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FEATURES DESCRIPTION
+ INMOS Very High Speed CMOS The INMOS IMS1820 is a high performance 64K x 4
» Advanced Process - 1.2 Micron Design Rules CMOS static RAM. The IMS1820 allows speed
» 64K x 4 Bit Organization enhancements to existing 64K X 4 applications with the
+ 25,35 and 45 nsec Address Access Times additional benefit of reduced power consumption.
« 25, 35 and 45 nsec Chip Enable Access Times The IMS1820 features fully static operation requiring
* Fully TTL Compatible no external clocks or timing strobes, and equal address
» Common Data Input & Output access and cycle times. Additionally, the IMS1820
» Three-state Output provides a Chip Enable (/E) function that can be used to
+ 24-Pin, 300-mil DIP place the device into a low-power standby mode.
*+ 28PinLLCC The IMS1820E is an extended temperature version
« Single +5V *+ 10% QOperation pending full military qualification of the IMS1820M.
» Power Down Function
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IMS1820
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relativeto Vgs.......... -2.0t0 7.0V
Voltage on l/O...ooveiiiiiiicen. -1.0to (Vg +0.5V)
Temperature UnderBias................. -55°Cto 125°C
Storage Temperature ..................... -65° Cto 150°C
Power Dissipation...........ccocceiviiiniiiiiciiinnen, 1w
DC Qutput Current..........cocevevieiviiiveeeeereeenn. 25mA

(One Second Duration)

DC OPERATING CONDITIONS

“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 extedended periods may affect reliability.

SYMBOL PARAMETER MIN TYP MAX UNITS NOTES

Vee Supply Voltage 45 5.0 55 \Y

Vss Supply Voltage 0 0 0 Y

ViH Input Logic "1" Voltage 22 Ve + .5 \Y Allinputs

ViL Input Logic "0" Voltage -1.0 0.8 Y Allinputs

Ta Ambient Operating Temperature 0 70 °C

DC ELECTRICAL CHARACTERISTICS (0°C<Tp<70°C) (Voo =5.0V+10%) 2
SYMBOL PARAMETER MIN | MAX| UNITS NOTES

Average Vo Power .

I CC _

CC1 | supply Current 120 mA | tavav=tavay (min)

loco V¢ Power Supply Current 20 mA E = Vjy All other inputs at
(Standby,Stable TTL Input Levels) VINSVLor2Viy

leca Ve Power Supply Current 10 mA E>(Vgc - 0.2) All other inputs at
(Standby, Stable CMOS Input Levels) VINSO0.20r= (Voo -0.2V)
Ve Power Supply Current E>= (Ve - 0.2) Inputs cycling at

lcc4 | (standby, Cycling CMOS Input Levels) 15 | MA |y <020r>(Vog-0.2V)

Ve = max
i Input Leakage Current (Any Input cC
ILK P g (Any Input) +1 MA | viy=Vssto Voe

loLk | Off State Output Leakage Current +10 HA x&o:vrgg);o Voo

VoH | Output Logic"1" Voltage 24 V louT =-4mA

VoL | Output Logic "0" Voltage 0.4 V| lgyT=8mA

Note a: Igc is dependent on output loading and cycle rate, the specified values are obtained with the output unloaded.

AC TEST CONDITIONS
Input Pulse Levels..........ccooooiiiiiiiinicciiiinee, Vs o 3V
Input Rise and Fall Times...........cocviiiiinniiicie 5ns
Input and Output Timing Reference Levels.................... 1.5V
Output Load.......ooeeeiiieiiieeeee e, See Figure 1
CAPACITANCE " (Ta=25°C, i=1.0MHZ)
SYMBOL| PARAMETER | MAX| UNITS | CONDITIONS
CIN Input Capacitance 4 pF AV =0to3V
Cout |Output Capacitance | 4 pF AV =0to3V

Note b: This parameter is sampled and not 100% tested.

