOW throughout. 
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IDTIM1024 
4K x 36 BiCMOS SYNCHRONOUS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PACKAGE DIMENSIONS 

TOP VIEW 

~1.327~ 
I~ 1.353 --I 

TD~D L = ~O , 
PIN A1 

\~~~ 
0000000000000 
0000000000000 
0000000000000 
0000000000000 
0000 0000 
000 0000 
000 0000 
0000 0000 
0000 0000 
0000000000000 
0000000000000 
0000000000000 
0000000000000 

BOTTOM VIEW 

ORDERING INFORMATION 
IDT XXXX A 999 A A 

Device 
Type 

Power Speed Package Process! 
Temperature 

Range 

SIDE VIEW 

--'-- 0.045 
~O.055 

, 0.015 
,0.021 

~ 0.100TYP 

T 

~~
0.195MAX 

0.125 
0.135 0.050 TYP 

Y:lank Commercial (O°C to +70°C) 

Military (-55°C to +125°C) 
Compliant to MIL-STD-883, Class B 

L----------I G Ceramic Pin Grid Array 

2809 drw 10 

L-------------t25 Speed in Nanoseconds 
20 Commercial Only } 

30 Military Only 

L-______________ --I S Standard Power 

1--__________________ -; 7M1024 4K x 36-Bit Synchronous Dual-Port RAM Module 
2809 drw 11 
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128K x 8 IDT7M1001 

64K x8 IDT7M1003 (;j CMOS DUAL-PORT 
Integrated Device Technology, Inc. STATIC RAM MODULE 

FEATURES 
• High-density 1 M/S12K CMOS Dual-Port Static RAM 

module 
• Fast access times: 

-Commercial 3S, 40ns 
-Military 40, SOns 

• Fully asynchronous read/write operation from either port 
• Full on-chip hardware support of semaphore signaling 

between ports 
• Surface mounted LCC (lead less chip carriers) compo-

nents on a 64-pin sidebraze DIP (Dual In-line Package) 
• Multiple Vcc and GND pins for maximum noise immunity 
• Single SV (±1 0%) power supply 
• Input/outputs directly TTL-compatible 

PIN CONFIGURATION(1) 

NOTE: 

Vee 
RiWL 
OEL 
GSL 

SEML 
AOL 
AlL 

GND 
A2L 
A3L 
A4L 
A5L 
A6L 
A7L 
ASL 
A9L 

A10L 
AllL 
A12L 
A13L 
A14L 
A15L 
A16L 

(fOOL 
1/01L 
1/02L 
1/03L 
1/04L 
1/05L 
1/06L 
1/07L 
GND 

DIP 
TOP VIEW 

GND 
RiWR 
OER 
GSR 
SEMR 
AOR 
A1R 
A2R 
A3R 
A4R 
A5R 
A6R 
A7R 
ABR 
A9R 
Al0R 
AllR 
A12R 
A13R 
A14R 
A15R 
A16R 
GND 
I/OOR 
1/01R 
1/02R 
1/03R 
1/04R 
1/05R 
1/06R 
1/07R 
Vee 

2804 drw 01 

1. Forthe IDT7M1 003 (64K x 8) version, Pins 23 and 43 must be connected 
to GND for proper operation of the module. 

The lOT logo is a registered trademark of Integrated Device Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 
©1995 Integrated Device Technology. Inc. 

7.5 

DESCRIPTION: 
The IDT7M1001/IDT7M1003 is a 128K x 8/64K x 8 high­

speed CMOS Dual-Port Static RAM module constructed on a 
multilayer ceramic substrate using eight IDT7006 (16K x 8) 
Dual-Port RAMs and two lOT FCT138 decoders or depopu­
lated using only four IDT7006s and two decoders. 

This module provides two independent ports with separate 
control, address, and I/O pins that permit independent and 
asynchronous access for reads or writes to any location in 
memory. System performance is enhanced by facilitating 
port-to-port communication via semaphore (SEM) "hand­
shake" signaling. The IDT7M1 001/1 003 module is designed 
to be used as stand-alone Dual-Port RAM where on-chip 
hardware port arbitration is not needed. It is the users re­
sponsibility to ensure data integrity when simultaneously 
accessing the same memory location from both ports. 

The IDT7M1 001/1 003 module is packaged on a multilayer 
co-fired ceramic 64-pin DIP (Dual In-line Package) with di­
mensions of only 3.2" x 0.62" x 0.38". Maximum access times 
as fast as 3Sns over the commercial temperature range are 
available. 

All inputs and outputs of the IDT7M1001/1003 are TTL­
compatible and operate from a single SV supply. Fully asyn­
chronous circuitry is used, requiring no clocks or refreshing for 
operation of the module. 

All lOT military module semiconductor components are 
manufacured in compliance with the latest revision of MIL-
STD-883, Class S, making them ideally suited to applications ~ 
demanding the highest level of performance and reliability. __ 

PIN NAMES 

Left Port Right Port Description 

A (O-16)L A (O-16)R Address Inputs 

1/0 (O-7)L 1/0 (O-7)R Data Inputs/Outputs 

RIWL RIWR ReadIWrite Enables 

GSL GSR Chip Select 

OEL OER Output Enable 

SEML SEMR Semaphore Control 

Vee Power 

GND Ground 

2804 tbl 01 
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IDT7M100111003 
12BKl64K x B CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

FUNCTIONAL BLOCK DIAGRAM 

7M1001 

L_AO-13 

L_OE 
L_RIW 

7M1003 

. 

J I I I 
7006 7006 7006 7006 r 

Cs, CS, ~ ~ Cs' C~ ~ ~ Cs' C~ ~ ~ Cs' Cs' F=> 
L-

I I 

I 74FCT138 I I 
I 

II 
I 

I 74FCT138 I 
I I 

'"--, 

~Cs' C,"~ ~Cs' C~~ ~Csc C~~ ~Cs' Cs"r 7006 7006 7006 7006 

I 1 1 

I I 74FCT138 

I 

I 
I 

I 74FCT138 r 
I I J I 1 J I 

-, 
CsL Cs"~ Cs' C~~ Csc ~~ csc C'"r 7006 7006 7006 7006 

I J 1 

7.5 

. 

R_RiW 
R_OE 
R_AO-13 
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R_RiW 
R_OE 
R_AO-13 
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IDT1M1001/1003 
128K164K x 8 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Commercial Military Unit 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect to 
GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

T81AS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 
2804 tbl 02 

1. Stresses greaterthan those listed under ABSOLUTE MAXIMUM 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. 

CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) 

~ymbol Parameter Test Conditions Max. 

CINl Input Capacitance VIN = OV 15 

(CSor SEM) 

CIN2 Input Capacitance VIN = OV 100 

(Data, Address, 
All Other Controls) 

COUT Output Capacitance VOUT= OV 100 

(Data) 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, T A = -55°C to + 125°C or O°C to + 70°e) 

Unit 

pF 

pF 

pF 

2804 tbl 03 

Ambient 
Grade Temperature GND 

Military -55°C to + 125°C OV 

Commercial O°C to +70°C OV 

RECOMMENDED DC O~ERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

Vee 

5.0V± 10% 

5.0V± 10% 

2804 tbl 04 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 
2804 tbl 05 

Commercial Military 

Symbol Parameter Test Conditions Min. Max.(l) MaxP) Min. Max.(l MaxP) Unit 

lee2 Dynamic Operating Vee = Max., CS ~ VIL, SEM ~ VIH - 940 660 - 1130 790 mA 
Current (Both Ports Active) Outputs Open, f = fMAX 

leel Standby Supply Vee = Max., L_CS or R_CS ~ VIH - 750 470 - 905 565 mA 
Current (One Port Active) Outputs Open, f = fMAX 

IS81 Standby Supply Vee = Max., L_CS and R_CS ~ VIH - 565 285 - 685 345 mA 
Current (TTL Levels) Outputs Open, f = fMAX 

L SEM and R SEM ~ Vee -0.2V 

IS82 Full Standby Supply L_CS and R_CS ~ Vee -0.2V - 125 65 - 245 125 mA 
Current (CMOS Levels) VIN > Vee 0.2V or < 0.2V 

L_SEM and R_SEM ~ Vee -O.2V 

NOTES: 
2804 tbl 06 

1. IDT1M1001 (128K x 8) version only. 
2. IDT7M1003 (64K x 8) version only. 
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IDT7M100111003 
128K/64K x 8 CMOS DUAL-PORT STATIC RAM MODULE 

DC ELECTRICAL CHARACTERISTICS 
(VCC=5.0V ± 10%, TA= -55°C to +125°C and O°C to +70°C) 

Symbol Parameter Test Conditions 

IILlI Input Leakage Vee = Max. 
(Address, Data & Other Controls) VIN = GND to Vee 

IILlI Input Leakage 
(CS and SEM) 

IILOI Output Leakage 
(Data) 

VOL Output Low Voltage 

VOH Output High Voltage 

AC TEST CONDITIONS 

Input Pulse Levels 
Input Rise/Fall Times 
Input Timing Reference Levels 
Output Reference Levels 
Output Load 

Vee = Max. 
VIN = GND to Vee 

Vee = Max. 
CS ~ VIH. VOUT = GND to Vee 

Vee = Min. 

Vee = Min. 

GND to 3.0V 
5ns 
1.5V 
1.5V 

IOL= 4mA 

IOH =-4mA 

See Figures 1 and 2 

2804 tbl 08 

+5 V 

~ 480n 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

IDT7M1001 IDT7M1003 
Min. Max. Min. Max. Unit 

- 80 - 40 JlA 

- 10 - 10 JlA 

- 80 - 40 JlA 

- 0.4 - 0.4 V 

2.4 - 2.4 - V 

2804 tbl 07 

+5 V 

480n 

DATAoUT --2-5-5n-~'T"'I---i-i 30 pF* 

DATAoUT---------,--------~ 

1 
255n 

2804 drw 04 2804 drw 05 

Figure 1. Output Load Figure 2. Output Load 
(for tCLz, tCHz, tOLZ. to HZ, tWHZ, tow) 

'Including scope and jig. 

7.5 4 



IDT7M1 00111 003 
128K164K x 8 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Vcc = 5.0V ± 10%, TA = -55DC to +125DC and oDe to +70DC) 

-35 -40 -50 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 35 - 40 - 50 - ns 

tAA Address Access Time - 35 - 40 - 50 ns 

tACS(2) Chip Select Access Time - 35 - 40 - 50 ns 

tOE Output Enable Access Time - 20 - 25 - 30 ns 

tOH Output Hold From Address Change 3 - 3 - 3 - ns 

tCLZ(1) Chip Select to Output in Low-Z 3 - 3 - 3 - ns 

tCHZ(1) Chip Deselect to Output in High-Z - 20 - 20 - 25 ns 

tOLZ(1) Output Enable to Output in Low-Z 3 - 3 - 3 - ns 

tOHZ(1) Output Disable to Output in High-Z - 20 - 20 - 25 ns 

tPU(1) Chip Select to Power-Up Time 0 - 0 - 0 - ns 

tPO(1) Chip Disable to Power-Down Time - 50 - 50 - 50 ns 

tsop SEM Flag Update Pulse (OE or SEM) 15 - 15 - 15 - ns 

Write Cycle 

twc Write Cycle Time 35 - 40 - 50 - ns 

tcW(2) Chip Select to End-of-Write 30 - 35 - 40 - ns 

tAW Address Valid to End-of-Write 30 - 35 - 40 - ns 

tAS1(3) Address Set-up to Write Pulse Time 5 - 5 - 5 - ns 

tAS2 Address Set-up to CS Time 0 - 0 - 0 - ns 

twp Write Pulse Width 30 - 35 - 40 - ns 

tWR(4) Write Recovery Time 0 - 0 - 0 - ns 

tow Data Valid to End-of-Write 25 - 30 - 35 - ns 

tOH(4) Data Hold Time 0 - 0 - 0 - ns II 
tOHZ(1) Output Disable to Output in High-Z - 20 - 20 - 25 ns 

tWHZ(1) Write Enable to Output in High-Z - 20 - 20 - 25 ns I 

toW(1.4) Output Active from End·of-Write 0 - 0 - 0 - ns 

tSWRO SEM Flag Write to Read Time 15 - 15 - 15 - ns 

tsps SEM Flag Contention Window 15 - 15 - 15 - ns 

Port-to-Port Delay Timing 

twOO(5) Write Pulse to Data Delay - 60 - 65 - 70 ns 

tooo(5) Write Data Valid to Read Data Valid - 45 - 50 - 55 ns 

NOTES: 2804 tbl 09 

1. This parameter is guaranteed by design but not tested. 
2. To access RAM CS:O; VIL and SEM ~ VIH. To access semaphore, CS ~ VIH and SEM :0; VIL. 
3. tAS1= 0 if R/W is asserted LOW simultaneously with or after the CS LOW transition. 
4. For CS controlled write cycles, tWR= 5ns, tOH= 5ns, tow= 5ns. 
5. Port-to-Port delay through the RAM cells from the writing port to the reading port. 

7.5 5 



IDT7M1001/1003 
128K164K x 8 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO.1 (EITHER SIDE)(1,2,4) 

I~--------------------- IRC--------------------~ 

ADDRESS 

1M -IOH 

DATA OUT DATA VALID 

2804 drw 06 

TIMING WAVEFORM OF READ CYCLE NO.2 (EITHER SIDE)(1,3,S) 

. tACS . 
7 ~ 

~ 
K 7 

~ 

tCHZ(6) 
tOE __ 

~ 
"- / 

~ 

~tOLZ(6)_ 
~ tOHZ(6)_ 

DATA OUT 
7~""/ / 7f-

DATA VALID '\: 

tCLZ (6) ~<-" ~i<- C-. 
14- tPU(6) I. tPO(6) I 

I 

Icc 

____ } 50% 50%~_ CURRENT 
ISB 

NOTES: 2804 drw 07 

1. RlW is HIGH for Read Cycles 
2.' Device is continuously enabled. CS = LOW. This waveform cannot be used for semaphore reads. 
3. Addresses valid prior to or coincident wilh CS transition LOW. 
4. OE= LOW. 
5. To access RAM, CS = LOW, SEM = H. To access semaphore, CS = HIGH and SEM = LOW. 
6. This parameter is guaranteed by design but not tested. 
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IDT7M1001/1003 
128K164K x 8 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (RIWCONTROLLED TIMING)(1,3,S,8) 

twc ~ 

ADDRESS ~ ( " K --.-/ / 
FIOHZ(9)-

tAW 

~ , /V 

_tAS(6) tWp(2) tWR(7) I-Rm ", // 

I- t WHZ(9) --
_tOW(9)_ 

DATA OUT 

DATA IN 

(4) "' / (4) )-/ " ... 
~I .. tDW tDH -----Kk= DATA VALID 

NOTES: 2804 drw 08 

1. R/W is HIGH for Read Cycles _ __ 
2. Device is continuously enabled. CS = LO~ US or LS = LOW. This waveform cannot be used for semaphore reads. 
3. Addresses valid prior to or coincident with CS transition low. 
4. OE= LOW. 
5. To access RAM, CS = LOW, US or LS = LOW, SEM = H. To access semaphore, CS = HIGH and SEM = LOW. 
6. Timing depends on which enable signal is asserted last. 
7. Timing depends on whic!:!..enable signal is de-asserted first. 
8. If OE is LOW during a RIW controlled write cyf.!§., the write pulse width..must be larger of twp or (twz + tow) to allow the I/O drivers to turn off and data to 

be placed on the bus for the required tOW. If OE is HIGH during a RIW controlled write cycle, this requirement does not apply and the write pulse width 
be as short as the specified twP. 

9. This parameter is guaranteed by design but not tested. 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1,3,S,8) 

twc ~ 

ADDRESS ~ K )( 
.. tAW .. 

...... 
r--tAS(6) ~ , // 

UB or LB .. twp(2) tWR(7) -
RtW 

,,~ /" 

DATA IN 
_ ______________________________________ ~~-t-D-w----.--I .. -----t-DH_~~----------------

~ DATA VALID Jl-
NOTES: 2804 drw 09 

1. R/V\! must be HIGH during all address transitions._ _ _ _ 
2. A write occurs during the overlap (t~ of a '=9W us or LS a.!!..d a LOW CS and a LOW RIW for memory array writing cycle. 
3. tWR is measured from the earlier of CS or RIW (or SEM or RIW) going HIGH to the end of write cycle. 
4. Durin9.Jt1is J:leriod, the I/O pins are in the output state and input signals mu~ not be applied. 
5. If the CS or SEM LOW transition occurs simultaneously with or after the RIW LOW transition, the outputs remain in the high-impedance state. 
6. Timing depends on which enable signal is asserted last. 
7. Timing depends on whic.b..enable signal is de-asserted first. 
8. If OE is LOW during a RIW controlled write cyc~the write pulse width ~st be the larger of twp or (twz + tow) to allow the I/O drivers to turn off and data 

to be placed on the bus for the required tow. If OE is HIGH during an RIW controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twP. 

