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Preface
1 Preface and selection Guide

High performance memory devices form an integral part of the INMOS product range. The INMOS Memory
Databook has been published to provide comprehensive information regarding the current range of INMOS
memory devices.

CMOS Static RAMs
Commercial Military
Organisation | Device Speed(ns) Device Speed(ns) | Packages *
4K x 1 IMS1203 25, 35, 45 IMS1203M 25,35,45 | P, S, A
1K x 4 IMS1223 25, 35, 45 IMS1223M 25,35,45 | P, S, A
16K x 1 IMS1403 25, 35, 45, 55 IMS1403M™ | 35,45,55 | P, S, W, N
4K x 4 IMS1423 25, 35, 45, 55 IMS1423M 35,45,55 | P,S,E,W,Y,N
64K x 1 IMS1600() 25, 30, 35, 45, 55 IMS1600M(™" | 45,55, 70 | P, S, E, W, N
16K x 4 IMS1620 25, 30, 35, 45, 55 IMS1620M(" | 45,55, 70 | P, S, E, W, N
16K x 4 IMS1624(2 25, 30, 35, 45, 55 IMS1624M(M | 45 55,70 | P, S, E, W, N
8K x 8 IMS1630L®@ | 45, 55, 70, 100, 120 | IMS1630M(" | 45,55 ,70 | P, S, H, W, N
Generic 16X5
64K x 1 IMS1605 15, 20, 25 IMS1605M 20,25,35 | P,S,E,W, N
16K x 4 IMS1625 15, 20, 25 IMS1625M 20,25,35 | P,S,E,W,N
16K x 4 IMS1629® 15, 20, 25 IMS1629M 20,25,35 | P, S, E,W, N
16K x 4 IMS1626(21®) | 15, 20, 25 IMS1626M 20,25,35 | P,S,E,W, N
16K x 4 IMS1627(d4) | 15, 20, 25 IMS1627M 20,25,35 | P, S, E,W, N
8K x 8 IMS1635(2) 15, 20, 25 IMS1635M 20,25,35 | P,S,E,W, N
8K x 9 IMS1695(@ 15, 20, 25 IMS1695M 20,25,35 | P,S,E,W, N
256K x 1 IMS1800 25, 30, 35, 45 IMS1800M 30,35,45 | P,S, E,W,N
64K x 4 IMS1820 25, 30, 35, 45 IMS1820M 30,35,45 | P,S,E,W,N
NMOS RAMs (Military Only)

Organisation | Type Device Speed(ns) Packages

16K x 1 Static IMS1400M | 45, 55, 70 S,N, Y

4K x 4 Static IMS1420M | 55, 70 S, N, Y

64K x 1 Dynamic | IMS2600M | 100, 120, 150 | S, N, K

() Low-power/battery back-up versions available.

(2 wWith Output Enable function.

@) Separate I/0. Outputs track inputs during write mode.

(4 Separate I/O. High impedance outputs during write mode

* Solder dip lead finish available for all products, refer to Appendix D for details.

The databook comprises a selection guide, INMOS overview and engineering data for the current range of
commercial and military memory devices. Additional information is provided detailing military qualification,
quality and reliability information and general information covering thermal performance, product numbering,
packaging and ordering.

All INMOS military products are designed to satisfy the requirements of a military environment in terms of
temperature and reliability under adverse conditions. The majority of the military versions of INMOS memory



devices fully comply with MIL-STD-883C and the US Government Standard Military Drawing (SMD) Program.
In addition to memory devices, the INMOS product range also includes transputer products, digital signal

processing devices and graphics devices. For further information concerning INMOS products, please contact
your local sales outlet.
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1 INMOS

1.1 Introduction

INMOS is part of the SGS-THOMSON Microelectronics Group and supplies high performance memory and
microprocessor products to companies manufacturing systems in the United States, Europe, Japan and the
Far East. The current INMOS product lines include very fast static random access memories (SRAMs),
microprocessors called transputers, colour graphics products and digital signal processing devices.

