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- IMS1400 !
High Performance
16Kx1 Static RAM

mMoSs

FEATURES characteristics are made_possible by the combir]ation
* 35, 45 and 55ns Chip Enable access ﬁ{wggvtigﬁiﬁggﬁn design and INMOS" proprietary

¢ Maximum active power 660mwW

« Maximum sfandby power 110mwW
« Single 5 volt = 10% supply

* E (CE) power down function

« TTL compatible inputs and output
* Fully static—no clocks for timing

¢ Three-state output

The IMS1400 features fully static operation requiring
no external clocks or timing strobes, equal access and
cycle times, full TTL compatibility and operation from
a single +5V £+ 10% power supply. Additionally, a Chip
Enable (E) function is provided that can be used to
place the IMS1400 into a low power standby mode,
reducing power consumption to less than 110mWw.

The IMS1400 is packaged in a 20-pin, 300 mil DIR,

DESCRIPTION and is also available in-a 20-pin chip carrier, making
possible high system packing densities.
The INMOS IMS1400 is a high performance 16K x 1 The IMS1400 is a high spegd itended
bit static RAM having access times of 35, 45 and 55ns for applications that derpan ST IOF, B

and a maximum power consumption of 660mW. These
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ABSOLUTE MAXIMUM RATINGS* TYPICAL DYNAMIC Igc VS TEMPERATURE

Voltage on any pin relative to Vgg. .. .. ... —3.5t07.0V 10 7 TI46 23' -

Temperature Under Bias........... —55°C to 125°C \v s ‘ -46-23-05

Storage Temp. (Ceramic Package). . . . —65°C to 150°C 100 O

Storage Temp. (Plastic Package). . .. —=55°C to 125°C

Power Dissipation. . .......coovhvvenvriniann. 1w

DCOutputCurrent...........ovvvi i 50mA

*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 tﬁe device at these or anx.other conditions

above those indicated in the operational sections of this specification is

notimplied. Exposure to absolute maximum rating conditions for extended —550 00 26° 700 1280

periods-may atfect reliability. Temperature (°C)

DC OPERATING CONDITIONS

SYMBOL PARAMETER MIN | TYP |MAX|UNITS NOTES
Vee Supply Voltage 45| 5.0 155 Y
Vss Supply Voltage 0 0 0 \)
Vi Input Logic “1" Voltage 2.0 6.0 \Y All Inputs
Vi " Input Logic “0" Voltage -2.5 08| Vv All Inputs
Ta Ambient Operating Temperature 0 70 °C 400 Linear ft/min
transverse air flow

DC ELECTRICAL CHARACTERISTICS (0°C < T, < 70°C) (Vg = 6.0V £ 10%)

SYMBOL PARAMETER MIN | MAX
lccs Average Vo Power Supply Gurrent AC
Sta

lcca Ve Power Supply Cu

amih(

Output Logic g Vol

Vou Output Logic "gaM\
AC TEST CONDITIONS® FIGURE 1. OUTPUT LOAD
2.0V
INPUL PUISB LBVELS. . .t iv vt e iinr e crnr e Vgg o 3V
Input Rise and Fall Times.......... s 5ns
Input and Output Timing Reference Levels. . .. ...........00s 1.5V
OUIDULLOAD. « v evveeeeveeeieve i eiiiienens See Figure 1 1000
Note a: Operation to specifications guaranteed 2ms after Voo applied.
\
CAPACITANCE (T, = 25°C, f = 1.0MHz) @ (Boun
?IoNgf.UDING
SYMBOL PARAMETER MAX | UNIT | CONDITIONS SCOPE AND
Cin Input Capacitance 4 pF | av=0to3V JiGg)
Cout Qutput Capacitance 7 pF | AV=010 3V
Ce E Capacitance 6 oF | AV=0to3V -

Note b: This parameter-is sampled and not 100% fested.
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7 T:A6-23-05 IMsS1400

RECOMMENDED AC OPERATING CONDITIONS (0°C < To< 70°C) (Ve = 5.0V = 10%)
READ CYCLE
NO. Stan:ayr::iﬁ:rna(e PARAMETER N:I‘:\(I)OM?QSX N:m)OM‘fX N:l‘:‘?OMSI-\SX UNITS |[NOTES

1 | teqy tacs | Chip Enable Access Time 35 45 55 ns

2 |ty tre | Read Cycle Time 35 40 50 ns c

3 | tavav taa | Address Access Time 35 40 50} ns

4 |taxax | ton | Output Hold After Address Change 3 3 3 ns

5 |taox | tz | Chip Enable to Output Active 5 5 5 ns

6 {temoz | tuz | Chip Disable to Output Disable 0{25}) 0]25] 0}30| ns f

7 | teuccu! tu | Chip Enable to-Power Up 0 0 0 ns

8 | teuice | teo Chip Disable to Power Down 0|45 0]45| 0|55 ns

tr Input Rise and Fall Times 50 50 501 ns e

Note ¢: For READ CYCLES 1 & 2, W is high for entire cycle.
Note d: Device is continuously selected E low.