9. This parameter is guaranteed by design but not tested. 
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IDT7M1 001/1 003 
128K/64K x 8 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF SEMAPHORE READ AFTER WRITE TIMING (EITHER SIDE)(1) 
tOH 

~--- t AA ---+I 

Ao - A2 VALID ADDRESS VALID ADDRESS 

tAW tWR 

DATA 0 

Rm 

2804 drw 10 

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

TIMING WAVEFORM OF SEMAPHORE CONTENTION(1,3,4) 

AOA -A2A MATCH ><=~ ____________ _ 

SIDE(2) "A" RIWA 

SEMA tsps 

Aos -A2S 

SIDE(2) "8" 
RlWs ------------' 

SEMs 
2804 drw 11 

NOTES: 
1. DOR = DOL = LOW, L_CS = R_CS = HIGH. Semaphore Flag is released form both sides (reads as ones from both sides) at cycle start. 
2. "A" may be either left or right port. "8" is the opposite port from "A". 
3. This parameter is measured from RfWA or SEMA going HIGH to R/WB or SEMB going HIGH. 
4. If tsps is violated, the semaphore will fall positively to one side or the other, but there is no guarantee which side will obtain the flag. 
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IDT7M1 001/1 003 
128K164K x 8 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE WITH PORT-TO-PORT DELAy(1) 

twc 

) / MATCH )( , ADDR R 

RIW R 
.. twp 

~K // 

tDH .. tDW 

~ )K VALID DATAIN R 

ADDRL MATCH 

tWDD 

DATA OUT L 

tDDD 
NOTE: 
1. L_CS= R_C S= LOW. WRITE CYCLE LEFT PORT 

TRUTH TABLES 

TABLE I: NON-CONTENTION READIWRITE CONTROL(1) 

Inputs(1) Outputs 

cs RIW OE SEM 1/00-1/07 Mode 

H X X H High-Z Deselected: Power Down 

L L X H DATAIN Write to Both Bytes 

L H L H DATAoUT Read Both Bytes 

X X H X High-Z Outputs Disabled 

NOTE: 
1. AOL-A12;o!AoR-A12R 

TABLE II: SEMAPHORE READIWRITE CONTROL(1) 

Inputs Outputs 

cs RIW OE SEM 1/00-1/07 Mode 

H H L L DATAoUT Read Data in Semaphore Flag 

X S X L DATAIN Write DINO into Semaphore Flag 

L X X L - Not Allowed 

NOTE: 
1. AOL- A12;O! AOR -A12R 

SEMAPHORE OPERATION 

)~ 
READC YCLE 

PORT RIGHT 

2804 drw 12 

2804 tbll0 

2804 tblll 

For more details regarding semaphores & semaphore operations, please consult the IDT7006 datasheet. 
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IDT7M1 001/1 003 
128K164K x 8 CMOS DUAL·PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PACKAGE DIMENSIONS 
7M1001 I 3.190 I III 3.210 ~ 

g~~~ID:DD:DDI 
'PIN~ TOP VIEW 

0.330 0.380 

0.010 
MAX. MAX. 

0.050 • * 
=f~fm.~, 

0.035 0.015 0.100 0.125 
0.060 0.022 TYP. 0.175 

SIDE VIEW 

IOOJgD~DI 
BonOMVIEW 

7M1003 

I 3.190 I III ~ ~ 

g~~~ID:DD:DDI 
PIN1 Jf TOP VIEW 

0.310 0.380 
MAX. MAX. 

0.010 t '\ 
0.070 ~ t 

~s:Rwnml~f:Ai'TIffNm;~imffl1~fmm~!! ~~fITITf:mf.,.. ~! ~----;'-----l 
0.035 0.015 0.100 0.125 
0.060 0.022 TYP. 0.175 

SIDE VIEW 

BonOMVIEW 

7.5 

~
0'615 
0.635 , 

0.007 
0.013 

SIDE VIEW 

~.0'615 
0.635 , 

0.007 
0.013 

SIDE VIEW 

2804 dlW 13 

2804 dlW 14 
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IDT7M100111003 
128K164K x 8 CMOS DUAL-PORT STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT XXXX 
Device 
type 

A 
Power 

999 
Speed 

A A 
Package Process/ 

Temperature 
range 

11....-____ 1 BBLANK Commercial (O°C to +70°C) 
Military (-55°C to +125°C) 
Semiconductor components compliant to 
MIL-STD-883, Class B 

L...-_________ C Sidebraze DIP (Dual In-line Package) 

J 35 
~--------------~140 

50 

(Commercial Only) 

} Nanoseconds 
(Military Only) 

~------------------------~I S I 
Standard Power 

I 7M1001 128K x 8 Dual-Port Static RAM Module 
L...-----------------------il 7M1003 64K x 8 Dual-Port Static RAM Module 

2804 drw 15 
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G 64K x 9/128K x 9 PRELIMINARY 

CMOS PARALLEL IN-OUT IDT7M208 

FIFO MODULE IDT7M209 

Integrated Device Technology, Inc. 

FEATURES: 
• First-In/First-Out memory module 
• 64K x 9 (IDT7M208) or 128K x 9 (IDT7M209) 
• High speed: 20ns (max.) access time 
• Asynchronous and simultaneous read and write 
• Fully expandable: depth and/or width 
• MASTER/SLAVE multiprocessing applications 
• Bidirectional and rate buffer applications 
• Empty and Full warning-flags 
• Single 5V (±1 0%) power supply 

DESCRIPTION: 
IDT7M208 and IDT7M209 are FIFO memory modules 

constructed on a multi-layered ceramic substrate using four 
I DT7206 (16K x 9)or I DT7207 (32K x 9) FI FOs in leadless chip 
carriers. Extremely high speeds are achieved in this fashion 
due to the use of IDT7206/7s fabricated in IDT's high perfor­
mance CMOS technology. These devices utilize an algorithm 
that loads and empties data on a first-in/first-out basis. The 

FUNCTIONAL BLOCK DIAGRAM 

OcrOa 
OcrOa 

W 
XO 

R 

RS 

Xi-

r 
[ 

1 
T 

I I 

xc l- I 

I 

I 

device uses Full and Empty flags as warnings for data over­
flow and underflow conditions and expansion logic to allow for 
unlimited expansion capability in both word size and depth. 

The reads and writes are internally sequential through the 
use of ring pointers, with no address information required to 
load and unload data. Data is toggled in and out of the device 
through the use of the WRITE ('N) and READ (R) pins. The 
devices have a read/write cycle time of 20ns (min.) for com­
mercial and 30ns (min.) for military temperature ranges. 

The devices utilize a 9-bit wide data array to allow for 
control and parity bits at the user's option. This feature is 
especially useful in data communications applications where 
it is necessary to use a parity bit for transmission/reception 
error checking. 

IDT's Military FIFO modules have semiconductor 
components manufactued in compliance with the latest revision 
of MIL-STD-883, Class B, making them ideally suited to 
applications demanding the highest level of performance and 
reliability. 

PIN CONFIGURATION 

W Vee 

Oa 04 

xcU 03 Os 
02 Oe 

IDT720en IDT720en 
01 07 

xo 
IDT720en 

'-Xi 

:~ IT 
L F 

Vc 

FF c O~J 
-f-cl 

-f-cO 

Xi 
FF 

OUAL 4-INPUT OR GATE 

FL 
EF 

xo 

IDT720en 

'-Xi 

:~ FF 

The IDT logo Is a registered trademark of Integrated Device Technology. Inc. 

Xi FL 
FF EF 

3162 drw01 

MILITARY AND COMMERCIAL T,EMPERATURE RANGES 
©1995 Integrated Device Technology, Inc. 

7.6 

00 FL 
Xi RS 

FF EF 
00 XO 

01 07 

02 Oe 
03 Os 
Oa 04 

GNO R 

DIP 3162 drw 02 

TOP VIEW 

MARCH 1995 
DSC·712311 



IDT7M20B (64K x 9), IDT7M209 (12BK X 9) 
CMOS PARALLEL IN-OUT FIFO MODULE 

PIN NAMES 
W= FL= XI = EF= 
WRITE FIRST LOAD EXPANSION IN EMPTY FLAG 

R= D= XO= Vee = 
READ DATAIN EXPANSION OUT 5V 

RS= Q= FF= GND= 

RESET DATAoUT FULL FLAG GROUND 
3162 tbl 01 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Mil. Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

lOUT DC Output 50 50 mA 
Current 

NOTE: 3162 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 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 ofthis specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5 OV+10% TA = ooe to +70oe' and -55°e to +125°C) - , 

Symbol Parameter 

IU(l) Input Leakage Current (Any Input) 

IOL(2) Output Leakage Current 

VOH Output Logic "1" Voltage lOUT = -2mA 

VOL Output Logic "0" Voltage lOUT = SmA 

ICC1(3) Vcc Power Supply Current 

ICC2(3) Standby Current (R = W = RS = FURT = VI H) 

ICC3(3) Power Down Current (All Input = VCC - 0.2V) 

NOTES: 
1. Measurements with 0.4 :s; VIN :s; Vec. 
2. R ~ VIH, 0.4 :s; VOUT :s; Vee. 
3. lee measurements are made with outputs open. 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

GND to 3.0V 

5ns 

1.5V 

1.5V 

Input Timing Reference Levels 

Output Reference Levels 

Output Load See Figure 1 and 2 

3162 tbl 06 

7.6 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

CAPACITANCE (TA = +25°e, f = 1.0 MHz) 

Symbol Parameter(l) Condition 

CIN Input Capacitance VIN = OV 

COUT Output Capacitance VOUT= OV 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

VCCM Military Supply 
Voltage 

Vcc Commercial 
Supply Voltage 

GND Supply Voltage 

VIH(l) Input High Voltage 
Commercial 

VIH(l) Input High Voltage 
Military 

VIL(2) Input Low Voltage 
Commercial and 
Military 

NOTES: 
1. VIH = 2.6V forXi' input (commercial) 

VIH = 2.BV forXi' input (military) 

4.5 

4.5 

0 

2.0 

2.2 

-

Typ. 

5.0 

5.0 

0 

-

-

-

2. 1.5V undershoots are allowed for 10ns once per cycle. 

Max. 

50 

50 

Max. 

5.5 

5.5 

0 

-

-

O.S 

Commercial Military 
Min. Max. Min. Max. 

-5 5 -40 40 

-40 40 -40 40 

2.4 - 2.4 -
- 0.4 - 0.4 

- 560 - 720 

- 60 - SO 

- 32 - 4S 

Unit 

pF 

pF 

3162 tbl 03 

Unit 

V 

V 

V 

V 

V 

V 

3162 tbl 04 

Unit 

~ 

~ 
V 

V 

mA 

mA 

mA 

3162 tbl 05 

2 

I 

fI 
I 



IDT7M20B (64K x 9), IDT7M209 (128K X 9) 
CMOS PARALLEL IN-OUT FIFO MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

+5V +5V 

480Q 

DATAoUT 

255Q 

3162 drw 03 

Figure 1. Output Load 
* Includes scope and jig capacitances. 

DATAoUT 

255Q 

Figure 2. Output Load 
(for tRLZ, tWLZ, and tRHZ) 

* Includes scope and jig capacitances. 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V±10%, TA = oDe to +70De and -55De to +125DC) 

-20 -25 -30 
(Com'l Only) (Com'l Only) (Mil Only) 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

fs Shift Frequency - 33.3 - 28.6 - 25 

tRC Read Cycle Time 30 - 35 - 40 -
tA Access Time - 20 - 25 - 30 

tRR Read Recovery Time 10 - 10 - 10 -
tRPW(1) Read Pulse Width 20 - 25 - 30 -
tRLZ(2) Read Pulse Low to Data Bus at Low Z 5 - 5 - 5 -
tWLZ(2) Write Pulse High to Data Bus at Low Z 5 - 5 - 5 -
tov Data Valid from Read Pulse High 5 - 5 - 5 -
tRHZ(2) Read Pulse High to Data Bus at High Z - 16 - 20 - 20 

twc Write Cycle Time 30 - 35 - 40 -
twPW(1) Write Pulse Width 20 - 25 - 30 -

tWR Write Recovery Time 10 - 10 - 10 -
tos Data Set-up Time 15 - 18 - 18 -
tOH Data Hold Time 0 - 0 - 0 -
tRSC Reset Cycle Time 30 - 35 - 40 -
tRS(1) Reset Pulse Width 20 - 25 - 30 -
tRSR Reset Recovery Time 10 - 10 - 10 -
tEFL Reset to Emtpy Flag Low - 30 - 35 - 40 

tREF Read Low to Emtpy Flag Low - 23 - 25 - 30 

tRFF Read High to Full Flag High - 23 - 25 - 30 

tWEF Write High to Empty Flag High - 23 - 25 - 30 

tWFF Write Low to Full Flag Low - 23 - 25 - 30 

NOTES: 
1. Pulse widths less than minimum value are not allowed. 
2. Values guaranteed by design, not currently tested. 

7.6 

30pF* 

3162 drw 04 

-35 
(Mil Only) 

Min. Max. 

- 22.5 

45 -
- 35 

10 -
35 -

5 -
10 -

5 -

- 20 

45 -

35 -

10 -

20 -
0 -

45 -
35 -
10 -

- 45 

- 35 

- 35 

- 35 

- 35 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

3162 tbl 06 
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IDT7M208 (64K x 9), IDT7M209 (128K X 9) 
CMOS PARALLEL IN·OUT FIFO MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF RESET CYCLE(1,2) 

~r 
\. 

tRS ------4~~ 

-.1{. 
I 

~~ 
~'"---------' 

EF ________ ~ ____ t_EF_L ___ ~------------t-RS-R--~--------------
NOTES: 3162 drw 05 

1. tRse = tRS + tRSR 
2. Wand R = VIH during RESET. 

TIMING WAVEFORM OF ASYNCHRONOUS WRITE AND READ OPERATION 

Oo-Os 

_ F tNpw ----~-
W~ ______ _ ____ -oJ/ 

Do-Ds ---------{ .... _______ ......... ----c( DATAIN VALID )>--------
3162 drw 06 

TIMING WAVEFORM FOR THE FULL FLAG FROM LAST WRITE TO FIRST READ 
LAST WRITE FIRST READ 

tRFF 

ADDITIONAL 
READS 

FIRST 
WRITE 

TIMING WAVEFORM FOR THE EMPTY FLAG FROM LAST READ TO FIRST WRITE 
LAST READ 

W 

DATAoUT --+----{ 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

FIRST WRITE 

7.6 

ADDITIONAL 
WRITES 

FIRST 
READ 

3162 drw 07 

3162 drwOB 
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IDT7M208 (64K x 9), IDT7M209 (128K X 9) 
CMOS PARALLEL IN-OUT FIFO MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM FOR THE EMPTY FLAG CYCLE 

EF 

NOTE: 
1. tRPE must be ;:: tRPW (min). Refer to Technical Note TN-DB for details on this boundary condition. 

TIMING WAVEFORM FOR THE FULL FLAG CYCLE 

FF 

3162 drw 10 

NOTE: 
1. tWPF must be ;:: twpw (min). Refer to Technical Note TN-OB for details on this boundary condition. 

TIMING WAVEFORM OF READ DATA FLOW-THROUGH MODE 

DATA IN 
\V' 

3V 

W 

tRPE 

R OV 

EF OV 

tWL 

DATAoUT VALID 

3162 drw 11 
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IDT7M208 (64K x 9), IDT7M209 (128K X 9) 
CMOS PARALLEL IN-OUT FIFO MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE DATA FLOW-THROUGH MODE 
3V 

R 

W OV 

tRFF 
FF OV 

tDH 

DATAIN 

DATAoUT -@< DATAoUT VALID )@~--------------
3162 drw 12 

DEPTHIWIDTH EXPANSION & DATA FLOW-THROUGH For more details on data flow-through modes (read data fall 
MODES: through and write data fall-through), please refertothe 10T7206 

For more details on expanding FIFO modules in depth and! or IOT7207 data sheets. 
or width, please refer to the I 0T7206 or I 0T7207 data sheets. 