The Company'’s fabrication facility is at Newport, South Wales with final test facilities located both at Newport
and Colorado Springs, Colorado, USA. The corporate headquarters, product design team and worldwide
sales and marketing are all based at Bristol, UK.

1.2 Static RAMs

INMOS designs and manufactures a broad range of fast static RAMs, ranging from 4K to 256K bits, in a
number of configurations. Revenues from memory products in 1988/89 accounted for approximately one
third of total revenues.

As microprocessors become faster, so the demand for fast memory products increases. Despite the semicon-
ductor recession of 1985/86 the number of fast static RAMs shipped worldwide continued to grow throughout
the period. The growth of the computer market coupled with the increasing amount of memory in each com-
puter has led to the continued demand for static RAMs. From Dataquest’s actual figures of $353M in 1986 for
the worldwide fast static RAM market (‘fast’ includes 70ns cycle time and above) it is anticipated that market
growth will continue rising to $763M by 1991. INMOS s the largest supplier of fast SRAMs outside Japan.

1.3 Manufacturing
All products are manufactured at the INMOS Newport, Duffryn facility which began operations in 1983. This
is an 8000 square metre building with a 3000 square metre cleanroom operating to Class 10 environment

in the work areas. The facility operates a 4 inch wafer line and has the capacity to upgrade to a 6 inch sub
micron capability.

To produce high performance products, where each microchip may consist of up to 600,000 transistors,

INMOS uses advanced manufacturing equipment. Wafer steppers, plasma etchers and ion implantors form
the basis of fabrication.

1.4 Assembly

Sub-contractors in Korea, Taiwan, Hong Kong and the UK are used to assemble devices.

1.5 Test

The final testing of commercial products is carried out at the INMOS Newport, Coed Rhedyn facility. Military
final testing takes place in Colorado Springs.

1.6 Quality and Reliability

Stringent controls of quality and reliability provide the customer with early failure rates of less than 1000 ppm
and long term reliability rates of better than 100 FITs (one FIT is one failure per 1000 million device hours).
Requirements for military and space applications are even more stringent.

1.7 Military

Most INMOS static RAMs are available in military versions processed in full compliance with MIL-STD-883C.
INMOS also supports the US Government Defense Electronics Supply Center (DESC) Standard Military

1.3



1 INMOS

Drawing (SMD) program and is an approved supplier of a range of the SMDs already established by DESC.

1.8 Future developments
1.8.1 Research and Development
INMOS has achieved technical success based on a position of leadership in products and process technology

in conjunction with substantial research and development investment. R and D investment has averaged 18
percent of revenues since inception and it is anticipated that future investment levels will be maintained at

this level.

1.8.2 Process developments

One aspect of the work of the Technology Development Group at Newport is to scale the present technology
to 1.0 micron for products to be manufactured in 1989/90. Additionally, work is in progress on the development
of 0.8 micron CMOS technology.

A new process technology developed in Colorado Springs for an advanced range of 256K static RAMs and

other products has successfully transferred to Newport. A new 64K static RAM based on the new technology
will also be brought into production.

1.9 Package developments

Where surface mount technology is desirable, the range of fast 64K static RAMs are now offered in SOJ
packaging.

1.4
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FEATURES

« INMOS' Very High Speed CMOS

« Advanced Process - 1.6 Micron Design Rules
» 4K x 1 Bit Organization

+ 25, 35, and 45 nsec Access Times

25, 35, and 45 nsec Chip Enable Access Times
« Fully TTL Compatible

» Separate Data Input and Output

+ Three-state Output

+ 18 Pin, 300-mil DIP

* Single +5V £ 10% Operation

» Power Down Function

IMS1203
CMOS

High Performance
4K x 1 Static RAM

DESCRIPTION

The INMOS IMS1203 is a high performance 4Kx1
CMOS static RAM. The IMS1203 allows speed enhance-
ments to existing 4Kx1 applications with the additional
benefit of reduced power consumption.

The IMS1203 features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1203 pro-
vides a Chip Enable (/E) function that can be used to place
the device into a low-power standby mode.