FIGURE 1. OUTPUT LOAD

5.0V
l{e] %
% 1

480Q

30pF
(INCLUDING
SCOPE AND
FIXTURE)

This Material Copyrighted By Its Respective Manufacturer



IMS1820

RECOMMENDED AC OPERATING CONDITIONS (0°C < T <70°C) (Vgg =5.0V+10%)
READ CYCLE®

NO. S | Atomai PARAMETER  ‘uTyiay i wax] | ax] UNTS | NOTES
1 | tfELav tacs | Chip Enable Access Time 25 35 45 ns
o | tavav {=To} Read CycleTime 25 35 45 ns
3 | tavav tAA Address Access Time 25 35 45 ns
4 | taxax toH Output Hold After Address Change 3 3 3 ns
5 | ELQX tLz Chip Enable to Output Active 3 3 3 ns
6 | 'EHaz tHz Chip Disable to Output Inactive 0| 12 0 | 15 0 | 20 ns £,
7 | ELICCH tpu Chip Enable to Power Up 0 0 0 ns j
8 | teHiccL tpD Chip Enable to Power Down 30 30 30 ns j
tr Input Rise and Falll Times 50 50 50 ns €]

Note c: For READ CYCLE 1 & 2, Wis high for entire cycle.

Note d: Device is continuously selected, E low

Note e: Measured between V| max and Vi min.

Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.

Note g: E and W must transition between Vj(min) to V)_ (max) or V|_(max) to V| (min) in a monotonic fashion.
Note j; Parameter guaranteed but not tested.

READ CYCLE 1°¢
2 tAVAV >
ADDRESS *
<+«—— 3tavav
4 tAxax
Q(DATAOUT) ) DATA VALID
READ CYCLE 2°
+— Qv
E lz7rIy
5 tgLQX 6tEHQz —»| [¢—
Q(DATAOUT) ~ HIGHIMPEDANCE DATA VALD ——

L——» 7 teLiIcCH
ACTIVE_ _ _ 8 teHICCL
lcc
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IMS1820
RECOMMENDED AC OPERATING CONDITIONS (0°C<Tp <70°C) (Vg = 5.0V +10%)
WRITE CYCLE 1: W CONTROLLED®"

Ol e | amerraza| __PARAMETER i T [ T wa an {wax] UNTS | NOTES
9! tavav twe Write Cycle Time 25 35 45 ns
10 | twiwH twp | Write Pulse Width 20 30 40 ns
11| tELwH tcw Chip Enable to End of Write 20 30 40 ns
12 { tpvywH tow Data Set-up to End of Write 10 15 20 ns
13 | twHDX {pH Data Hold After End of Write 0 0 0 ns
14 | taAvwH taw Address Set-up to End of Write 20 30 40 ns
15| tavwL tas Address Set-up to Beginning of Write 0 0 0 ns
16 | twHAX twRr Address Hold After End of Write 0 0 0 ns
17 | twrLaz twz Wirite Enable to Output Disable 0 | 10 0 | 15 0 20 ns fj
18 | twHax tow Output Active After End of Write 5 5 5 ns i
Note f: Measured +200mV from steady state output voltage. Load capacitance is S5pF.
Note g: E and W must transition between Vj(min) to Vy_(max) or V_(max) to Vi (min) in a monotonic fashion.
Note h: E or Wmustbe > Vjy during address transitions.
Note i: If Wis low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.
WRITE CYCLE 1

ADDRESS

D (DATAIN)

9 tavav

) Iq 11
é

tELWH

N 220000000

10 tWLWH ——p»

-t .| 16 twHAX

4

/

I:_ —— 14 taywH
" Yl

12 tpywH '—q 13 twHDX
VALID

17 twiaz I-——

Q(DATAOUT) DATA UNDEFINED
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IMS1820
RECOMMENDED AC OPERATING CONDITIONS (0°C < Ty <70°C) (Vog = 5.0V £10%)
WRITE CYCLE 2: E CONTROLLEDS"

NO.\ Samara] Atorats PARAMETER MIN MAX M [MAX | M | x| UNITS | NOTES
19 | tavav twc | Write Cycle Time 25 35 45 ns

20 | twLEH twp Write Pulse Width 20 30 40 ns

21 tELEH tcw Chip Enable to End of Write 20 30 40 ns

22 | tpveH tpw | Data Set-up to End of Write 10 15 20 ns

23 | teHDX tpH Data Hold After End of Write 0 0 0 ns

24 | tAVEH taw Address Set-up to End of Write 20 30 40 ns

25 | teHAX twr | Address Hold After End of Write 0 0 0 ns

26 | tAVEL tas Address Set-up to Beginning of Write 0 0 0 ns

27 | twLaz twz | Write Enable to Output Disable 0|10 | 0 |15 0 | 20 ns f,j

Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.

Note g: E and W must transition between V(min) to Vji_(max) or V|_ (max) to V|4 (min) in a monotonic fashion.
Note h: E or W mustbe > V|y during address transitions.