Note e: Measured between V. max and V,y min.

Note f: Measured + 200mV from steady state output voltage.

READ CYCLE 1°¢

A (ADDRESS)r )

Pins 1-7,
13-19

Q (bouT)
Pin8 __

READ CYCLE 21]
W 1N Y . |
B TN 1 /f/f//////f)[
g;‘,f’g”" ( DATA VALID ) pons

7 -
TELICCH TEHICCL
acTve [ euy (tPD)
lcc STANDBY .
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IMS1400 :
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RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (Ve = 5.0V = 10%)
WRITE CYCLE 1: WconTROLLED" a T-46-23-05.- o
N A ermats PARAMETER M| mAXwN AX g U1 TS [NOTES
9 | tavav twe | Write Cycle Time 35 40 50 ns

10 | twown | twp | Write Pulse Width ) 20 20 25 ns

11 | teuwn tcw | Chip Enable to End of Write 35 40 50 ns

12 {towwn | tow | Data Set-up to End of Write 15 15 20 ns

13 | twwox | ton | Data Hold After End of Write 0 0 0 ns

14 | tawn | taw | Address Set-up to End of Write 35 40 50 ns

15 { taw | tas | Address Set-up to Beginning of Write |10 10 15 ns

16 | twuax | twan | Address Hold After End of Write 0 0 0 ns

17 { twoz | twz | Write Enable to Output Disable 0]20] 0]20{ 0|25 ns f

18 | twuax | tow | Output Active After End of Write 1 0]25] 0}25] 0130| ns g

Note f: Measured = 200mV trom steady state output voltage.
Note g:If E goes low with W low, output remains in high impedance state.
Note h: E or W must be > V| during address transition.

WRITE CYCLE 1

P (DIN)
Pin 12 [

17
Twiaz
(w2) -:I (iow)
Q’(DOUT) I DATA UNDEEINED HIGH IMPEDANCE
Pin 8 /|
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RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (Ve = 5.0V % 10%)
WRITE CYCLE 2: £ contrOLLEDD

e e P TuNTs [NOTES
19 | tavay twe | Write Cycle Time 35 40 50 ns

20 | twew | twp | Write Pulse Width 7 20 20 25 ns

21 | teen tow | Chip Enable to End of Write 35 40 50 ns

22 | toven tow | Data Set-up fo End of Write 15 15 20 ns

23 | tewox | fon | Data Hold After End of Write 5 5 5 ns

24 | taven | taw | Address Set-up.to End of Write 35 40 50 ns

25 | teunx | twn | Address Hold After End of Write 0 0 0 ns

26 | tave tas Address Set-up to Beginning of Write [—5 -5 -5 ns

27 | twioz twz | Write Enable to Output Disable 0{20f 0]20] 0]25| ns f

Note f: Measured = 200mV from steady state output voltage.
Note h: E or W must be >V, during address transitions.

WRITE CYCLE 2

2
€ TEHAX o
T fWR)

(A

22 TEHDX
D (DIN) 2 ~—
(DIN) .
Pin 12 l DATA VALID I
27

g —>

Q (DOUT) I - HIGH IMPEDANCE
. DATA UNDEFINED
Pin8
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DEVICE OPERATION

_The IMS1400 has two control inputs, Chip Enable
(E) and Write Enable (W), fourteen address inputs, a
data in (D) and a data out (Dgyr).

When V¢ is first applied to pin 20, a circuit associated
with the E input forces the device into the lower power
standby mode regardless of the state of the E input.
After V¢ is applied for 2ms, the E input controls de-
vice selgction as well as active and standby modes.

With E low, the device is selected and the 14 address
inputs are decoded to select one memory cell out of
16,385. READ and WRITE operations on the memory
cell are controlled by W input. With E high, the device
is deselected, the output is disabled, and the power
consumption is reduced to less than 1/6 of the active
mode power.

READ CYCLE _ _

A read cycle is defined as W = Vi min with E <
V. max. Read access time is measured from either E
going low or from valid address.