The IMS1203Mis a MIL-STD-883 version intended for
military applications.

PIN CONFIGURATION LOGIC SYMBOL

A0 1 18 Vee —1 Ao
A2 2 17 A1 — At
A6 s 16 As e
A8 [la 15 ] A4 _]
A10 5 147 Ao :;
A5 e 13[_] AN dw °—
Qo [7 w[_]Aar a7
W [Js 1] 2 s
ves o 0 E e
— A0
DIP —] A
DEW
PIN NAMES
AO-A11 ADDRESS INPUTS Vcc POWER
w WRITE ENABLE Vss GROUND
D DATA INPUT
E CHIP ENABLE
Q DATA OUTPUT

BLOCK DIAGRAM

L > v
r¢—Vce
Al
1 MEMORY ARRAY  [#—Vss
2 {3 32 ROWS
n ——] 128 COLUMNS
Mm—LF— |
D —m > COLUMNVOCIRCUTS | —>— @
COLUMN SELECT
- A5 A6 A7 A8 A9 A10 Al1
E —




IMS1203
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vsg
Voltage on Q
Temperature Under Bias
Storage Temperature

,,,,,,,, ~2.01t0 7.0V
—1.0t0 (Vee + 0.5V)
—55°C to 125°C
~65°C to 150°C

*Stresses greater than those listed under “Absolute Maximum Ratings’
may cause permanent damage to the device. This is a stress ratin
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.

Power Dissipation. . . ... 1W
DC OQutputCurrent . ... ... .. ... .. 25mA
(One Second Duration)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN| TYP| MAX |UNITS NOTES
Vee Supply Voltage 45150 55 \
Vss Supply Voltage 0 0 0 \
Vig Input Logic “1" Voltage 2.0 Vee +.5 V Allinputs
Vi Input Logic 0" Voltage -1.0* 0.8 \% All inputs
Ta Ambient Operating Temperature 0 70 °C | 400 linear fmin air flow

*VIL Min = -3.0V for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (0°C < T, < 70°C) (Vcc = 5.0V = 10%)?

SYMBOL PARAMETER MIN | MAX| UNITS NOTES
lec, Average V¢ Power Supply Current 80 mA tavay = tavav (Min)
loc, Vo Power Supply Current (Standby; 15] mA | Ex>Vy
Stable TTL Input Levels) All other inputs V,y
<V, or=Vy
lec, Voo Power Supply Current (Standby, 6 mA | E=(Vee—0.2V)
Stable CMOS Input Levels) All other inputs at Vi
<0.2Vor=
(Vee —0.2V)
locy Vec Power Supply Current (Standby, 13| mA E>(Voe —0.2V)
Cycling CMOS Input Levels) Inputs cycling at Vi
<0.2Vor>
(Ve —0.2V)
Ik Input Leakage Current (Any Input) +1 LA Vee = max
Vin = Vss to Ve
lok Off State Output Leakage Current +5 uA Vee = max
Vin = Vss to Ve
Vou Output Logic 1" Voltage 2.4 \ lour = —4mA
Vou Output Logic 0" Voltage 0.4 vV lour = 12mMA

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

CAPACITANCE (T,

=25°C, f = 1.0 MHz)®

AC TEST CONDITIONS
Input Pulse Levels. ... .. Vgs to 3V
Input Rise and Fall Times 5ns
Input and Output Timlng Reference Levels 1.5V
Output Load . . See Figure 1

SYMBOL PARAMETER MAX | UNITS| CONDITIONS
Cin Input Capacitance 4 pF AV =0to 3V
Cout Output Capacitance 4 pF AV =0to 3V

2-4

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




IMS1203

RECOMMENDED AC OPERATING CONDITIONS (0°C < TA< 70°C) (V¢c = 5.0V = 10%)