PACKAGE DIMENSIONS 

Pin1/ 

1.380 rool·t-------- ""fA25" 

TOP VIEW 

-

-

0210 0.220 

[ O:260~*===0='3=1 O==-..-...!L-L 

j I I -I I -II .Q,Q1Q. 'I 'I Ij 0.050 
0.035 
0.060 

0.100 
TYP. 

0.015 
0.022 

7.6 

0.125 
0.175 

-t 
g:~~g II 

t-l 
0.007 
0Jfi3 

SIDE VIEW 

3162 drw 13 
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IDT7M208 (64K x 9), IDT7M209 (128K X 9) 
CMOS PARALLEL IN-OUT FIFO MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 
lOT XXXX A 999 A A 

Device Type Power Speed Package Process/ 
Temperature 

Range 

Y:lank 
'--------1 C 

20 
25 

Commercial (O°C to+ 70°C) 

Military (-55°C to+ 125°C) 

Sidebraze DIP 

L...------------I 30 
35 

(Commercial Only) } 
(Commercial Only) 
(Military Only) Speed in Nanoseconds 
(Military Only) 

L...-------------~S Standard Power 

1....-_______________ --1 7M208 64K x 9 FIFO Module 
7M209 128K x 9 FIFO Module 3162 drw 14 
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1M x 32 IDT7MP4120 

~ CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES 
• High-density 4MB Static RAM module 
• Low profile 72-pin ZIP (Zig-zag In-line vertical Package) 

or 72-pin SIMM (Single In-line Memory Module) 
• Fast access time: 20ns (max.) 
• Surface mounted plastic components on an epoxy 

laminate (FR-4) substrate 
• Single 5V (±1 0%) power supply 
• Multiple GND pins and decoupling capacitors for maxi­

mum noise immunity 
• Inputs/outputs directly TTL-compatible 

PIN CONFIGURATION(1) 

NOTE: 

NC 
PD:3 
POO 
1/00 
1/01 
1/02 
1/03 
Vee 

A7 
A8 
A9 

1/04 
1/05 
1/06 
1/07 
WE 
A14 
CS1 

CS3 
A16 

GND 
1/016 
1/017 
1/018 
1/019 

A10 
A11 
A12 
A13 

1/020 
1/021 
1/022 
1/023 
GND 

A19 
NC 

2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 

38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 

ZIP, SIMM 
TOP VIEW 

1 NC 
3 PD2 
5 GND 
7 PD1 
9 1/08 

11 1/09 
13 1/010 
15 1/011 
17 Ao 
19 A1 
21 A2 
23 1/012 
25 1/013 
27 1/014 
29 1/015 
31 GND 
33 A15 
35 CS2 

37 CS4 
39 A17 
41 OE 
43 1/024 
45 1/025 
47 1/026 
49 1/027 
51 A3 
53 A4 
55 A5 
57 Vee 
59 A6 
61 1/028 
63 1/029 
65 1/030 
67 1/031 
69 A18 
71 NC 

PDo-GND 
PD1-NC 
PD2-GND 
PD3-NC 

3019 drw 01 

1. Pins 3, 4, 6 and 7 (PDo, PD1, PD2 and PD3 respectively) are read by the 
userto determine the density ofthe module. If PDo reads GND, PD1 reads 
NC, PD2 reads GND and PD3 reads NC, then the module has a 1 M depth. 

The lOT logo is a registered trademark of Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE 
Cl.11995 Integrated Device Technology. Inc. 

7.7 

DESCRIPTION 
The IDT7MP4120 is a 1 M x 32 Static RAM module con­

structed on an epoxy laminate (FR-4) substrate using 81M x 
4 Static RAMs in plastic packages. Availability of four chip 
select lines (one for each group of two RAMs) provides byte 
access. The I DT7M P4120 is available with access time as fast 
as 20ns with minimal power consumption. 

The IDT7MP4120 is packaged in a 72-pin FR-4 ZIP (Zig­
zag In-line vertical Package)or a 72-pin SIMM (Single In-line 
Memory Module). The ZIP configuration allows 72 pins to be 
placed on a package 4.05" long and 0.365" wide. At only 0.60" 
high, this low-profile package is ideal for systems with mini­
mum board spacing while the SIMM configuration allows use 
of edge mounted sockets to secure the module. 

All inputs and outputs of the IDT7MP4120 are TTL-com­
patible and operate from a single 5V supply. Full asynchro­
nous circuitry requires no clocks or refresh for operation and 
provides equal access and cycle times for ease of use. 

Four identification pins (PDo, PD1, PD2 and PD3) are pro­
vided for applications in which different density versions of the 
module are used. In this way, the target system can read the 
respective levels of PDo, PD1, PD2 and PD3 to determine a 1 M 
depth. 

FUNCTIONAL BLOCK DIAGRAM 

CS1 CS2 CS3 CS4 

Ao -A19 
20 ' , , + 3 PDo - PD3 II 

1/00-7 1108-15 11016-23 11024-31 
3019 drw 02 

PIN NAMES 
1/00-1/031 Data InputslOutputs 

Ao-A19 Addresses 

CS1-CS4 Chip Selects 

WE Write Enable 

OE Output Enable 

PDo-PD3 Depth Identification 

Vec Power 

GND Ground 

NC No Connect 

3019 tbl 01 

MARCH 1995 
DSC-7104l4 



IDT7MP4120 
1M x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

CAPACITANCE (TA = +25°e, F = 1.0MHz) TRUTH TABLE 
Symbol Parameter(l) Conditions Max. Unit Mode CS OE WE Output Power 

ClIO Data 1/0 Capacitance V(IN) = OV 15 pF Standby H X X High-Z Standby 

CINl Input Capacitance V(lN) = OV 60 pF Read L L H DATAoUT Active 
(Address) Write L X L DATAIN Active 

CIN2 Input Capacitance V(IN) = OV 75 pF 
(WE,OE) 

Read L H H High-Z Active 
3019 tbt 05 

CIN3 Input Capacitance (CS) V(IN) = OV 20 pF 

NOTE: 3019 tbl 02 ABSOLUTE MAXIMUM RATINGS(1) 
1. This parameter is guaranteed by design but not tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

6.0 V 

O.S V 

NOTE: 3019 tbl03 

1. VIL (min) = -1.5V for pulse width less than 1 Ons .. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°C to +70°C OV 5.0V ± 10% 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ±10%, TA = ooe to +70°C) 

3019 tbl 04 

Symbol Rating Value Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature o to +70 °C 

T81AS Temperature Under Bias -10 to +S5 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTE: 3019 tbl06 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
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. 

Symbol Parameter Test Conditions Min. Max. Unit 

lIul Input Leakage Vee = Max.; VIN = GND to Vee - SO JlA 
(Address and Control) 

lIul Input Leakage (Data) Vee = Max.; VIN = GND to Vee - 10 JlA 

IILOI Output Leakage Vee = Max.; CS = VIH, VOUT = GND to Vee - 10 JlA 

VOL Output LOW Vee = Min., IOL = SmA - 0:4 V 

VOH Output HIGH Vee = Min., IOH = -4mA 2.4 - V 
3019 tbl07 

7MP4120 
Symbol Parameter Test Conditions Max. Unit 

lee Dynamic Operating f = fMAX; CS = VIL 12S0 mA 
Current· Vee = Max.; Output Open 

IS8 Standby Supply CS:2! VIH, Vee = Max. 4S0 mA 
Current Outputs Open, f = fMAX 

IS81 Full Standby CS:2! Vee - 0.2V; f = 0 120 mA 
Supply Current VIN> Vee - O.2V or < 0.2V 

3019 tbl 08 
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IDT7MP4120 
1M x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 
2769 tbl 09 

+5V +5 V 

4800 4800 

DATAoUT DATAoUT 

2550 

i 
30 pF* 2550 _ 5pF* 

3019 drw 03 
3019 drw04 

'Includes scope and jig. 

Figure 1. Output Load Figure 2. Output Load 
(for tOl2,tOHZ, tCHZ, tCl2, tWHZ, tow) 

II 
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IDT7MP4120 
1M x32 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ±10%, TA = O°C to +70°C) 

Symbol Parameter 

Read Cycle 

tRC Read Cycle Time 

tAA Address Access Time 

tACS Chip Select Access Time 

tCLZ(1) Chip Select to Output in Low-Z 

tOE Output Enable to Output Valid 

tOLZ(1) Output Enable to Output in Low-Z 

tCHZ(1) Chip Deselect to Output in High-Z 

tOHZ(1) Output Disable to Output in High-Z 

tOH Output Hold from Address Change 

tPU(1) Chip Select to Power-Up Time 

tPO(1) Chip Deselect to Power-Down Time 

Write Cycle 

twc Write Cycle Time 

tcw Chip Select to End-of-Write 

tAW Address Valid to End-of-Write 

tAS Address Set-up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

tWHZ(1) Write Enable to Output in High-Z 

tow Data to Write Time Overlap 

tOH Data Hold from Write Time 

toW(1) Output Active from End-of-Write 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

7.7 

COMMERCIAL TEMPERATURE RANGE 

7MP4120SxxZ/M 

-20 -25 

Min. Max. Min. Max. Unit 

20 - 25 - ns 

- 20 - 25 ns 

- 20 - 25 ns 

3 - 3 - ns 

- 12 - 15 ns 

0 - 0 - ns 

- 10 - 12 ns 

- 10 - 12 ns 

3 - 3 - ns 

0 - 0 - ns 

- 20 - 25 ns 

20 - 25 - ns 

17 - 20 - ns 

17 - 20 - ns 

0 - 0 - ns 

15 - 20 - ns 

3 - 3 - ns 

- 10 - 15 ns 

12 - 15 - ns 

0 - 0 - ns 

0 - 0 - ns 

3019tbll0 
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IDT7MP4120 
1M x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS 

DATA OUT 

tRC ------------I~ 

tACS --------+---~ 

tCLZ (5) ----------l~ 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

3019 drw 05 

ADDRESS ~~~~~~~~~~~~~-tO-H-_-_-_-_-_--tA~A~~~t~R~C----------------.-I----~~-t-O-H-----------
DATAoUT PREVIOUS DATA VALID DATA VALID 

3019 drw 06 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

CS -------1- telz (5) ~Aes 1 t teHz (5) =j 
DATAOUT----------------------j--~<::><::><:~------------------------------------~ 

3019 drw 07 

NOTES: 
1. WE is HIGH for Read Cycle. 
2. Device is continuously selected. CS = VIL. 
3. Address valid prior to or coincident with CS transition LOW. 
4. OE=VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 

7.7 5 
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IDT7MP4120 
1M x32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED) (1,2,3,7) 

twe 

~ K ) K ----./ 
ADDRESS 

/ 
/ 

tAW 

~ 
r'\. / 

/ 

~tAS twp (7) tWR_ 

"" / 
/ 

~ tWHZ(6)_ tOHZ(6) 

to HZ (6) I-- tOW(6)_ 

DATA OUT (4) " / (4) ) '-/ i'.. 
_tDW tDH 

/ DATA VALID " "- / 
DATA IN 

3019 drwOB 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED) (1,2,3,5) 

twe 

-
ADDRESS ) K ) K 

tAW 

~ / 
E 

14-- tAS tew tWR 

tDW "I" tDH 

DATAVALID DATAIN -------------------([ 

3019 drw 09 

NOTES: 
1. WE or CS must be HIGH during all address transitions. 
2. A write occurs during the overlap (twp) of a LOW CS and a LOW WE. 
3. tWR is measured from the earlier of CS or WE going HIGH to the end of write cycle. 
4. During this period, 110 pins are in the output state, and input signals must not be applied. 
5. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by deSign, but not tested. 
7. If OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (tWHZ + tDW) to allow the 110 drivers to turn off and data 

to be placed on the bus for the required tDW. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twP. 

7.7 6 



IDT7MP4120 
1M x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 

ZIP VERSION 
FRONT VIEW 

PIN 1 0.100 TYP 0.250 TYP 

0.050 TYP REAR VIEW 

0.015 
0.025 

0.125 
0.175 

PIN 1 

SIMM VERSION 

0.640 
0.660 

~ _____________ 4.260 ______________________ ~ 

~ ____ 3.980 ___ : 

3.988 

4.240 ~ 

FRONT VIEW 

I O~L".n •• ".,! ,~!" '"'' "'" ~,I,,, "III"" "I.~,1,,, 'n"""~ 
BACK VIEW 

PIN 1 

7.7 

SIDE VIEW 

0.365 MAX 

~~ 

-t 
0.100 TYP 

3019 drw 10 

0.350 
MAX. 

SIDE VIEW 

3019 drw 11 
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IDT7MP4120 
1M x 32 CMOS STATIC RAM MODULE 

ORDERING INFORMATION 
lOT XXXXX X X 

Device Power Speed 
Type 

X 

Package 

X 

Process/ 
Temperature 

Range 

I '------I Blank 

Z 
M 

COMMERCIAL TEMPERATURE RANGE 

Commercial (O°C to +70°C) 

FR-4 ZIP (Zig-Zag In-line vertical Package) 
FR-4 SIMM (Single In-line Memory Module) 

20 
~-----------------------I 25 } Speed in Nanoseconds 

S Standard Power 

7MP4120 1 M x 32 Static RAM Module 
3019drw 12 
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256K x 32 IDT7MP4145 (;) CMOS STATIC RAM 
MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High density 1 megabyte static RAM module 

(upgradeable to 4 megabyte, IDT7MP4120) 

• Low profile 72 lead SIMM (Single In-line Memory Module) 

• Very fast access time: 15ns (max.) 

• Surface mounted plastic components on an epoxy 
laminate (FR-4) substrate 

• Single 5V (±10%) power supply 

• Multiple GND pins and decoupling capacitors for maxi­
mum noise immunity 

• Inputs/outputs directly TTL compatible 

PIN CONFIGURATION(1) 

NOTE: 

NC 
PD3 
PDo 
1/00 
1/01 
1/02 
1/03 
Vee 

A7 
A8 
A9 

1/04 
1/05 
1/06 
1/07 
WE 
A14 
CS1 

cSa 
A16 

GND 
1/016 
1/017 
1/018 
1/019 

AlO 
An 
A12 
A13 

1/020 
1/021 
1/022 
1/023 
GND 

NC 
NC 

2 1 
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 

38 37 
39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 

SIMM 
TOP VIEW 

NC 
PD2 
GND 
PD1 
1/08 
1/09 
1/010 
1/011 
Ao 
A1 
A2 
1/012 
1/013 
1/014 
1/015 
GND 
A15 
CS2 

CS4 
A17 
OE 
1/024 
1/025 
1/026 
1/027 
A3 
A4 
As 
Vee 
A6 
1/028 
1/029 
1/030 
1/031 
NC 
NC 

PDo-GND 
PD1-GND 
PD2-0PEN 
PD3-0PEN 

3148 drw 01 

1. Pins 3, 4, 6 and 7 (PDO-3) are read by the user to determine the density 
of the module. If PDo, PD1 read GND and PD2, PD3 read OPEN, then the 
module had a 256K depth. 

DESCRIPTION: 
The IDT7MP4145 is a 256K x 32 static RAM module 

constructed on an epoxy laminate (FR-4) substrate using 8 
256K x 4 static RAMs in plastic SOJ packages. Availability of 
four chip select lines (one for each group of two RAMs) 
provides byte access. The IDT7MP4145 is available with 
access time as fast as 15ns with minimal power consumption. 

The IDT7MP4145 is packaged in a 72 lead SIMM (Single 
In-line Memory Module). The SIMM configuration allows 72 
leads to be placed on a package 4.25 inches long and 0.365 
inches wide. At only 0.65 inches high, this low profile package 
is ideal for systems with minimum board spacing; using 
angled SIMM sockets can reduce the effective module height 
even further. 

All inputs and outputs of the I DT7MP4145 are TTL compat­
ible and operate from a single 5V supply. Full asynchronous 
circuitry requires no clocks or refresh for operation and pro­
vides equal access and cycle times for ease of use. 

Four identification pins (PDO-3) are provided for applications 
in which different density versions of the module are used. In 
this way, the target system can read the respective levels of 
PDO-3 to determine a 256K depth. 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 18 

1/00-31 3148 drw 02 

PIN NAMES 
1/00-31 Data InputslOutputs 

A0-17 Addresses 

CS1-4 Chip Selects 

WE Write Enable 

OE Output Enable 

PDO-1 Depth Identification 

Vee Power 

GND Ground 

NC No Connect 

3148 tbl 01 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. All others are property of their respective companies. 