The READ CYCLE 1 waveform on page 3 shows a
read access_that is initiated by a change in the address
inputs while E is low. The output remains active through-
out a READ CYCLE 1 and is_valid at the specified
address access time. As long as E remains low, the cycle
time is equal to the address access time.

The READ CYCLE 2 waveform on page 3 shows a
read access that is initiated by E going low. As long as
address is stable within 5ns after E goes low, valid data
is at the output at the specified Chip Enable access
time. If address is not valid within 5ns after E goes low,

90D 01500 D

T-46-23-05 .

the timing is as specified in the READ CYCLE 1. Chip
Enable access time is not affected by the duration of
the deselect interval.

WRITE CYCLE —

A write cycle is initiated by the latter of W or E going
low, and terminated by W (WRITE CYCLE 1) or E
(WRITE CYCLE 2) going high. During the write cycle,
data on the input (D) is written into the selected cell,
and the output (Doyr) is in high impedance.

If a write cycle is initiated by W going low, the address
must be stable for the WRITE CYCLE 1 set-up time.
if a write cycle is initiated by E going low, the address
must be held stable for the entire write cycle. After W
or E goes high to terminate the cycle, addresses may
change. If these address set-up and hold times are not
met, contents of other cells may be altered in unpre-
dictable ways.

WRITE CYCLE 1 waveform on page 4 shows a write
cycle terminated by W going high. D,y set-up and hold
times are referenced to the rising edge of W. With W
high, Doy becomes active.

WRITE CYCLE 2 waveform on page 5 shows a write
cycle terminated by E going high. D)y set-up and hold
times are referenced to the rising edge of E. With E
high, Doyr remains in the high impedance state.

APPLICATION

To ensure proper operation of the JM&LQOO in a
system environment, it is reooﬁﬁmgaqad iaat%‘z\xe follow-
ing guidelines on boardd¥out and; power: distribution
be followe[g; ﬁf'k;‘”‘ K%o’ L
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POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of de-
coupling capacitors. The impedance in the decoupling
path from the power pin (20) through the decoupling
capagcitor, to the ground pin (10) should be kept to a
minimum. The impedance of this path is determined
by the series impedance of the power line inductance
and the inductance and reactance of the decoupling
capacitor.

To reduce the power line impedance, it is recom-
mended that the power trace and ground trace be
gridded or provided by separate power planes. The high
frequency decoupling capacitor should have a value of

<«DEVICE

CAPACITOR

Ve, Vss GRID SHOWING -
DECOUPLING:GAPACITORS

“wit

IMS1400

T-46-23-05

0.1pF, and be placed between the rows of memory
devices in the array (see drawing). A larger tantalum
capacitor with a value between 22uF and 47uF should
be placed near the memory board edge connection
where the power traces meet the backplane power dis-
tribution system. These large capacitors provide buik
energy storage to prevent voltage drop due to the main
supply being located off the memory board and at the
end of a long inductive path.

Also, to prevent loss of signal margins due to differ-
ential ground noise, the ground grid of the memory
array should be extended to the TTL drivers in the
peripheral circuitry.

TERMINATION
Trace lines on a memory board in the array look to
TTL driver signals like low impedance, unterminated

« transmission lines. In order to reduce or eliminate the

reflections of the TTL signals, line termination is recom-
mended. The termination may be either parallel or series
but the series termination technique has the advantages
of drawing no DC current and using a minimum of
components. The recommended technique is to use
series termination. .

A series resistor in the signal line at the output of the
TTL driver to match the source impedance of the TTL
driver to the signal line will dampen the reflections on
the line. The line should be kept short with the driver-
termination combination close Ejhe e I

Some experimentation will_have;
the proper value_to &

il equired.
1S of b‘foper power distribution techniques,
udimy adequate use of decoupling capacitors, along
h proper termination of '[ljidriver outputs, are some
 rules to be followed.

of the most impbrtag%t
The rules: afEinfende;
oins ata il memory board by pro-

ively free of noise spikes
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INFORMATION

DEVICE SPEED PACKAGE PART NUMBER
35ns PLASTIC DIP IMS1400P-35
35ns CERAMIC DIP IMS14008-35
35ns CHIP CARRIER IMS1400W-35
45ns PLASTIC DIP IMS1400P-45

IMS1400 45ns CERAMIC DIP IMS1400S-45
45ns CHIP CARRIER IMS1400W-45
55ns PLASTIC DIP IMS1400P-55
55ns CERAMIC DIP IMS14008-55
55ns CHIP CARRIER IMS1400W-55
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