READ CYCLE®
SYMBOL | 1203-25 | 1203-35 | 1203-45
NO. Standard | Alternate PARAMETER MIN|] MAX |[MIN| MAX |MIN] MAX UNITS| NOTES
1] tecav tacs Chip Enable Access Time 25 35 45 ns
2 | tavav tac Read Cycle Time 25 35 45 ns c
3| tavay | tan Address Access Time 25 35 451 ns
4] taxax | ton Output Hold After Address Change | 3 3 3 ns
51 taax |tz Chip Enable to Output Active 5 5 5 ns j
6 | tepaz |tz Chip Disable to Output Inactive 020 0]30| 0]30 ns f]
7 teLiccH tey Chlp Enable to Power UD 0 0 0 ns ]
8 | temicer | teo Chip Enable to Power Down 20 20 20 ns j
ty Input Rise and Fall Times 50 50 50 ns e ]
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 Vjy min.
Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vi to Vy ' or Vj_ to Vjy in a monotonic fashion.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1°°
2 tavav |
\
aooress | X * |
«+—— 3 tayqv
- 4 taxax
Q(DATAOUT) | ) OUTPUT VALID |
READ CYCLE 2°
| ————— 1 tgLqv —b/
E 4
: \ L1111
fe———— 5 tg ox ——— 6 lEHQZz ——»  |Je——
Q(DATAOUT)  HIGHIMPEDANGE (_OUTPUTVALD _ }——
71
ACTIVE_ _ _ ELICCH 8 teHICCL
lcc
DEVICE OPERATION READ CYCLE

The IMS1203 has two control inputs, Chip Enable (E)
and Write Enable (W), twelve address inputs (Ag-As1),
adatain (Diy) and adata out (Dpyt). The E inputcontrols
device selection as well as active and standby modes.
With E low, the device is selected and the twelve address
inputs are decoded to select one memory cell out of
4096. 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 one-third of the active mode power
with TTL levels and even lower with CMOS levels.

Aread 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 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 as long as E remains low, the cycle time is equal to
the address access time.

2-5 -



IMS1203

RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (Vcc = 5.0V = 10%)

WRITE CYCLE 1: W conTROLLEDY N

| 1203-25 | 1203-35 | 1203-45

SYMBOL
NO. Standard | Alternate PARAMETER MIN] MAX |[MIN] MAX [MIN] MAX UNITS | NOTES
9 | tavay twe Write Cycle Time 25 35 45 ns
10 | twown | twe Write Pulse Width 15 20 25 ns
11} teewn | tow Chip Enable to End of Write 20 30 40 ns
12 tovwH tDW Data Set'Up to End of Write 15 20 25 ns
13 | tweox | tow Data Hold After End of Write 0 0 0 ns
14 | tavwn taw Address Set-up to End of Write 20 30 40 ns
15 | tavwe tas Address Set-up to Beginning of Write | 0 0 0 ns
16 | twoax | twe Address Hold After End of Write 0 0 0 ns
17 | twaz | twz Write Enable to Output Disable 0115 0120 0] 20 ns f,]
18 | twnox | tow Output Active After End of Write 0 0 0 ns i
Note f: Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vi to Vy_or V)_to Vi in a monotonic fashion.
Note h: E or W must be 2 Vi during address transitions.
Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.
WRITE CYCLE 1

ADDRESS

F— 15 tavwL —»

[ T} 9 tavAav l
SN\ B 177777777]

e— 10 WL wH ——

w \

ARRRNNY f

D (DATAIN) |

12 IpywH 13 twHDX
DATA VALID } ]

17 twLaz lc—-. L—b

18 twHaxX

Q(DATAOUT) |

DATA UNDEFINED

HIGH IMPEDANCE

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.

WRITE CYCLE

The write cycle of the IMS1203 is initiated by the latter
of E or W to fall. In the case of W falling last, the output
buffer will be turned on tg qx after the falling edge of

E (just as in a read cycle). The output buffer is then
turned off within tw qz of the falling edge of W. During
this interval, itis possible to have bus contention between
devices with D and Q connected together in a common
I/0 configuration. Contention can be avoided in a care-
fully 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 ter-
minated 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

2-6



IMS1203

RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (V¢ = 5.0V * 10%)

WRITE CYCLE 2: £ conTROLLEDY "