COMMERCIAL TEMPERATURE RANGE MARCH 1995 
""995 Integrated Device Technology. Inc. DSC-712111 
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IDT7MP4145 
256Kx 32 CMOS STATIC RAM MODULE 

CAPACITANCE (TA = +25°e, F = 1.0MHz) 

Symbol Parameter(l) Conditions Max. Unit 

CIN(D) Input Capacitance V(IN) = OV 20 pF 
(CS) 

CIN(A) Input Capacitance V(IN) = OV 70 pF 
(Address & Control) 

CliO 1/0 Capacitance V(OUT) = OV 12 pF 

NOTE: 3148 tbl 02 

1. This parameter is guaranteed by design but not tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -

VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

6.0 V 

O.B V 

NOTE: 3148\b103 

1. VIL (min) = -1.5V for pulse width less than 10ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°C to +70°C OV 5.0V ± 10% 

3148 tbl 04 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5 OV +10% TA = ODe to +70°C) - , 

COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE 
Mode CS OE WE Output Power 

Standby H X X High Z Standby 

Read L L H DATAoUT Active 

Write L X L DATAIN Active 

Read L H H High-Z Active 

3148 tbl 05 

ABSOLUTE MAXIMUM RATINGS(1} 
Symbol Rating Value Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature o to +70 °C 

T81AS Temperature Under Bias -10 to +B5 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTE: 3148 tbl 06 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
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. 

Symbol Parameter Test Conditions Min. Max. Unit 

lIul Input Leakage Vee = Max.; VIN = GND to Vee - BO IlA 
(Address and Control) 

lIul Input Leakage (Data) Vee = Max.; VIN = GND to Vee - 10 IlA 

IILOI Output Leakage Vee = Max.; CS = VIH, VOUT = GND to Vee - 10 IlA 

VOL Output Low Vee = Min., IOL = BmA - 0.4 V 

VOH Output High Vee = Min., IOH = -4mA 2.4 - V 

3148 tbl 07 

Symbol Parameter Test Conditions Max. Unit 

lee Dynamic Operating f = fMAX; CS = VIL 1360 mA 
Current Vee = Max.; Output Open 

IS8 Standby Supply CS ~ VIH. Vee = Max. 4BO mA 
Current Outputs Open, f = fMAX 

IS81 Full Standby CS ~ Vee - 0.2V; f = 0 120 mA 
Supply Current VIN> Vee - 0.2V or < 0.2V 

3148 tbl 08 
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IDT7MP4145 
256K x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 

+5V 
3148 tbl 09 

+5V 

4800 4800 

DATAoUT-----------.---------; DATAoUT-----------.---------; 

2550 30 pF* 

3148 drw 03 

Figure 1. Output Load 
-Includes scope and jig capacitances. 

AC ELECTRICAL CHARACTERISTICS 
(VCC = 5V ±1 0%, TA = OCC to + 70cC) 

Symbol Parameter 

Read Cycle 

tRC Read Cycle Time 

tAA Address Access Time 

tACS Chip Select Access Time 

tCLZ(l) Chip Select to Output in Low-Z 

tOE Output Enable to Output Valid 

tOLZ(l) Output Enable to Output in Low-Z 

tCHZ(l) Chip Deselect to Output in High-Z 

tOHZ(l) Output Disable to Output in High-Z 

tOH Output Hold from Address Change 

tPU(1) Chip Select to Power-Up Time 

tPO(l) Chip Deselect to Power-Down Time 

Write Cycle 

twc Write Cycle Time 

tcw Chip Select to End-of-Write 

tAW Address Valid to End-of-Write 

tAS Address Set-up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

tWHZ(1) Write Enable to Output in High-Z 

tow Data to Write Time Overlap 

tOH Data Hold from Write Time 

toW(1) Output Active from End-of-Write 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

7.8 

255Q 5pF* 

3148 drw 04 

Figure 2. Output Load 
(for tOlz,tOHZ, tCHZ, tCLZ, tWHZ, tow) 

-15 -20 -25 

Min. Max. Min. Max. Min. Max. Unit 

15 - 20 - 25 - ns 

- 15 - 20 - 25 ns 

- 15 - 20 - 25 ns 

3 - 5 - 5 - ns 

- 8 - 10 - 12 ns 

0 - 0 - 0 - ns 

- 8 - 10 - 12 ns 

- 8 - 10 - 10 ns 

3 - 3 - 3 - ns 

0 - 0 - 0 - ns 

- 15 - 20 - 25 ns 

15 - 20 - 25 - ns 

12 - 15 - 20 - ns 

12 - 15 - 20 - ns 

0 - 0 - 0 - ns 

12 - 15 - 20 - ns 

0 - 0 - 0 - ns 

- 8 - 13 - 15 ns 

10 - 12 - 15 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

3148 tbll0 
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IDT7MP4145 
256Kx 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS 

tRG ----------~ 

tAGS -------l---+-i 
tGLZ(5) -----~ 

DATAOUT------------------------------------~ 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

3148 drw 05 

ADDRESS ~::~--:~--:~--:~--:~~---t-O-H~~--:~~--~~-tA~-A~------t~R-G~--------------~-I----~~-t-OH-----------
DATAoUT PREVIOUS DATA VALID DATA VALID 

3148 drw 06 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

CS ----.~ leu (51 ~Aes 1 _ t leHZ (5) =-j 
DATAOUT--------------------j---K<::><::><:~~---------------------------------~ 

3148 drw 07 

NOTES: 
1. WE is High for Read Cycle. 
2. Device is continuously selected. CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE=VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7MP4145 
256K x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED) (1,2,3, 7) 

twc 

ADDRESS > <: ) V 
~ 

/ 
V 

tAW 

"\ 
/ 

V 
~ 
:.- tAS twp (7) tWR_ 

''\.. / 
V 

- tWHZ(6) ___ tOHZ(6) 

tOHZ (6) ~ tOW(6)_ 

DATA OUT (4) '" V (4) ) -/ "-
_tDW tDH 

DATA IN V DATA VALID '" "- / 
3148 drw 08 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED) (1,2,3,5) 

twc 

ADDRESS ) < ) < 
tAW 

~ /' 
Z' 

~tAS tcw tWR 

tDW .1.- tDH 

DATAIN--------------------------------~~ 3)f-----DATA VALID 

3148 drw 09 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS and a low WE. 
3. tWR is measured from the earlier of CS or WE going high to the end of write cycle. 
4. During this period, I/O pins are in the output state, and input signals must not be applied. 
5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by deSign, but not tested. 
7. If OE is low during a WE controlled write cycle, the write pulse width must be the larger of twp or (tWHZ + tDW) to allow the I/O drivers to turn off and data 

to be placed on the bus for the required tDW. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twP. 

7.8 5 
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IDT7MP4145 
256Kx 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 

0.640 
0.660 

~ ________________ 4.260 __________________________ ~ 

~ ____________ 3.974 ----------I:~~ 
3.994 

4.240 I 

FRONT VIEW 

0.350 
MAX. 

~~ 
_~+OM5 

0.055 

SIDE VIEW 

3148 drw 10 

ORDERING INFORMATION 

IDT XXXXX X X X X 

Device Power Speed Package Process/ 
Type Temperature 

Range 

I '------;1 Blank Commercial (O°C to +70°C) 

72-lead FR-4 SIMM 
(Single In-line Memory Module) ~--------------~ M 

} Speed in Nanoseconds 
15 

~ _________________ ~20 

25 

~----------------------------~ S Standard Power 

~------------------------------------; 7MP4145 256K x 32 Static RAM Module 

3148 drw 11 
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256K x 32 IDT7MP4045 t;) BiCMOS/CMOS STATIC RAM 
MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High density 1 megabyte static RAM module 

• Low profile 64 pin ZIP (Zig-zag In-line vertical Package) 
or 64 pin SIMM (Single In-line Memory Module) 

• Ultra fast access time: 10ns (max.) 

• Surface mounted plastic components on an epoxy 
laminate (FR-4) substrate 

• Single 5V (±10%) power supply 

• Multiple GNO pins and decoupling capacitors for maxi­
mum noise immunity 

• Inputs/outputs directly TTL-compatible 

PIN CONFIGURATION(l) 

GND 
POD 2 

PD1 PDo- GND 
1/00 4 

1/08 PD1-GND 
1/01 6 7 1/09 
1/02 8 9 1/010 
1/03 10 11 1/011 Vcc 12 13 AD 

A7 14 15 A1 
A8 16 17 A2 
A9 18 19 1/012 

1/04 20 21 1/013 
1/05 22 23 1/014 
1/06 24 25 1/015 
1/07 26 27 GND 
WE 28 29 A15 
A14 30 31 CS2 
CS1 32 ZIP, SIMM 

TOP VIEW 

CS3 34 33 CS4 

A16 36 35 A17 

GND 38 37 OE 

1/016 40 39 1/024 

1/017 42 41 1/025 

1/018 44 43 1/026 

1/019 46 45 1/027 

A10 48 47 A3 
49 A4 A11 50 

A12 52 51 A5 
53 Vee 

A13 54 

1/020 56 
55 A6 
57 1/028 

1/021 58 
59 1/029 

1/022 60 

1/023 62 61 1/030 
63 1/031 

GND 64 
2703 dlW 01 

NOTE: 

1. Pins 2 and 3 (PDo and PD1) are read by the user to determine the density 
of the module. If PDo reads GND and PDl reads GND, then the module 
had a 256K depth. 

The IDT logo is a registered trademark of Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE 
"l1995lntegraled Device Technology, Inc. 

7.9 

DESCRIPTION: 
The IOT7MP4045 is a 256K x 32 static RAM module 

constructed on an epoxy laminate (FR-4) substrate using 8 
256K x 4 static RAMs in plastic SOJ packages. Availability of 
four chip select lines (one for each group of two RAMs) 
provides byte access. The IOT7MP4045 is available with 
access time as fast as 1 Ons with minimal power consumption. 

The IOT7MP4045 is packaged in a 64 pin FR-4 ZIP (Zig­
zag In-line vertical Package)or a 64 pin SIMM (Single In-line 
Memory Module). The ZIP configuration allows 64 pins to be 
placed on a package 3.65 inches long and 0.365 inches wide. 
At only 0.585 inches high, this low profile package is ideal for 
systems with minimum board spacing while the SIMM con­
figuration allows use of edge mounted sockets to secure the 
module. 

All inputs and outputs of the IOT7MP4045 are TTL-com­
patible and operate from a single 5V supply. Full asynchro­
nous circuitry requires no clocks or refresh for operation and 
provides equal access and cycle times for ease of use. 

Two identification pins (POD and POl) are provided for 
applications in which different density versions of the module 
are used. In this way, the target system can read the respec­
tive levels of POD and POl to determine a 256K depth. 

FUNCTIONAL BLOCK DIAGRAM 

1/00-31 2703 dlW 02 

PIN NAMES 
1/00-31 Data InputslOutputs 

Ao-17 Addresses 

CS1-4 Chip Selects 

WE Write Enable 

OE Output Enable 

PDo-1 Depth Identification 

Vcc Power 

GND Ground 

2703 tbl 01 

MARCH 1995 
DSC-706113 
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IDT7MP4045 
256Kx 32 BiCMOS/CMOS STATIC RAM MODULE 

CAPACITANCE (TA = +25°C, F = 1.0MHz) 

Symbol Parameter(1) Conditions Max. Unit 

CIN(e) Input Capacitance V(IN) = OV 20 pF 
(CS) 

CIN(A) Input Capacitance V(IN) = OV 70 pF 
(Address & Control) 

ClIO 1/0 Capacitance V(OUT) =OV 12 pF 

NOTE: 27031bl 02 

1. This parameter is guaranteed by design but not tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

6.0 V 

O.B V 

NOTE: 2703 tbl 03 

1. VIL (min) = -1 .5V for pulse width less than 10ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°C to +70°C OV 5.0V ± 10% 
2703 Ibl 04 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5 OV +10% TA = O°C to +70°C) -

COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE 
Mode CS OE WE Output Power 

Standby H X X High-Z Standby 

Read L L H DATAoUT Active 

Write L X L DATAIN Active 

Read L H H High-Z Active 
2703 tbl 05 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature o to +70 °C 

TSIAS Temperature Under Bias -10 to +B5 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTE: 2703 tbl 06 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
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. 

Symbol Parameter Test Conditions Min. Max. Unit 

lIul Input Leakage Vee = Max.; VIN = GND to Vee - BO IlA 
(Address and Control) 

lIul Input Leakage (Data) Vee = Max.; VIN = GND to Vee - 10 IlA 

IILOI Output Leakage Vee = Max.; CS = VIH, VOUT = GND to Vee - 10 IlA 

VOL Output LOW Vee = Min., IOL = BmA - 0.4 V 

VOH Output HIGH Vee = Min., IOH = -4mA 2.4 - V 

2703 tbl 07 

10ns,12ns 15ns - 25ns 
Symbol Parameter Test Conditions Max. Max. Unit 

lee Dynamic Operating f = fMAX; CS = VIL 1600 1360 rnA 
Current Vee = Max.; Output Open 

ISB Standby Supply CS ~ VIH, Vee = Max. 4BO 4BO rnA 
Current Outputs Open, f = fMAX 

ISB1 Full Standby CS ~ Vee - 0.2V; f = 0 320 120 rnA 
Supply Current VIN> Vee - 0.2V or < 0.2V 

2703 tbl 
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IDT7MP4045 
256K x 32 BiCMOS/CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1-4 

2703 tbl 09 

+5V 

480.Q 

DATAoUT DATAoUT 

255.Q 30 pF* 

2703 drw 03 
'Includes scope and jig. 

Figure 1. Output Load 

DATA OUT ..:t:.._Y-------,.n 
Zo=50n i son 

1.5V 

2703 drw05 

Figure 3. Alternate Output Load 

L1TAA 
(Typical, ns) 5 

7.9 

COMMERCIAL TEMPERATURE RANGE 

+5 V 

480.Q 

255.Q 5 pF* 

2703 drw 04 

Figure 2. Output Load 
(for tOLZ,tOHZ, tCHZ, tCLZ, tWHZ, tow) 

20 40 60 80 100 120 140 160 180 200 

CAPACITANCE (pF) 

Figure 4. Alternate Lumped Capacitive Load, 
Typical Derating 

3 
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IDT7MP4045 
256Kx 32 BiCMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V +10%, TA = O°C to + 70°C) -

7MP4045SAxxZ, 7MP4045SAxxM 

-10 -12 

Symbol Parameter Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 10 - 12 - ns 

tAA Address Access Time - 10 - 12 ns 

tACS Chip Select Access Time - 10 - 12 ns 
tCLZ(1) Chip Select to Output in Low Z 2 - 2 - ns 

tOE Output Enable to Output Valid - 5 - 7 ns 

tOLZ(1) Output Enable to Output in Low Z 0 - 0 - ns 

tCHZ(1) Chip Deselect to Output in High Z - 6 - 7 ns 

tOHZ(1) Output Disable to Output in High Z - 6 - 7 ns 

tOH Output Hold from Address Change 3 - 3 - ns 

Write Cycle 

twc Write Cycle Time 10 - 12 - ns 

tcw Chip Select to End of Write 8 - 10 - ns 

tAW Address Valid to End of Write 8 - 10 - ns 

tAS Address Set-up Time 0 - 0 - ns 

twp Write Pulse Width 8 - 10 - ns 

tWR Write Recovery Time 1 - 1 - ns 

tWHZ(l) Write Enable to Output in High Z - 5 - 6 ns 

tDW Data to Write Time Overlap 6 - 7 - ns 

tDH Data Hold from Write Time 1 - 1 - ns 

toW(1) Output Active from End of Write 1 - 1 - ns 

NOTE: 2703 tbll0 

1. This parameter is guaranteed by design but not tested. 

7.9 4 



IDT7MP4045 
256K x 32 BiCMOS/CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vce = 5V ±10%, TA = O°C to +70°C) 

Symbol Parameter 

Read Cycle 

tRC Read Cycle Time 

tAA Address Access Time 

tACS Chip Select Access Time 

tCLZ(1) Chip Select to Output in Low-Z 

tOE Output Enable to Output Valid 

tOLZ(l) Output Enable to Output in Low-Z 

tCHZ(l) Chip Deselect to Output in High-Z 

tOHZ(l) Output Disable to Output in High-Z 

tOH Output Hold from Address Change 

tPU(l) Chip Select to Power-Up Time 

tPO(l) Chip Deselect to Power-Down Time 

Write Cycle 

twc Write Cycle Time 

tcw Chip Select to End-of-Write 

tAW Address Valid to End-of-Write 

tAS Address Set-up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

tWHZ(l) Write Enable to Output in High-Z 

tow Data to Write Time Overlap 

tOH Data Hold from Write Time 

tOW(l) Output Active from End-of-Write 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

7.9 

COMMERCIAL TEMPERATURE RANGE 

7MP4045SxxZ, 7MP4045SxxM 

-15 -20 -25 

Min. Max. Min. Max. Min. Max. Unit 

15 - 20 - 25 - ns 

- 15 - 20 - 25 ns 

- 15 - 20 - 25 ns 

3 - 5 - 5 - ns 

- 8 - 10 - 12 ns 

0 - 0 - 0 - ns 

- 8 - 10 - 12 ns 

- 8 - 10 - 10 ns 

3 - 3 - 3 - ns 

0 - 0 - 0 - ns 

- 15 - 20 - 25 ns 

15 - 20 - 25 - ns 

12 - 15 - 20 - ns 

12 - 15 - 20 - ns 

0 - 0 - 0 - ns 

12 - 15 - 20 - ns 

0 - 0 - 0 - ns 

- 8 - 13 - 15 ns 

10 - 12 - 15 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

2703 tblll II 
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IDT7MP4045 
256Kx 32 BiCMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

tRC ----------~ 
ADDRESS 

tACS -------+-----~ 
tClZ (5) _____ --..j 

DATAQUT --------------------------------------< 
2703 drw 07 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

ADDRESS ~::~--:~--:~--:~--:~--:--t-O~H~:----:----:-t:-AA:--~~t~R:C---------------.-I-----~-t-O-H----------
DATAoUT PREVIOUS DATA VALID DATA VALID 

2703 drw 08 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

CS -~ tw (5) ==1cs 1 t tCHZ(S)? 