Note i: If Wis low when E goes low, the output remains in the high impedance state.

Note j;: Parameter guaranteed but not tested.

WRITE CYCLE 2 19 tavay
ADDRESS )(
26
tAVEL 21 e EH >
E )4
24 tAVEH " < 1 25 tEHAX
o
W \\\\\\\\\\\\\\\\\f e (7777
22 tpygH | 23 tgHDX
D (DATAIN)
27 twraz I'—-
HIGH IMPEDANCE
Q(DATAOUT)
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This Materi al

IMS1820
DEVICE OPERATION

The IMS1820 has two control inputs, Chip Enable (/E)
and Write Enable (/W), 16 address inputs (A0 -A15),
and four data I/O lines. The /E input controls device
selection as well as active and standby modes. With /E
low, the device is selected and the16 address inputs
are decoded to select one 4 bit word out of 64K words.
Read and Write operations on the memory cell are
controlled by /W input. With /E high, the device is
deselected, the outputs are disabled, and the power
consumption is reduced to less than one-third of the
active mode power with TTL levels and even lower with
CMOS levels.

READ CYCLE

A read cycle is defined as /W > V|y min with /E <
ViLmax. Read access time is measured from either /E
going low orfrom valid address.

The READ CYCLE 1 waveform shows a read access
that is initiated by a change in the address inputs while
/E is low. The output remains active throughout READ
CYCLE 1 and is valid at the specified address access
time. The address inputs may change at access time
and long as /E remains low, the cycle time is equal to the
address access time.

The READ CYCLE 2 waveform shows a read access
that is initiated by /E going low. As long as address is
stable when /E goes low, valid data is at the output at
the specified Chip Enable Access time. If address is not
valid when /E goes low, the timing is as specified in
READ CYCLE 1. Chip Enable access time is not
affected by the duration of the deselect interval.

WRITECYCLE

The write cycle of the IMS1820 is initiated by the latter
of /E or /W to transition from a high to a low. Inthe case
of /W falling last, the output buffer will be turned on
teLqx after the falling edge of /E (just as in a read cycle).
The output bufter is then turned off within ty qz of the
falling edge of /W. During this interval, it is possible to
have bus contention between devices with common
/O configurations. Contention can be avoided in a
carefully designed system. During a write cycle, data
on the input is written into the selected cells and the
output is floating.

WRITE CYCLE 1 waveform shows a write cycle
terminated by /W going high. Data set-up and hold
times are referenced to the rising edge of /W. When /W
goes high at the end of the cycle with /E active, the
output of the memory becomes active. The data from
the memory will be the same as the input data unless
the input data or address changes.

WRITE CYCLE 2 waveform shows a write cycle
terminated by /E going high. Data set-up and hold
times are referenced to the rising edge of /E. With /E
high, the outputs remain in the high impedance state.

APPLICATION

It is imperative when designing with any very high
speed memory, such as the IMS1820, that the
fundamental rules in regard to memory board layout be
followed to ensure proper system operation.
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POWER DISTRIBUTION

The recommended power distribution scheme
combines proper power trace layout and placement of
decoupling capacitors to maintain the operating margins
of the IMS1820. The impedance in the decoupling
path from the power pin through the decoupling
capacitor to the ground pin 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.

Since the current transients associated with the
operation of the high speed IMS1820 have very high
frequency components, the line inductance is the
dominating factor. To reduce the line inductance, the
power trace and ground trace should be gridded or
provided by separate power planes. The decoupling
capacitor supplies energy for high frequency current
transients and should be located as close to the
devices with as short lead length as possible. The high
frequency decoupling capacitor should have a value of
0.1 microfarad, and be placed between each row of
devices in the array (see drawing). A larger tantalum
capacitor, with a sufficient value to eliminate low
frequency ripple, should be placed near the memory
board edge connection where the power traces meet
the backplane power distribution system. These larger
capacitors provide bulk 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.

The ground grid of the memory array should extend to
the TTL driver periphery circuit. This will provide a solid

IMS1820

ground reference for the TTL drivers and prevent loss
of operating margin of the drivers due to differential
ground noise.

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 propagating down the
lines, especially low going TTL signals, line termination
is recommended. The termination may be either series
or parallel.