1203-35 | 1203-45

NO. Standsa:t:vl BA?!:mate PARAMETER lw:lzrf 3n-nzfx min[max(min[max] Y NITS [ NOTES
19 | tavey twe Write Cycle Time 25 35 45 ns

20 | twen | twe Write Pulse Width 15 20 25 ns

21 | teLen tow Chip Enable to End of Write 20 30 40 ns

22 | toven | tow Data Set-up to End of Write 15 20 25 ns

23 | terox | tow Data Hold After End of Write 0 0 0 ns

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

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

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

27 | twoz | twz Write Enable to Output Disable 0115 0120 0]l20}| ns f,]

Note f: Measured £200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between V| to Vj_or V| _to V| in a monotonic fashion.

Note h: E or W must be 2 V) during address transitions.

Notei: If W is low when E goes low, the output remains in the high impedance state.

Note j: Parameter guaranteed but not tested.

WRITE CYCLE 2 19 tavAv
aooress [ X X ]
26
tAVEL AEEH ——————>
E /
] 24 tavEH -¢ | 25 tEHAX
- 20 ]
. \ WLEH
wo| \ / I

D (DATAIN) [

22 tpvEH 23 tEHDX
)I DATA VALID |

27twiLaz I<——

Q(DATAOUT) |

DATA UNDEFINED

HIGH IMPEDANCE

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 ter-
minated 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 IMS1203, that the funda-
mental rules in regard to memory board layout be
followed to ensure proper system operation.

2-7

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of
decoupling capacitors to maintain the operating mar-
gins of the IMS1203. The impedance in the decoupling
path from the power pin (18) through the decoupling
capacitor to the ground pin (9) 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 opera-
tion of the high speed IMS1203 have very high frequency



IMS1203

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
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 technigue is to use series termina-
tion. The series termination technique has the advantage
of drawing no DC current and using @ 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

s

Voe, Vss GRID SHOWING
DECOUPLING CAPACITORS



IMS1203
FIGURE 1. OUTPUT LOAD

5.0V
330Q
Q(DouT)
30pF
2000 (INCLUDING
I SCOPE AND
FIXTURE)
DEVICE SPEED PACKAGE PART NUMBER
25ns PLASTIC DIP IMS1203P-25
25ns CERAMIC DIP IMS1203S-25
IMS1203 35ns PLASTIC DIP IMS1203P-35
35ns CERAMIC DIP IMS1203S-35
45ns PLASTIC DIP IMS1203P-45
45ns CERAMIC DIP IMS1203S-45

2-9






FEATURES
INMOS' Very High Speed CMOS

1K x 4 Bit Organization
25, 35, and 45 nsec Access Times

Fully TTL Compatible

Common Data Input and Output
Three-state Output

18 Pin, 300-mil DIP

Single +5V * 10% Operation
Power Down Function

Advanced Process - 1.6 Micron Design Rules

25, 35, and 45nsec Chip Enable Access Times

IMS1223
CMOS

High Performance
1K x 4 Static RAM

DESCRIPTION

The INMOS IMS1223 is a high performance 1Kx4
CMOS static RAM. The IMS1223 allows speed enhance-
ments to existing 1Kx4 applications with the additional
benefit of reduced power consumption.

The IMS1223 features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1223 pro-
vides a Chip Enable (/E) function that can be usedto place
the device into a low-power standby mode.

The IMS1223Mis a MIL-STD-883 version intended for
military applications.

PIN CONFIGURATION LOGIC SYMBOL

A6
A5
A4
A3
A0
Al
A2

OO0000000

FPEREEY L
=
=
9o

Vss

PIN NAMES

—] A0
—1 A1l
A2
A3
‘Ad
A5
A6
A7
A8
A9

AN

110,

[

E

A,- A, ADDRESS INPUTS Vcc POWER

w WRITE ENABLE Vss GROUND

E CHIP ENABLE

l{e] DATA IN/OUT

BLOCK DIAGRAM

A0 ——‘ E: ::
I P v
—Vss
n2 —L3—] MEMORY ARRAY
32 ROWS
L D — 128 COLUMNS
R
as —{3F—]
10, COLUMN VO CIRCUMS 1
L
110, byl COLUMN SELECT
- cn
o %JE }# E
110,
A6 A7 A8 A9 ’—%