DATAOUT~------I---+«XX*....--------------Jl 

2703 drw 06 

NOTES: 
1. WE is HIGH for Read Cycle. 
2. Device is continuously selected. CS = VIL. 
3. Address valid prior to or coincident with CS transition lOW. 
4. OE= VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7MP4045 
256K x 32 BiCMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED) (1,2,3,7) 

twc 

ADDRESS ) ( ) K 

/ 
V 

tAW 

" / 
/ 

" ___ tAS tWp(7) tWR _ 

"", / 
V 

f4- tWHZ(6)_ tOHZ(6) 

to HZ (6) ~ tOW(6)_ 

DATA OUT (4) " / (4) ) !--
/ "-

f--- tow tOH 

DATA IN V DATA VALID " I'- / 
2703 drw 10 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CSCONTROLLED) (1,2,3,5) 

twc 

ADDRESS ) K ) < 
tAW 

~ / 
~ 

~tAS tcw tWR 

---------------------------------~r:_= IDW DATAIN ~ 

.!.. tOH 3)1---DATA VALID 

2703 drw 11 

NOTES: 
1. WE or CS must be HIGH during all address transitions. 
2. A write occurs during the overlap (twp) of a LOW CS and a LOW WE. 
3. tWR is measured from the earlier of CS or WE going HIGH to the end of write cycle. 
4. During this period, I/O pins are in the output state, and input signals must not be applied. 
5. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. If OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (tWHZ + tDW) to allow the 1/0 drivers to turn off and data 

to be placed on the bus for the required tDW. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twP. 

7.9 7 
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IDT7MP4045 
256Kx 32 BiCMOS/CMOS STATIC RAM MODULE 

PACKAGE DIMENSIONS 
ZIP VERSION 

PIN 1 

r ... .--------- 3.640 ~I 
3.660 

FRONT VIEW 

COMPONENT AREA 

~ 
-.,r- ~~ T 
0.100 
TYP. 

0.125 
0.050 0.190 
TYP. 

I 
I 
I L _____________________________ ~ 

PIN 1 

SIMM VERSION 

~-------__ 3.860------------~ 

~------------3.580 _______ --1~~~ 
3.840 I 

3.588 

I 

: COMPONENT AREA I 
L _________________________________ I 

0.240 PIN 1 
0.260 

FRONT VIEW 

~---------------------------------, 

o : COMPONENT AREA : 0 
I I L _________________________________ ~ 

BACK VIEW 
PIN 1 

7.9 

COMMERCIAL TEMPERATURE RANGE 

SIDE VIEW 

0.365 
MAX. 

0.365 
MAX. 

0.100 
TYP. 

SIDE VIEW 

2703 drw 12 

2703 drw 13 
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IDT7MP4045 . 
256K x 32 BiCMOS/CMOS STATIC RAM MODULE 

ORDERING INFORMATION 
lOT XXXXX 

Device 
Type 

X 
Power 

X 
Speed 

X X 
Package Process/ 

Temperature 
Range 

I L------11 Blank 

L---------tl Z 
1M 

10 
12 
15 

~----------------------~20 
25 

Is 
~--------------------~ISA 

COMMERCIAL TEMPERATURE RANGE 

Commercial (O°C to +70°C) . 

FR-4 ZIP (Zig-Zag In-line vertical Package) 
FR-4 SIMM (Single In-line Memory Module) 

} Speed in Nanoseconds 

Standard Power 
Standard Power (Alternate) 

'----------------------f: 7MP4045 256K x 32 Static RAM Module 
2703 drw 14 
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128K x 32 IDT7MP4095 G CMOS STATIC RAM 
MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High density 4 megabit static RAM module 

• Low profile 64-pin ZIP (Zig-zag In-line vertical Package) 
or 64-pin SIMM (Single In-line Memory Module) 

• Fast access time: 20ns (max.) 

• Surface mounted plastic components on an epoxy 
laminate (FR-4) substrate 

• Single 5V (±1 0%) power supply 

• Multiple GND pins and decoupling capacitors for maxi­
mum noise immunity 

• Inputs/outputs directly TTL compatible 

PIN CONFIGURATION 

PDo 
1/00 
1/01 
1/02 
1/03 
Vee 

A7 
A8 
A9 

1/04 
1/05 
1/06 
1/07 
WE 
A14 

CSl 
CS3 
A16 

GND 
1/016 
1/017 
1/018 
1/019 

Al0 

All 

A12 

A13 

1/020 
1/021 
1/022 

1/023 
GND 

2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 

34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 

1 
3 
5 
7 
9 

11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 

33 
35 
37 
39 
41 
43 
45 
47 
49 
51 
53 
55 
57 
59 
61 
63 

ZIP, SIMM 
TOP VIEW 

PDo- GND 

PDl - No Connect 

GND 
PDl 
1/08 
1/09 
1/010 
1/011 
Ao 
Al 

A2 

1/012 
1/013 
1/014 
1/015 
GND 
A15 
CS2 

CS4 
NC 
OE 
1/024 
1/025 
1/026 
1/027 
A3 
A4 

As 
Vee 
A6 
1/028 
1/029 
1/030 
1/031 

3147 drw 02 

DESCRIPTION: 
The IDT7MP4095 is a 128K x 32 static RAM module 

constructed on an epoxy laminate (FR-4) substrate using four 
128K x 8 static RAMs in plastic SOJ packages. The 
IDT7MP4095 is available with access times as fast as 20ns 
with minimal power consumption. 

The IDT7MP4095 is packaged in a 64-pin FR-4 ZIP (Zig­
zag In-line vertical Package) or a 64-pin SIMM (Single In-line 
Memory Module). The ZIP configuration allows 64 pins to be 
placed on a package 3.65 inches long and 0.21 inches thick. 
At only 0.60 inches high, this low-profile package is ideal for 
systems with minimum board spacing, while the SIMM con­
figuration allows use of edge mounted sockets to secure the 
module. 

All inputs and outputs of the IDT7MP4095 are TTL compat­
ible and operate from a single 5V supply. Full asynchronous 
circuitry requires no clocks or refresh for operation and pro­
vides equal access and cycle times for ease of use. 

FUNCTIONAL BLOCK DIAGRAM 

1/00-31 3147 drw 01 

PIN NAMES 
1/00-31 Data Inputs/Outputs 

Ao-16 Addresses 

CS1-4 Chip Selects 

WE Write Enable 

OE Output Enable 

Vcc Power 

GND Ground 

NC No Connect 

3147 tbl 01 

The IDT logo is a registered trademark of Integrated Device Technology. Inc. All others are property of their respective companies. 

COMMERCIAL TEMPERATURE RANGE 

©1995 Inlegrated Device Technology, Inc. 
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IDT7MP4095 
128K x 32 CMOS STATIC RAM MODULE 

CAPACITANCE (TA = +25DC, F = 1.0MHz) 

Symbol Parameter(1) Conditions Max. 

CIN(D) Input Capacitance V(IN) = OV 12 
(Data and CS) 

CIN(A) Input Capacitance V(IN) = OV 40 
(Address, WE, OE) 

COUT Output Capacitance V(OUT) = OV 12 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -

VIL Input Low Voltage -0.5(1) -

Max. 

5.5 

0 

5.8 

0.8 

Unit 

pF 

pF 

pF 

3147 tbl 04 

Unit 

V 

V 

V 

V 

NOTE: 3147 tbl 05 

1. V,L (min) = -3.0V for pulse width less than 20ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°C to +70°C OV 5.0V ± 10% 

3147 tbl 06 

DC ELECTRICAL CHARACTERISTICS 
(Vce = 5.0V +10%, TA = oDe to +70°C) -

COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE 
Mode CS OE WE Output Power 

Standby H X X High Z Standby 

Read L L H DATAoUT Active 

Write L X L DATAIN Active 

Read L H H High-Z Active 
3147 tbl 02 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature o to +70 °C 

T81As Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTES: 3147 tbl 03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
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. 

Symbol Parameter Test Conditions Min. Max. Unit 

ilL/I Input Leakage Vee = Max.; VIN = GND to Vee - 10 JlA 

(Data and CS) 

ilL/I Input Leakage Vee = Max.; VIN = GND to Vee - 40 JlA 

(Address, WE, and OE) 

IILOI Output Leakage Vee = Max.; CS = VIH, VOUT = GND to Vee - 10 JlA 

VOL Output Low Vee = Min., IOL = 8mA - 0.4 V 

VOH Output High Vee = Min., IOH = -4mA 2.4 - V 

Symbol Parameter Test Conditions Max. Unit 

Icc Dymanic Operating f = fMAX; CS = VIL 680 mA 

Current Vee = Max.; Output Open 

IS8 Standby Supply CS ~ VIH. Vee = Max. 160 mA 
Current Outputs Open, f = fMAX 

IS81 Full Standby CS ~ Vee - 0.2V; f = 0 60 mA 
Supply Current VIN> Vee - 0.2V or < 0.2V 

3147 tbl 07 
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IDT7MP4095 
128K x 32 CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 

+5 V 

DATA 
OUT--------~------~ 

2550 

4800 

30 pF* 

3147 tbl 08 

* Includes scope and jig. 

Figure 1. Output Load 

AC ELECTRICAL CHARACTERISTICS 
(VCC = 5V ±1 0%, TA = ODC to + 70DC) 

Symbol Parameter 

Read Cycle 

tRC Read Cycle Time 

tM Address Access Time 

tACS Chip Select Access Time 

tCLZ(1) Chip Select to Output in Low Z 

tOE Output Enable to Output Valid 

tOLZ(1) Output Enable to Output in Low Z 
tCHZ(1) Chip Deselect to Output in High Z 
tOHZ(1) Output Disable to Output in High Z 

tOH Output Hold from Address Change 

tPU(1) Chip Select to Power-Up Timo 

tPO(1) Chip Deselect to Power-Down Time 

Write Cycle 

twc Write Cycle Time 

tcw Chip Select to End of Write 

tAW Address Valid to End of Write 

tAS Address Set-up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

tWHZ(1) Write Enable to Output in High Z 

tow Data to Write Time Overlap 

tOH Data Hold from Write Time 

toW(1) Output Active from End of Write 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

7.10 

COMMERCIAL TEMPERATURE RANGE 

+5 V 

DATA 
OUT--------~------~ 

2550 

4800 

5 pF* 

3147drw03 

Figure 2. Output Load 
(for tOLZ, tOHZ, tCHZ, tCLZ, 

tWHZ, tOW) 

-20 -25 

Min. Max. Min. 

20 - 25 

- 20 -
- 20 -
3 - 3 

- 10 -
0 - 0 

- 12 -
- 12 -
3 - 3 

0 - 0 

- 20 -

20 - 25 

18 - 20 

18 - 20 

0 - 0 

18 - 20 

3 - 3 

- 13 -
12 - 15 

0 - 0 

0 - 0 

Max. Unit 

- ns 

25 ns 

25 ns 

- ns 

12 ns 

- ns 

15 ns 

15 ns 

- ns 

- ns 

25 ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

15 ns 

- ns 

- ns 

- ns 

3147 tbl10 
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IDT7MP4095 
128K x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS 