The recommended technique is to use series
termination. The series termination technique has the
advantage of drawing no DC current and using a
minimum number of components. This is accomplished
by placing a series resistor in the signal line at the
output of the TTL driver to dampen the reflection on the
line. The resistor should be placed as close to the driver
package as is practical. The line should be kept short by
placing the driver-termination combination close to the
memory array.

Some experimentation will have to be done to find the
proper value to use for the series termination to
minimize reflections, but generally a series resistor in
the 10 to 33 ohm range will be required. Because each
design will result in a different signal impedance, a
resistor of predetermined value may not properly match
the signal path impedance. The proper value of
resistance should therefore be selected empirically.

<«DEVICE

CAPACITOR

Ve, Vss GRID SHOWING
DECOUPLING CAPACITORS
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IMS1820

24 PIN CERAMIC DUAL-IN-LINE

24 PIN PLASTIC DUAL-IN-LINE

2ot 588
L 30,480+ 305 J 020
|' {1.200£.012) ‘I (1.130- 000
i __I_ ey PEp——
7.4931.254 |
+ (2:5].010) +
u._.._.._‘._.._.!._.._.._..__.._.u ._{%'T%g
7.332%.051
l I" (2801 .002)
2438+ 3048 ™
(.096 £.012)
3: } 2556 1,051
i (1401 .002)
889+ 254 it
(0352 0610) M i i I
"W >
{.145£ 020 57 + 051 +.762
TP (0181.002) 7.493- .000 254 457
+.030 8 a £.382 1.508
(-285-.000) l__— uEQUALsnceso—(zﬁ " ‘(3s0z 020

28 PIN CERAMIC LEADLESS CHIP CARRIER

] 1\

139703 254
(550 £.610)

+H— 4+ 1+

| |

/’(
\

8800 +.254 >
(.350+.010)

nmos’

"

635+ .076
(0253 .003)

1270 +.051

DIMENSION NOTE:

Top Number in Millimeters
Bottom Number in Inches

(050 002)
— theatg
ORDERING INFORMATION

DEVICE SPEED PACKAGE PART NUMBER

25ns PLASTIC DIP IMS 1820P-25:

25ns CERAMIC DIP IMS1820S-23

25ns CERAMIC LCC ‘IMS1820W-25

35ns PLASTIC DIP IMS 1820P-35

IMS1820 35ns CERAMIC DIP IMS1820S-35

35ns CERAMIC LCC IMS1820W-35

45ns PLASTIC DIP IMS1820P-45

45ns CERAMIC DIP IMS1820S-45

45ns CERAMIC LCC IMS1820W-45

INMOS Corporation

P.O. Box 16000 - Colorado Springs, CO 80935 « (303) 6304000 » EASY LINK 62944936

10190 Bannock Street, Suite 137 - Denver, Colorado 80221 « (303) 252-4100 « EASY LINK 62482610

6025-G Alantic Blvd., Norcross, Georgia 30071 « (404) 242-7444 - TWX 810-751-0015

Suite 3001, #2 Westborough Business Park » Westborough, MA 01581 « (617) 366-4020 - TWX 510-601-6099
9861 Broken Land Parkway, Suite 206+ Columbia, MD 21046 + (301) 995-6952 - TWX 610-862-2872

8300 Norman Center Drive « Minneapolis, MN 55437 « (612) 831-5626 + TLX 509995

2620 Augustine Drive, Suite 180 » Santa Clara, California 95054  (408) 727-7771 « TWX 910-338-2151

23505 S. Crenshaw Blvd., Suite 201 « Torrance, CA 90505 « (213) 530-7764 « TWX 910-347-7334

5025 Arapaho, Suite 400 - Dallas, TX 75248 - (214) 490-9522 - TWX 910-861-0034

INMOS Limited

1000 Aztec West » Almondsbury « Bristol BS12 4SQ - England - Tel (0454) 616616 - TLX 851-444723

INMOS SARL

immeuble Monaco * 7 rue le Corbusier SILIC 219 « 94518 Rungis Cedex « Tel (1) 4687-22-01 + TLX 201222

INMOS GmbH

Danziger Strasse 2 » 8057 Eching « Tel (089) 319-1028 « TLX 522645

INMOS reserves the right to make changes in specifications at any time and without notice. The information furnished by INMOS in this publfication is believed to be accurate, however, no
responsibility is assumed for its use, nor for any infringements of patents or other rights of third parties resulting from its use. No license is granted under any patents, trademarks, or other rights

of INMOS.
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and IMS are registered trademarks of the INMOS Group of Companies
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