DATAoUT--------------------------------~ 

3147 drw 04 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

~~~---------------tRC---------------4~~ 

ADDRESS t::-=-~=-=-~=-=-~=-=-~--t-O-=-H-=-~=-=-~~t-A-A~~--J=:----------~--~~~~~.-I---: C-t O-H----

DATA OUT PREVIOUS DATA VALID DATA VALID 

3147 drw 05 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) II 

3147 drw 06 

NOTES: 

1. WE is High for Read Cycle. 
2. Device is continuously selected. CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE= VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 

7.10 4 



IDT7MP4095 
128Kx 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1,2, 3, 7) 

twc 

ADDRESS =>K )K 
/1{' 

tAW 

~K. // 

-tAS tWp(7) tWR'-' 

~" /~ 
f.4- t WHZ (6) ... tOHZ(6) 

DATA OUT 

tOHZ(6) tOW(6) 

V (4) "' (4) )~ / 
~ " tow--

DATA VALID ) f' 3147 drw 07 

DATA IN 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS =>< )( 
tAw 

-tAS 1 // 

tcw tWR 

DATAIN __________________________ --(~ tow ~I .. tOH I 

DATA VALID 1»------
3147 drw08 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS and a low WE. 
3. tWA is measured from the earlier of CS or WE going high to the end of write cycle. 
4. During this period, I/O pins are in the output state, and input signals must not be applied. 
5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. If OE is low during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHZ + tDW). 

7.10 5 



IDT7MP4095 
128K x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 
SIMM VERSION 

.. 3.594 __ I 1 __ 

1

7 3.574 ~ =1l 
0.21°1 I 

~:~~~~ r---- EJ EJ EJ EJ + M:
5 
9 

0.250 -.J I+- 0.050 -.j r-- 0.390 0.055 II+-

ZIP VERSION 

TYP. TYP. 0.410 

FRONT VIEW SIDE VIEW 

1
0 

11111111111111111111111111111111 ~ 11111111111111111111111111111111 7'\ 
, • 0.062 R 

BACK VIEW 0.060 PI~ 1 
0.064 

I... 3.640 ~I 
3.660 

FRONT VIEW 

BACK VIEW 

7.10 

O.210~ ~ 
MAX. ~ 

0.100 ---.11..­
TYP. ["""I"""" 

SIDE VIEW 

3147 dlW 09 

3147 dlW 10 
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IDTIMP4095 
128K x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

x x 
Power Speed 

x x 
Package Process/ 

Temperature 
Range 

YBlank Commercial (O°C to +70°C) 

1.-_______ --11 M FR-4 SIMM (Single In-line Memory Module) 
I Z FR-4 ZIP (Zig-zag In-line Package) 

I.--__________ -IJ 20 }speed in Nanoseconds 
1 25 

1.----------------1: S Standard Power 

'----------------------i·l 7MP4095 128K x 32 Static RAM Module 

3147 drw 11 
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2M xB PRELIMINARY (;)® CMOS STATIC RAM IDT7M4084 

MODULE 
Integrated Device Technology, Inc. 

FEATURES: 
• High-density 16 megabit (2M x 8) Static RAM module 
• Equivalent to the JEDEC standard for future monolithic 
• Fast access time: 55ns (max.) 
• Low power consumption 

- Active: 110mA (max.) 
- CMOS Standby: 450~ (max.) 
- Data Retention: 250llA (max.) Vee = 2V 

• Surface mounted plastic packages on a 36-pin, 600 mil 
FR-4 DIP (Dual-In-Line Package) substrate 

• Single 5V (±1 0%) power supply 
• Inputs/outputs directly TTL-compatible 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 

CS--~ 

WE 

OE--~ 

2M xB 
RAM 

1/0 2794 drw 01 

The lOT logo Is a registered trademark of Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE 
101995 Integrated Device Technology, Inc. 

DESCRIPTION: 
The IDT7M4084 is a 16 megabit (2M x 8) Static RAM 

module constructed on a co-fired ceramic substrate using 
four 512K x 8 Static RAMs and a decoder. The IDT7M4084 
is available with access times as fast as 55ns, and a data 
retention current of 250~ and a standby current of 450JlA. 

The IDT7M4084 is packaged in a 36-pin ceramic DIP 
resulting in the same JEDEC footprint in a package 1.8 
inches long and 0.6 inches wide. 

All inputs and outputs of the7M4084 are TTL-compatible 
and operate from a single 5V supply. Fully asynchronous 
circuitry requires no clocks or refresh for operation and pro­
vides equal access and cycle times for ease of use. 

PIN CONFIGURATION 

Ao 
Al 
A2 
A3 
A4 
es 

1/00 
1/01 
Vee 

GND 
1/02 
1/03 
WE 
As 
A6 
A7 
AB 
A9 

PIN NAMES 
1/00·7 

AO-20 

CS 

WE 

OE 

Vcc 

GND 

7.11 

A20 
A19 
AlB 
A17 
A16 
OE 
1/07 
1/06 
GND 
Vee 
1/05 
1/04 
A1S 
A14 
A13 
A12 
All 
Ala 

2794 drw 02 

DIP 
TOP VIEW 

Data Inputs/Outputs 

Addresses 

Chip Select 

Write Enable 

Output Enable 

Power 

Ground 

2794 tbl 01 

APRIL 1995 
Dse-7095/1 
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IDT7M40B4 
2M xB CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE ABSOLUTE MAXIMUM RATINGS(1) 
Mode CS OE WE Output Power Symbol Rating Commercial Unit 

Standby H X X High-Z Standby VTERM Terminal Voltage -0.5 to +7.0 V 

Read L L H DOUT Active with Respect 
to GND 

Read L H H High-Z Active 

Write L X L DIN Active 
TA Operating o to +70 °C 

Temperature 
2794 tbl 02 TBIAS Temperature -10 to +85 °C 

Under Bias 

CAPACITANCE(1) (TA = +25DC f = 1 OMHz) , TSTG Storage -55 to +125 DC 

Symbol Parameter Conditions Typ. Unit Temperature 

CIN Input Capacitance VIN = OV 35 pF lOUT DC Output Current 50 mA 

CIN(e) Input Capacitance (CS) VIN = OV 8 pF NOTE: 2794 tbl 05 

COUT Output Capacitance VOUT = OV 35 pF 

NOTE: 2794 tbl 03 

1. This parameter is guaranteed by design, but not tested. 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS 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 ex­
tended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS RECOMMENDED OPERATING 
Symbol Parameter Min. Typ. Max. Unit TEMPERATURE AND SUPPLY VOLTAGE 

Vee Supply Voltage 4.5 5 5.5 V 
Grade 

GND Supply Voltage 0 0 0 V 

VIH Input High Voltage 2.2 - 6 V 
Commercial 

VIL Input Low Voltage -0.5(1) - 0.8 V 

NOTE: 2794 tbl 04 

1. VIL = -2.0V for pulse width less than 10ns. 

DC ELECTRICAL CHARACTERISTICS 
(VCC = 5V ± 10%, TA = oDe to +70DC) 

Symbol Parameter Test Conditions 

Ilul Input Leakage Vee = Max., VIN = GND to Vee 

IILol Output Leakage Vee = Max., CS = VIH, 
VOUT = GND to Vee 

VOL Output Low Voltage Vee = Min., 10L = 2mA 

VOH Output High Voltage Vee = Min., 10H = -1 mA 

lee Dynamic Operating Current Vee = Max., CS ~ VIL; f = fMAX, 

ISB Standby Supply Current CS ~ VIH, Vee = Max., f = fMAX, 
(TIL Levels) Outputs Open 

ISB1 Full Standby Supply Current CS ~ Vee - 0.2V, VIN ~ Vee - 0.2V 
(CMOS Levels) or ~ 0.2V 

7.11 

Ambient 
Temperature GND Vee 

DoC to +70°C OV 5V± 10% 

2794 tbl 06 

7M4084LxxN 

Min. Max. Unit 

- 20 IlA 

- 20 IlA 

- 0.4 V 

2.4 - V 

- 110 mA 

- 12 mA 

- 450 IlA 

2794 tbl 07 
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IDT7M4084 
2M x 8 CMOS STATIC RAM MODULE 

DATA RETENTION CHARACTERISTICS 
(TA = ooe to +70°C) 

Symbol Parameter 

VDR Vee for Data Retention 

leeDR Data Retention Current 

tCDR(2) Chip Deselect to Data Retention Time 
tR(2) Operation Recovery Time 

NOTES: 
1. tAC = Read Cycle Time. 
2. This parameter is guaranteed by design, but not tested. 

DATA RETENTION WAVEFORM 

AC TEST CONDITIONS 

Test Condition 

-
CS ~ Vec - 0.2V 

VIN::::; Vcc - 0.2V or 

VIN ~ 0.2V 

DATA 
RETENTION MODE 

VOR~ 2V 

VOR 

Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 

2794 tbl 09 

+5V 

~ 480Q 

COMMERCIAL TEMPERATURE RANGE 

Max. 
Min. Vee @ 2.0V Unit 

2.0 - V 

- 250 IlA 

0 - ns 
tRC(1) - ns 

2794 tbt 08 

2794 drw 03 

+5V 

~ 480Q 

DATAoUT--------~------~ DATAoUT--------~------~ 

.I
30W 

255Q 5 pF* 255Q 

/. 

2794 drw 04 2794 drw05 

Figure 1. Output Load Figure 2. Output Load 
(for tOLZ, tCHZ, tOHZ, tWHZ, tow and teLZ) 

7.11 3 

II 



IDT7M4084 
2M x 8 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = O°C to +70°C) 

Symbol Parameter 

Read Cycle 

tRC Read Cycle Time 

tAA Address Access Time 

tACS Chip Select Access Time 

tOE Output Enable to Output Valid 

tOHZ(1) Output Disable to Output in High-Z 

tOLZ(1) Output Enable to Output in Low-Z 

tCLZ(1) Chip Select to Output in Low-Z 

tCHZ(1) Chip Deselect to Output in High-Z 

tOH Output Hold from Address Change 

tPU(1) Chip Select to Power-Up Time 

tPO(1) Chip Deselect to Power-Down Time 

Write Cycle 

twc Write Cycle Time 

twp Write Pulse Width 

tAS Address Set-up Time 

tAW Address Valid to End-of-Write 

tcw Chip Select to End-of-Write 

tow Data to Write Time Overlap 

tOH Data Hold Time 

tWR Write Recovery Time 

tWHZ(1) Write Enable to Output in High-Z 

tOW(1) Output Active from End-of-Write 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

Min. 

55 

-
-
-
-
5 

5 

-
5 

0 

-

55 

55 

5 

50 

50 

20 

0 

0 

-
5 

7.11 

COMMERCIAL TEMPERATURE RANGE 

7M4084LxxN 

-55 -70 -85 

Max. Min. Max. Min. Max. Unit 

- 70 - 85 - ns 

55 - 70 - 85 ns 

55 - 70 - 85 ns 

30 - 45 - 48 ns 

20 - 30 - 33 ns 

- 5 - 0 - ns 

- 5 - 5 - ns 

20 - 40 - 43 ns 

- 5 - 5 - ns 

- 0 - 0 - ns 

55 - 70 - 85 ns 

- 70 - 85 - ns 

- 55 - 65 - ns 

- 0 - 2 - ns 

- 65 - 82 - ns 

- 65 - 80 - ns 

- 35 - 38 - ns 

- 0 - 0 - ns 

- 0 - 0 - ns 

20 - 30 - 33 ns 

- 0 - 0 - ns 

2794 tbll0 
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IDT7M4084 
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

tRC ---------~~ 

ADDRESS 

DATAoUT -----------------------------------~ 

2794 drw 06 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

tRC -----------..j 

ADDRESS 

tAA--------~ 

tOH ------I~ tOH 

DATAoUT 

I 

2794 drw 07 II TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

CS---... 

tACS ----Ll-----~ 

DATAoUT _______ ::~~~~~~~~_-__ tC_LZ __ (_5)_-_-_-_-_-_-_-_-_-_-_-_~_.~~------------t-CH-Z-(-5)-9_ 

2794 drw 08 

NOTES: 
1. WE is High for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE=VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 

7.11 5 



IDT7M4084 
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING}(1, 2, 3, 7) 

twc 

ADDRESS ) ( ) / 

" 
/' k" 

tAW 

~ , /' 
/ 

4- tAS twp (7) tWR-

~'\.. /' 
~ 

_ tWHZ(6) ..... tOHZ (6) 

tOHZ (6) tow (6) 

DATAoUT (4) "- (4) ) -/ tOH 

"-- tow-

DATAIN '/' DATA VALID " r'\. / 
2794 drw 09 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING}(1, 2, 3, 5) 

wc 

ADDRESS ) ( ) K 
tAW 

_tAS "} 

/ 
/ 

tcw tWR 

tow ~! .. 

DATAIN __________________________________ ~~ 
DATA VALID 

2794 drw 10 

NOTES: 
1. WE or CS must be HIGH during all address transitions. 
2. A write occurs during the overlap (twp) of a LOW CS and a LOW WE. 
3. tWR is measured from the earlier of CS or WE going HIGH to the end of write cycle. 
4. During this period, 1/0 pins are in the output state, and input signals must not be applied. 
5. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. If OE is LOW during a WE controlled write cycle, the write pulse width must be the greater of twp or tWHZ + tDW to allow the 1/0 drivers to turn off and data 

to be placed on the bus for the required tDW. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twP. 

7.11 6 



IDT7M4084 
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 

1.790 

I.. 1.810 --I~~I 

0.580 I ;-R'l 
0.600 LI:::I~ 

L:::::::::===-===:::::!I 
TOP VIEW 

0.385 
MAX. 

0.005 00405 
0.015 Li MAX. 

Yr~! I,ll ~IIII W IIII~ 
Pin1 I+!+' ~ ~ , I 0.175 

0.035 0.015 0.100 
0.065 0.025 TYP. 

BonOMVIEW 

ORDERING INFORMATION 
lOT XXXX A 999 A A ------ --- --- ----

Device Power Speed Package Process/ 
Type Temperature 

Range 

SIDE VIEW 

0.590 ~ 
0.620 I-I 

I" ~I 
0.007 -.1+-
0.Q13 

1,--------il Blank Commercial (O°C to +70°C) 

L.-________ ----j N SOs mounted on an ceramic DIP 

55 } L.-___________ ----j 70 Speed in Nanoseconds 
85 

L.-______________ --I L Low Power 

L...-----_____________ -l 7M4084 2M x 8 Static RAM Module 

7.11 

2794 drw 11 

2794 drw 12 
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512K x 8 IDT7MB4048 G® CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 4-megabit (S12K x 8) Static RAM module 

• Fast access time: 2Sns (max.) 
Surface mounted plastic packages on a 32-pin, 600 mil 
FR-4 DIP substrate 

• Single SV (±1 0%) power supply 
• Inputs/outputs directly TTL-compatible 

PIN CONFIGURATION 

A18 
A16 
A11 
A12 
A7 
A6 
As 
A4 
A3 
A2 
A1 
Ao 

1/00 
1/01 
1/02 

GND 

DIP 
TOP VIEW 

Vcc 
A1S 
A17 
WE 
A13 
A8 
A9 
A11 
OE 
A10 
CS 
1/07 
1/06 
I/Os 
1/04 
1/03 

The IDT logo Is a registered trademark of Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE 
©1995 Integrated Device Technology. Inc. 

2675 drw 01 

DESCRIPTION: 
The IDT7MB4048 is a 4-megabit (S12K x 8) Static RAM 

module constructed on a multilayer epoxy laminate (FR-4) 
substrate using four 1 megabit SRAMs and a decoder. The 
I DT7MB4048 is available with access times as fast as 2Sns. 
The IDT7MB4048 is packaged in a 32-pin FR-4 DIP resulting 
in the JEDEC footprint in a package 1.6 inches long and 0.6 
inches wide. 

All inputs and outputs of the IDT7MB4048 are TTL-com­
patible and operate from a single SV supply. Fully asynchro­
nous circuitry requires no clocks or refresh for operation and 
provides equal access and cycle times for ease of use. 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 

CS 

WE 

OE 

PIN NAMES 
1/00-7 

AO-18 

CS 

WE 

OE 

Vcc 

GND 

7.12 

19 

512K X 8 
RAM 

8 

I/O 

Data Inputs/Outputs 

Addresses 

Chip Select 

Write Enable 

Output Enable 

Power 

Ground 

2675 dew 02 

2675 tbl 01 
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IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE 

TRUTH TABLE 
Mode CS OE WE Output 

Standby H X X High-Z 

Read L L H DOUT 

Read L H H High-Z 

Write L X L DIN 

CAPACITANCE (1} (TA = +25°C, f = 1.0MHz 

Symbol Parameter Conditions 

CIN Input Capacitance VIN = OV 

CIN(e) Input Capacitance «;8) VIN = OV 

COUT Output Capacitance VOUT= OV 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

Power 

Standby 

Active 

Active 

Active 

2675 tbl 02 

Typ. Unit 

35 pF 

B pF 

35 pF 

2675 tbl 03 

COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Unit 

VTERM Terminal Voltage -0.5 to +7.0 V 
with Respect 
to GND 

TA Operating o to +70 °C 
Temperature 

TBIAS Temperature -10 to +B5 °C 
Under Bias 

TSTG Storage -55 to +125 °C 
Temperature 

lOUT DC Output Current 50 mA 

NOTE: 2675 tbl 05 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation ofthe 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 ex­
tended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS RECOMMENDED OPERATING 
Symbol Parameter Min. Typ. Max. Unit TEMPERATURE AND SUPPLY VOLTAGE 

Vee Supply Voltage 4.5 5 5.5 V 

GND Supply Voltage 0 0 0 V 
Grade 

VIH Input High Voltage 2.2 - 6 V 
Commercial 

VIL Input Low Voltage -0.5(1) - O.B V 

NOTE: 2675 tbl 04 

1. VIL = -2.0V for pulse width less than 10ns. 

DC ELECTRICAL CHARACTERISTICS 
(Vec = 5V ± 10%, TA = O°C to +70°C) 

Symbol Parameter Test Conditions 

lIul Input Leakage Vee = Max., VIN = GND to Vee 

IlLOI Output Leakage Vee = Max., CS = VIH, 
VOUT = GND to Vee 

VOL Output Low Voltage Vee = Min., IOL = BmA 

VOH Output High Voltage Vee = Min., IOH =-1mA 

lee Dynamic Operating Current Vee = Max., CS ~ VIL; f = fMAX, 
Outputs Open 

ISB Standby Supply Current CS ~ VIH, Vee = Max., f = fMAX, 
(TIL Levels) Outputs Open 

IS81 Full Standby Supply Current CS ~ Vee - 0.2V, VIN ~ Vee - 0.2V 
(CMOS Levels) or~ 0.2 

7.12 

Ambient 
Temperature GND Vee 

O°C to +70°C OV 5V± 10% 

2675 tbl 06 

7MB4048SxxP 

Min. Max. Unit 

- B JlA 

- B JlA 

- 0.4 V 

2.4 - V 

- 4BO rnA 

250 mA -

- 170 rnA 

2675 tbl 07 
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IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

GND to 3.0V 

5ns 

1.5V 

1.5V 

Input Timing Reference Levels 

Output Reference Levels 

Output Load See Figures 1 & 2 

+5 V 

~ 480(2 

DATAouT--------.-------~ 

255(2 

2675 drw 04 

Figure 1. Output Load 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = ooe to +70°C) 

Symbol Parameter 

Read Cycle 

tRC Read Cycle Time 

tAA Address Access Time 

tACS Chip Select Access Time 

tOE Output Enable to Output Valid 

tOHZ(1) Output Disable to Output in High-Z 

tOLZ(1) Output Enable to Output in Low-Z 

tCLZ(1) Chip Select to Output in Low-Z 

tCHZ(1) Chip Deselect to Output in High-Z 

tOH Output Hold from Address Change 

tPU(1) Chip Select to Power-Up Time 

tpo(1) Chip Deselect to Power-Down Time 

Write Cycle 

twc Write Cycle Time 

twp Write Pulse Width 
tAS(2) Address Set-up Time 

tAW Address Valid to End-of-Write 

tcw Chip Select to End-of-Write 

tow Data to Write Time Overlap 

tOH(2) Data Hold Time 

tWR(2) Write Recovery Time 

tWHZ(1) Write Enable to Output in High-Z 

toW(1) Output Active from End-of-Write 

NOTES 
1. This parameter is guaranteed by design, but not tested. 

2675 tbl 09 

2. tAS=Ons for es controlled write cycles. tDH, tWR= 3ns for es controlled write cycles. 

7.12 

COMMERCIAL TEMPERATURE RANGE 

+5 V 

~ 4800 

DATAoUT--------.-------~ 

2550 5 pF* 

2675 drw 05 

Figure 2. Output Load 
(for tOLZ, tCHZ, tOHZ, tWHZ, tow and tcLZ) 

7MB4048 
-25 -30 -35 

Min. Max. Min. Max. Min. Max. Unit 

25 - 30 - 35 - ns 

- 25 - 30 - 35 ns 

- 25 - 30 - 35 ns 

- 12 - 15 - 15 ns 

- 12 - 12 - 15 ns 

0 - 0 - 0 - ns 

5 - 5 - 5 - ns 

- 14 - 16 - 20 ns 

3 - 3 - 3 - ns 

0 - 0 - 0 - ns 

- 25 - 30 - 35 ns 

25 - 30 - 35 - ns 

17 - 20 - 25 - ns 

3 - 0 - 0 - ns 

20 - 25 - 30 - ns 

20 - 25 - 30 - ns 

15 - 17 - 20 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

- 15 - 15 - 15 ns 

2 - 5 - 5 - ns 

2675 tbll0 
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IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~---------- tRC ----------i~ 

ADDRESS 

DATAoUT 

2675 drw 06 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

tRC 

ADDRESS 

tAA 

~----- tOH - ____ -..1 tOH--~ 

DATAoUT 

2675 drw07 II 
TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

~cs l 
DATAoUT ____ ::==========_tC_L_Z_(5_)_-_-_-_-_ -_ -_ -_ -_ -_ -_-_-I":Kxx~-----_tC-H-Z-(-5)-5-

2675 drw 08 

NOTES: 
1. WE is HIGH for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition LOW. 
4. OE= VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 
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IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2,3,7) 

twc 

ADDRESS ) K ) ( 

/ 
~ 

tAW 

~ 
i'.. /' 

~ 

r--- tAS twp (7) tWR...:..... 

~, 
/' ~ 

_ tWHZ(6) __ tOHZ (6) 

DATAoUT 

tOHZ (6) tow (6) 

l (4) "' (4) ) I-/ tOH r 
tow-

DATAIN DATA VALID "-
f'. /' 

2675 drw 09 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS ) K ) / 
i'\.. 

tAw 

~tAS "} / 
/ 

tcw tWR 

DATAIN 

tow • I • tOH 

-------« 3)1-----DATA VALID 

2675 drw 10 

NOTES: 
1. WE or CS must be HIGH during all address transitions. 
2. A write occurs during the overlap (twp) of a LOW CS and a LOW WE. 
3. tWR is measured from the earlier of CS or WE going HIGH to the end of write cycle. 
4. During this period, I/O pins are in the output state, and input signals must not be applied. 
5. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. If OE is LOW during a WE controlled write cycle, the write pulse width must bethe larger oftwp or (tWHZ+toW) to allow the I/O drivers to turn off and data 

to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twP. 
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IDT7MB4048 
512Kx 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 

r- 1.590 ----.j 
1.610 I 

g::~g II e:::::~::::::J I 
TOP VIEW 

BOTTOM VIEW 

ORDERING INFORMATION(1) 

lOT XXXX A 999 A A --------
Device Power Speed Package Process/ 
Type Temperature 

Range 

SIDE VIEW 

0.590 
0.620 

IL.-___ ~I Blank Commercial (DOC to +70°C) 

L...-______ ~ P SOJs mounted on an FR-4 DIP 

25 } L...----------f 30 Speed in Nanoseconds 
35 

L...-------------IS Standard Power 

2675 drw 11 

L...----------------I7MB4048 512K x 8 Static RAM Module (FR-4 substrate) 
2675 drw 12 
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512K x 8 IDT7M4048 G® CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 4 megabit CMOS Static RAM module 
• Equivalent to the JEDEC standard for future monolithic 

512K x 8 StaticRAMs 

• Fast access time: 25ns (max.) 
• Surface mounted LCCs (lead less chip carriers) on a 32-

pin, 600 mil ceramic DIP substrate 

• Single 5V (±1 0%) power supply 
• Inputs/outputs directly TTL-compatible 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 

CS 

WE 

OE 

19 

The lOT logo is a registered trademark of Integrated Device Technology Inc. 

MILITARY TEMPERATURE RANGE 
©1995 Integrated Device Technology. Inc. 

DESCRIPTION: 
The IDT7M4048 is a 4 megabit (512K x 8) CMOS Static 

RAM module constructed on a co-fired ceramic substrate 
using four 1 Megabit Static RAMs and a decoder. The 
I DT7M4048 is available with access times as fast as 25ns. 

The IDT7M4048 is packaged in a 32-pin ceramic DIP. 
This results in a package 1.7 inches long and 0.6 inches 
wide, packing 4 megabits into the JEDEC DIP footprint. 

All inputs and outputs of the IDT7M4048 are TTL-compat­
ible and operate from a single 5V supply. Fully asynchronous 
circuitry requires no clocks or refresh for operation and pro­
vides equal access and cycle times for ease of use. 

All IDT military module semiconductor components are 
manufactured in compliance with the latest revision of MIL­
STD-883, Class B, making them ideally suited to applica­
tions demanding the highest level of performance and reli­
ability. 

512K x 8 
RAM 

va 

I/O 2822 drw 01 

MARCH 1995 
DSC-707413 
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IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE 

PIN CONFIGURATION 

A1S 

A16 

A14 

A12 

A7 
A6 

As 
A4 

A3 

A2 

A1 

Ao 
1/00 
1/01 
1/02 

GND 

VCC 
A1S 

A17 
WE 

A13 

As 

A9 
A11 
OE 

A10 
CS 

1/07 
1/06 
1/05 
1/04 
1/03 

2822 drw 02 

TRUTH TABLE 
Mode CS OE 

Standby H X 

Read L L 

Read L H 

Write L X 

DIP 
TOP VIEW 

WE 

X 

H 

H 

L 

Output 

High-Z 

DOUT 

High-Z 

DIN 

CAPACITANCE (1) 
(TA = +25°C f = 1.0MHz 

Symbol Parameter Conditions 

CIN IrlPut Capacitance VIN = OV 

CIN(C) Input Capacitance (CS) VIN = OV 

GOUT Output Capacitance VOUT= OV 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

Power 

Standby 

Active 

Active 

Active 

2822 tbl 01 

Typ. Unit 

50 pF 

10 pF 

40 pF 

2822 tbl 02 

RECOMMENDED DC OPERATING CONDITIONS 
Symbol Parameter Min. Typ. Max. Unit 

Vee Supply Voltage 4.5 5 5.5 V 

GND Supply Voltage 0 0 0 V 

VIH Input High Voltage 2.2 - 6 V 

VIL Input Low Voltage -0.5(1) - 0.8 V 

NOTE: 2822 tbl 03 

1. VIL= -1.5V for pulse width less than 10ns. 

MILITARY TEMPERATURE RANGE 

PIN NAMES 
1/00-7 Data InputslOutputs 

AO-18 Addresses 

GS Chip Select 

WE Write Enable 

OE Output Enable 

Vee Power 

GND Ground 

2822 tbl 04 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Military Unit· 

VTERM Terminal Voltage -0.5 to +7.0 V 
with Respect 
to GND 

TA Operating -55 to +125 °C 
Temperature 

TBIAS Temperature -65 to +135 °C 
Under Bias 

TSTG Storage -65 to +160 °C 
Temperature 

lOUT DC Output Current 50 mA 

NOTE: 2822 tbl 05 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation ofthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Military -55°G to + 125°C OV 5V± 10% 

2822 tbl 06 
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IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS 
Vce = 5V ± 10%, TA = -55°C to +125°C) 

7M4048SxxCB 

Symbol Parameter Test Conditions Min. Max. Unit 

lIul Input Leakage Vee = Max., VIN = GND to Vee - 20 IlA 

IILOI Output Leakage Vee = Max., CS = VIH, - 20 IlA 
VOUT = GND to Vee 

VOL Output Low Voltage Vee = Min., IOL = 8mA - 0.4 V 

VOH Output High Voltage Vee = Min., IOH = -4mA 2.4 - V 

lee Dynamic Operating Current Vee = Max., CS :0; VIL; f = fMAX, - 300 mA 
Outputs Open 

ISB Standby Supply Current CS;?: VIH, Vee = Max., f = fMAX, . - 160 mA 
(TTL Levels) Outputs Open 

ISB1 Full Standby Supply Current CS;?: Vee - 0.2V, VIN ;?: Vee - 0.2V - 85 mA 
(CMOS Levels) or:o; 0.2V, Vee = Max., f = 0, Outputs Open 

2822 tbl 07 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 

2822 tbl 08 

+5V +5V 

48011 48011 

DATA OUT------tJ-------.. DATAOUT-----4~------. 

25511 
30pF' 

25511 
5pF 

2822 drw 03 2822 drw 04 

• Including scope and jig capacitances 

Figure 1. Output Load Figure 2. Output Load 
(for tOLZ, tCHZ, tOHZ, tWHZ, tow and tCLl) 
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IDT7M4048 
S12K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS 
Vee = 5V ± 10%, TA = -55°C to +125°C) 

7M4048SxxCB 
-2S(;Jj -30 -35 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 25 - 30 - 35 - ns 

tAA Address A~cess Time - 25 - 30 - 35 ns 

tACS Chip Select Access Time - 25 - 30 - 35 ns 

tOE Output Enable to Output Valid - 12 - 15 - 15 ns 

tOHZ(l) Output Disable to Output in High-Z - 12 - 12 - 15 ns 

tOLZ(1) Output Enable to Output in Low-Z 0 - 0 - 0 - ns 

tCLZ(l) Chip Select to Output in Low-Z 5 - 5 - 5 - ns 

tCHZ(l) Chip Deselect to Output in High-Z - 14 - 16 - 20 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - ns 

tpu(1) Chip Select to Power-Up Time 0 - 0 - 0 - ns 

tpo(1) Chip Deselect to Power-Down Time - 25 - 30 - 35 ns 

Write Cycle 

twc Write Cycle Time 25 - 30 - 35 - ns 

twp Write Pulse Width 17 - 20 - 25 - ns 

tAS(2) Address Set-up Time 3 - 3 - 3 - ns 

tAW Address Valid to End-of-Write 20 - 25 - 30 - ns 

tcw Chip Select to End-of-Write 20 - 25 - 30 - ns 

tow Data to Write Time Overlap 15 - 17 - 20 - ns 

tOH(2) Data Hold Time 0 - 0 - 0 - ns 

tWR(2) Write Recovery Time 0 - 0 - 0 - ns 

tWHZ(l) Write Enable to Output in High-Z - 15 - 15 - 15 ns 

tow(1) Output Active from End-of-Write 3 - 3 - 3 - ns 

NOTES: 
1. This parameter is guaranteed by design, but not tested. 

2822 tbl 09 II 
2. tAS = Ons for es controlled write cycles. tDH , tWR = 3ns for es controlled write cycles. 
3. Preliminary specifications only. 
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IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~---------------tRC--------------~ 

ADDRESS 

DATAoUT ---------------------------< 
2822 drw 05 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

~----------------tRC----------------~ 

ADDRESS 

~------------- tAA --------------~ 
~-------tOH--------~ 

DATA OUT 
2822 drw 06 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

CS1"'"------_ 
r:------ tACS -------+1 
~~-------tCLZ (5) ________ ~ 

-------
DATAoUT---------------~ 

NOTES: 
1. WE is HIGH for Read Cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition low. 
4. OE= VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guranateed by design, but not tested. 
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IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2,3, 7) 

twc 

ADDRESS ~ K )K 

/ 
It' 

tAW 

~ 
~ /It' 
~tAS tWp(7) tWR--

~, /V 
~tWHZ(6) ... tOHZ(6) 

DATA OUT 

tOHZ(6) tOW(6) 

l (4) " (4) )~ / tOH r 
tow __ ~ 

DATA IN 
['\ DATA VALID ) 2822 drw 08 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS ~K )K 
tAW 

I+-'AS "} 

V 
/ 

tcw tWR 

tow ~I .. tOH 

DATAIN ____________________________ ~~ 
DATA VALID ])1-----

2822 drw 09 

NOTES: 
1. WE or CS must be HIGH during all address transitions. 
2. A write occurs during the overlap (twp) of a LOW CS and a LOW WE. 
3. tWR is measured from the earlier of CS or WE going HIGH to the end of write cycle. 
4. During this period, I/O pins are in the output state, and input signals must not be applied. 
5. If the CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high-impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. During a WE controlled write cycle, the write pulse width must be the larger of twp or (tWHZ + tow) to allow the I/O drivers to turn off and data to be placed 

on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short 
as the specified twP. 

7.13 6 
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IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

PACKAGE DIMENSIONS 

0005 
0.040 

1.680 '"""1---- 1.720 -----t .. ~1 

PIN 1 

0.035 
0.065 

TOP VIEW 

0.015 
0.025 

SIDE VIEW 

BOTTOM VIEW 

0.100 
TYP. 

~ I.. _I 0.590 
0.620 

0.007 -+ 
0.013 

END VIEW 

2822 drw 10 

ORDERING INFORMATION 

IDT XXXX 

Device 
Type 

A 999 A A 

Power Speed Package Process/ 
Temperature 

Range 

1L....--------i!B 

! 

Military (-55°C to +125°C) 
Semiconductor component compliant 
to MIL-STD-883, Class B 

l...-------------i C Sidebrazed DIP (Dual In-line Package) 

25 } '-----------------i 30 Speed in Nanoseconds 
35 

l...--------------------i S Standard Power 

'-----------------------1 7M4048 512K x 8 CMOS Static RAM Module 

2822 drw 11 
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One 800# does it all! 
Dial 1-800-345-7015 to contact either your local sales office or corporate 
headquarters. Dial the 800 number above, then follow the instructions to be 
routed to your local sales office or corporate headquarters, and an operator will 
assist you in contacting technical support or customer service. 

DOMESTIC SALES REPRESENTATIVES 

ALABAMA Dynasty Components FLORIDA INDIANA MARYLAND 
/DT 2339 Otami Trail lOT Arete Sales /DT 
555 Sparkman Drive Mississauga, Ontario (SE Headquarters) 2260 Lake Avenue (SE Regional Office) 
Suite 1238 Canada L5H 3N2 1413 S. Patrick Drive Suite 250 Horn Point Harbor 
Huntsville, AL 35816 Dynasty Components Suite 10 Ft. Wayne, IN 46805 105 Eastern Avenue 

ALASKA 
1870 Sources Boulevard Indian Harbor Beach, FL Arete Sales Suite201 
Suite 202 32937 P.O. Box 24796 Annapolis, MO 21403 

Thorson Pacific, Inc. Pointe Claire, Quebec /DT Indianapolis, IN 46224 MASSACHUSETTS 14575 Bel-Red Road Canada H9R 5N4 
Ste.102 

18167 U.S. 19 North 
IOWA /DT 

Bellevue, WA 98005 CANADA Suite 455 
(NE Headquarters) 

(WESTERN) Clearwater, FL 34624 Rep Associates 
#2 Westboro Business Pk. 

ARIZONA 4905 Lakeside Drive N.E. 
Thorson Co. Northwest lOT 

Suite 107 200 Friberg PkWay, 
Western High Tech Mktg. 4170 Still Creek Drive 1500 N. W. 49th Street 

Cedar Rapids, IA 52402 Suite 4002 
9414 E. San Salvador Ste.200 Suite 500 Westboro, MA 01581 
Suite 206 Burnaby, British Columbia Ft. Lauderdale, FL 33309 Rush and West Assoc. 

SJ New England 
Scottsdale, AZ. 85258 4537 Brandy St. 

Canada V5C 6C6 GEORGIA Davenport, IA 52807 11 Waterman Street 

ARKANSAS Dynasty Components lOT Worcester, MA 01603 

IDT 2 Mtn. River Estates (SE Regional Office) KANSAS 
MICHIGAN 

(S. Cen. Regional Office) Ste 17, R.P. #2 18167 U.S. 19 North Rush & West Associates 
Bergin-Milan Group, Ltd. 

15851 Dallas Pkwy., P.O. Box 14 Suite 455 333 E. Poplar Street 

Suite 1100 Calgary, Alberta Clearwater, FL 34624 Olathe, KS 66061 33900 W. Eight Mile Rd. 
Suite 181 

Dallas, TX 75248 Canada T2P 2G5 
KENTUCKY HAWAII Farmington Hills, MI 

CALIFORNIA Dynasty Components 
/DT (EASTERN) 48335 

1502-2041 Bellwood Ave 
lOT Burnaby, BC Canada (Western Headquarters) Norm Case Associates MINNESOTA 
(Corporate Headquarters) V5B 4V5 2975 Stender Way 21010 Center Ridge Road lOT 
2975 Stender Way Santa Clara, CA 95052 Rocky River, OH 44116 (N. Cen. Regional Office) 
P.O. Box 58015 COLORADO 

IDAHO KENTUCKY 1650 W. 82nd Street 
Sa.nta Clara, CA 95052 lOT 

(NORTHERN) Suite 1040 
/DT 5299 DTC Blvd., Ste 350 (WESTERN) Minneapolis, MN 55431 
(Western Headquarters) Inglewood, CO 80111 Anderson Associates Arete Sales 

2975 Stender Way Thorson Rocky Mountain 270 S. Main Street P.O. Box 24796 OHMS Technology Inc. 

Suite 108 IndianapOlis, IN 46224 5780 Lincoln Drive 
Santa Clara, CA 95052 7108 "D" S. Alton Way 

Bountiful, UT 84010 Suite 400 
lOT Suite A Norm Case Associates Edina, MN 55436 
(SW Regional Office) Englewood, CO 80112 IDAHO 303 Uhl Road 

6 Jenner Drive CONNECTICUT (SOUTHERN) Melbourne, KY 41059 MISSISSIPPI 
Suite 100 

Thorson Rocky Mountain LOUISIANA lOT 
Irvine, CA 92718 SJ New England 555 Sparkman Drive 

10 Copper Ridge Circle 5505 South 900 East, /DT Suite 1238 /DT Guilford, CT 06437 Ste.140 (S. Cen. Regional Office) Huntsville, AL 35816 (SW Regional Office) 
SJ New England 

Salt Lake City, UT 84117 14285 Midway Road 
17609 Ventura Blvd. Suite100 MISSOURI 
Suite 300 15 Coventry Lane ILLINOIS 

Dallas, TX 75244 
Encino, CA 91316 Naugatuck, CT 06770 lOT 

Rush & West Associates 
2170 Mason Road 

Quest-Rep DELAWARE (Central Regional Office) MAINE st. Louis, MO 63131 
6494 Weathers Place /DT 

1375 E. Woodfield Road lOT 
Suite 200 (SE Regional Office) 

Suite 380 (NE Headquarters) MONTANA 
San Diego, CA 92121 Horn Point Harbor 

Schaumburg,lL 60173 #2 Westboro Business Pk. Thorson Rocky Mountain 

CANADA 105 Eastern Avenue TEQ Sales 200 Friberg Pkwy, 7108 "D" S. Alton Way 

Suite 201 820 Davis Road Suite 4002 Suite A 
(EASTERN) Annapolis, MO 21403 Suite 304 Westboro, MA 01581 Englewood, CO 80112 
Dynasty Components S-J Mid Atlantic, Inc. 

Elgin,lL 60123 
110-1140 Morrison Drive 131-D Gaither Drive 
Ottawa, Ontario Mt. Laurel, NJ 08054 
Canada K2H 8S9 



NEBRASKA NEW MEXICO OHIO SOUTH CAROLINA VIRGINIA 
Rush & West Associates Western High Tech Mktg. Norm Case Associates Tingen Technical Sales lOT (SE Regional Office) 
333 E. Poplar Street 9414 E. San Salvador 21010 Center Ridge Road 304A W. Millbrook Road Horn Point Harbor 
Ste.C-3 Suite 206 Rocky River, OH 44116 Raleigh, NC 27609 105 Eastern A venue 
Olathe, KS 66061 Scottsdale, AZ 85258 

OKLAHOMA SOUTH DAKOTA 
Suite201 
Annapolis, MO 21403 

NEVADA NEW YORK lOT OHMS Technology Inc. 
(NORTHERN) lOT (S. Cen. Regional Office) 5780 Lincoln Drive WASHINGTON 
lOT (NE Regional Office) 14285 Midway Road Suite 400 Thorson Pacific, Inc. 

(Western Headquarters) 1160 Pittsford Victor Rd. Suite 100 Edina, MN 55436 12340 N.E. 8th St., #201 

2975 Stender Way Bldg. E Dallas, TX 75244 
TENNESSEE 

Bellevue, WA 98005 

Santa Clara, CA 95052 Pittsford, NY 14534 
OREGON lOT WEST VIRGINIA 

NEVADA Quality Components 
lOT 555 Sparkman Drive Norm Case Associates 3343 Harlem Road 

(SOUTHERN) Buffalo, NY 14225 (NW RegionalOffice) Suite 1200-0 21010 Center Ridge Road 

Western High Tech Mktg. 
15455 NW Greenbriar Huntsville, AL 35816 Rocky River, OH 44116 

Quality Components PkWay 
9414 E. San Salvador, 116 E. Fayette Street Suite 210 TEXAS WISCONSIN 
Suite 206 Manlius, NY 13104 Beaverton, OR 97006 lOT TEQ Sales 
Scottsdale, AZ 85258 

Quality Components Thorson Pacific, Inc. 
(S. Cen. Regional Office) 20720 W. Watertown Rd. 

NEW HAMPSHIRE 451 Brookwood Dr. 9600 S.w. Oak Street 14285 Midway Road Suite 201 

lOT Webster, NY 14622 Suite 320 Suite 100 Waukesha, WI 53186 

(NE Headquarters) Quality Components Portland, OR 97223 
Dallas, TX 75244 

WYOMING 
#2 Westboro Business Pk. RD #2, Box 31 E PENNSYLVANIA 

lOT 
Thorson Rocky Mountain 

200 Friberg Pkwy, Glassfactory Road 6034 W. Courtyard Dr. 
7108 "D" S. Alton Way 

Suite 4002 Holland Patent, NY 13354 (WESTERN) Ste.305-60 
Suite A 

Westboro, MA 01581 
SJ Associates Norm Case Associates Austin, TX 78730 

Englewood, CO 80112 

NEW JERSEY 265 Sunrise HWay, #20 21010 Center Ridge Road UTAH 
Rockville Centre, NY Rocky River, OH 44116 

Anderson Associates lOT 
(SE Regional Office) 11570 PENNSYLVANIA 270 S. Main Street 
One Greentree Centre, NORTH CAROLINA {EASTERN} Suite 108 
Suite 202 

lOT S-J Mid-Atlantic 
Bountiful, UT 84010 

Marlton, NJ 08053 
213 Townsend Ct. 131-D Gaither Drive Thorson Rocky Mountain 

SJ Mid-Atlantic, Inc. Cary, NC 27511 Mt. Laurel, NJ 08054 1831 E. Fort Union Blvd. 

1331-D Gaither Drive Suite 103 
Mt. Laurel, NJ 08054 

Tingen Technical Sales RHODE ISLAND Salt Lake City, UT 84121 
304A W. Millbrook Road lOT 

NEW JERSEY Raleigh, NC 27609 ,(NE Headquarters) VERMONT 
(NORTHERN) NORTH DAKOTA #2 Westboro Business Pk. lOT (NE Headquarters) 

SJ Associates 200 Friberg PkWay, #2 Westboro Business Pk. 

265 Sunrise HWay, #20 
OHMS Technology Inc. 

Suite 4002 200 Friberg Pkwy, 
5780 Lincoln Drive Westboro, MA 01581 Suite 4002 Rockville Centre, NY Suite 400 Westboro, MA 01581 11570 Edina, MN 55436 

AUTHORIZED DISTRIBUTORS (U.S. and Canada) 

Future Hamilton Hallmark Insight Port WYLE 
Electronics Electronics Electronics 

Contact your local office. 

INTERNATIONAL SALES REPRESENTATIVES 
AFRICA GEC Electronics Division CHINA FINLAND A2M 

Prime Source (PTY) Ltd. 
Perth, WA, Australia Lestina International, Ltd. AVNET Nortec OY Bron, France 

Oraange Grove, So. Africa 
Tel.: 613-381-4040 Beijing, China Helsinki, Finland Tel.: 33-1-72-37-0414 

Tel.: 2711-444-7237 GEC Electronics Division Tel.: 86-1-849-9430 Tel.: 358-0670-277 A2M 
Bowen Hills, Australia Lestina International, Ltd. FRANCE 

Buc, France 
AUSTRALIA Tel.: 619-252-5801 Tel.: 33-1-39-56-8181 
GEC Electronics Division 

Guang Zhou 
lOT 

AUSTRIA Tel.: 86-20-885-0613 A2M 
Rydalmere,NSW, (So. Europe Reg. Office) Cesson-Sevigne, France 
Australia Elbatex GmbH DENMARK 15 Rue du Buisson aux Tel.: 33-1-99-63-3232 
Tel.: 612-638-1999/1888 Vienna, Austria Exatec AlS Fraises 

Tel.: 43-186-32110 91300 Massy, France A2M 
GEC Electronics Division Skovlunde, Denmark 
Adelaide, SA, Australia BELGIUM Tel.: 45-44-927-000 Tel.: 33-1-69-30-89-00 Le Chesnay Cedex, 

France 
Tel.: 618-223-1222 ACALN.V. AVNET Nortec AlS A2M Tel.: 33-1-39-54-9113 
GEC Electronics Division Betea Components Herlev, Denmark Brignolles, France 

A2M Tel.: 33-1-94-59-2293 
Burwood, Australia Zaventem, Belgium Tel.: 45-42-842-000 Merignac, France 
Tel.: 613-245-3230 Tel.: 322-725-1080 Tel.: 33-1-56-34-1097 



COMPRESS Jermyn GmbH ISRAEL Dia Semicon Systems Solna, Sweden 
Rungis Cedex, France Herrenberg, Germany Active Technologies Yokohama, Japan Tel.: 46-8629-1400 
Tel.: 331-4687-8020 Tel.: 49-70321203-01 New Hyde Park, NY Tel.: 045-476-7410 AVNET Nortec OY 
AVNETEMG Jermyn GmbH Tel.: (516) 488-1226 Kanematsu Semiconduc- Helsinki, Sweden 
Cesson-Sevigne, France Pinneberg, Germany Vectronics, Ltd. tor Corp. Tel.: 358-0613-181 
Tel.: 33-99-83-9898 Tel.: 49-40/5282041 Herzlia, Israel Tokyo, Japan 

SWITZERLAND 
AVNET EMG Jermyn GmbH Tel.: 972-9-55-60-70 Tel.: 813-3551-7791 

Chantillon, France Nornberg, Germany Tachibana Tectron Co. Ltd Eljapex 

Tel.: 33-149-652-2750 Tel.: 49-911425095 ITALY Tokyo, Japan Wettingen, Switzerland 

lOT (lOT Italia S.r.L.) Tel.: 813-3793-1171 Tel.: 011-41-56275-777 
AVNET EMG Jermyn GmbH 
Rognes, France Hermsdorf, Germany Central Direzionale 

KOREA TAIWAN 
Colfeoni Tel.: 33-42-50-1805 Tel.: 49-3660142374 
Palazzo Astolabia Uniquest Korea Johnson Trading & 

AVNETEMG Scantec GmbH Via Cardano 2 Seoul, Korea Engineering Co. 

Saint-Etienne, France Plan egg, Gerrnany 20041 Agrate Brianza, Tel.: 822-562-8805 Taipei, Taiwan ROC 

Tel.: 33-77-79-7970 Tel.: 49-898598021 Milan,ltaly 
Tel.: 886-273-31211 

Uniquest Corporation 
AVNET EMG Scantec GmbH Tel.: 39-39-68-99-987 San Jose, CA Synnex Technology 

SchwerwilJer, France Kirchheim, Germany AVNET De Mico Tel.: 408-432-8805 International Corp. 

Tel.: 33-88-82-5514 Tel.: 49-702183094 Cassina De Pecchi (MI) 
Taipei, Taiwan ROC 

Scantec GmbH Tel.: 02-95-34-36-00 NETHERLANDS Tel.: 886-2-506-3320 
GERMANY 

Ruckersdorf, Germany AVNET De Mico 
ACAL Auriema World Peace Industrial 

/DT Eindhoven, Netherlands Co., Ltd. Tel.: 49-91-157-9529 Torino,ltaly (Cen. Europe Reg. Office) Tel.: 040-502-602 Nankang, Taipei, 
GottfriedVonCramm-Str.1 Topas Electronic GmbH Tel.: 011-31-81-481/500 

Taiwan ROC 
8056 Neufahrn, Germany Hannover, Germany AVNET De Mico NEW ZEALAND Tel: 886-2-788-5200 
Tel.: 49-8165-5024 Tel.: 49-51-113-1217 Rome,ltaly GEC Electronics Division 

AVNET E2000 Topas Electronic GmbH Tel.: 06-33-32-283/284 Auckland, New Zealand UNITED KINGDOM 

Munich, Germany Quickborn, Germany AVNET DeMico Tel.: 649-526-0107 lOT 

Tel.: 089-45110-01 Tel.: 49-4106-73097 Bologna, Italy NORWAY 
(European Headquarters/ 

AVNET E2000 GREECE Tel.: 051-55-56-14/00-64 No. Europe Reg. Office) 
AVNET Nortec AlS Prime House 

Berlin, Germany Digital Electronics AVNET De Mico Hvalstad, Norway Barnett Wood Lane 
Tel.: 030-2110761/0764 Athens, Greece Rubano (Padova), Italy Tel.: 47-66-84-62-10 Surrey, UK KT227DG 
AVNET E2000 Tel.: 30-1-533-5754 Tel.: 049-63-35-55/36-00 Tel.: 44-372-363-339/734 
Dusseldorf, Germany AVNET De Mico PORTUGAL 
Tel.: 0211-92003-0 HONG KONG Campi Briseno, Italy Anatronic SA Avnet Access, Ltd. 

Letchworth, Herfordshire, 
AVNET E2000 

lOT ASIA LTD. Tel.: 055-89-41-05/15 Odivelas, Portugal 
UK 

Frankfurt, Germany 
Unit 1003 Las; Electronica 

Tel.: 351-19376267/6287 
Tel.: 0462-480888 

China Hong Kong City 
Tel.: 069-973804-0 

Tower 6, 33 Canton Road 
Bologna, Italy SINGAPORE! MicroCalJ, Ltd. 

AVNET E2000 Tsimshatsui, Hong Kong 
Tel.: 3951-353815/374556 FAR EAST Thame Oxon, UK 

Hamburg, Germany Tel.: 852-736-0122 Lasi Electronica Serial System PTE LTD Tel.: 44-844-261-939 
Tel.: 040-645570-0 

Lestina International Ltd. 
Firenze, Italy Singapore M.M.D. Ltd 

AVNET E2000 Kowloon, Hong Kong 
Tel.: 3955-582627 Tel.: 65-280-0200 Reading, Berkshire 

Nurnberg, Germany Tel.: 852-735-1736 Lasi Electronica SPAIN Tel.: 44-734-313232 
Tel.: 0911-995161-0 Milano, Italy 

AVNET E2000 
INDIA Tel.: 39-266-1431 Anatronic, SA 

Gerlingen, Germany Techno Trends Lasi Electronica 
Madrid, Spain 

Tel.: 07156-356-0 San Jose, CA Roma, Italy 
Tel.: 34-1-542-5566 

Jermyn GmbH 
Tel.: (408) 294-2833 Tel.: 396-5405301/ Anatronic, SA 

Limburg, Germany Sritech Information 5409614 Barcelona, Spain 

Tel.: 49-6431/508-0 Technology, Inc Lasi Electronica 
Tel.: 34-3-458-1906/7 

Jermyn GmbH 
Javanagar, Bangalore Torino, Italy SWEDEN 

Berlin, Germany 
0812-643608 Tel.: 3911-328588/359277 /DT (/DTAB) 

Tel.: 49-30/2142056 IRELAND JAPAN Veddestavagen 13 

Jermyn GmbH Bloomer Electronics IDTKK 
S-175 62 Jarfalla, Sweden 

Dusseldorf, Germany Craigavon, County (Japan Headquarters) 
Tel. :468-761-1130 

Tel.: 49-211/25001-0 Armagh, N. Ireland Sumitomo Fudosan AVNET Nortec AB 

Jermyn GmbH Tel: 762-3398181 Sanbacho Bldg. Vinthundsvagen, Sweden 

Heimstetten, Germany 6-26 Sanbacho Tel.: 46-8629-1400 

49-89/909903-0 Chiyoda-Ku AVNET Nortec AB 
Tokyo 102, Japan 
Tel.: 813-3221-9821 