:




IMS1223
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vsg
Voltage on Q
Temperature Under Bias. . .. ... .. ..
Storage Temperature

—2.0to 7.0V
—1.0to (Ve + 0.5V)
—55°C to 125°C
—65°C to 150°C

*Stresses greater than those listed under “Absolute Maximum Ratings”

may cause permanent damage to the device. This is a stress ratin

only

and functional operation of the device at these or any other conditions
above those indicated in the operational sections of this specification is
notimplied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

Power Dissipation. . ........... ... ... ... ... ... 1W
DC OutputCurrent .. ... ... ... ..... 25mA
(One Second Duration)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN | TYP| MAX [UNITS NOTES
Vee Supply Voltage 45150 55 \%
Vss Supply Voltage 0 0 0 \
Vig Input Logic 1" Voltage 2.0 Veet.5 \ All inputs
Vi Input Logic “0" Voltage -1.0* 0.8 \ All inputs
Ta Ambient Operating Temperature 0 70 °C | 400 linear ft/min air flow

*VIL Min = -3.0V for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (0°C < T, < 70°C) (V¢ = 5.0V = 10%)?

SYMBOL PARAMETER MIN | MAX] UNITS NOTES
locy Average Vqc Power Supply Current 1001 mA tavay = tavav (Min)
lee, Ve Power Supply Current (Standby, 15| mA E>Vy
Stable TTL Input Levels) All other inputs V,y
<Vior=Vy
lecs Ve Power Supply Current (Standby, 6] mA | Ex(Vec—0.2V)
Stable CMOS Input Levels) All other inputs at Vi
<02Vor=
(Vec —0.2V)
loc, Vec Power Supply Current (Standby, 8] mA E>(Vee —0.2V)
Cycling CMOS Input Levels) Inputs cycling at Vi
<02Vor=>
(VCC —02\/)
Ik Input Leakage Current (Any Input) +1 uA Voo = max
Vin = Vss t0 Ve
louk Off State Output Leakage Current +5 uA Ve = max
Vin = Vss t0 Ve
Vo Output Logic 1" Voltage 2.4 \Y lour = —4mA
Voo Output Logic “0" Voltage 0.4 \ lour = 8mMA
Note a: Igc is dependent on output loading and cyc:2 rate, the specified values are obtained with the output unloaded
AC TEST CONDITIONS CAPACITANCE (T, = 25°C, f = 1.0 MHz)®
v SYMBOL PARAMETER MAX | UNITS| CONDITIONS
Inpul Pise and i Tmes 'S8 e Ciy input Capactance | 4 | oF | av=0103V
Input and Output T Ref Levels . . 1.5V -
Note b: This parameter is sampled and not 100% tested
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RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (Voc = 5.0V * 10%)

READ CYCLE®

NO. |roriore TAtermate PARAMETER min i R A ] UN /TS | NOTES
11 teLav tacs Chip Enable Access Time 25 35 45 ns
2 | tavay tac Read Cycle Time 25 35 45 ns
3| tavav tan Address Access Time 25 35 45 ns d
4 taxax | tom Output Hold After Address Change | 0 0 0 ns
51 teLax tz Chip Enable to Output Active 5 5 5 ns j
6 | tenaz | thz Chip Disable to Output Inactive 15 20 20 ns fj
7 | tewcen | teu Chip Enable to Power Up 0 0 0 ns j
8 | tericel | teo Chip Enable to Power Down 20 20 20 ns j

tr Input Rise and Fall Times 50 50 50 ns e ]

Note c: For READ CYCLE 182, Wis high for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between V|_max and V4 min.

Note f: Measured $200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between V) to V) or V_ to V) in a monotonic fashion.

Note j: Parameter guaranteed but not tested.
READ CYCLE 1°%¢
2 tavav »!
\
aopress | X 7* |
«—— 3tayqv ——>
4 taxQx
VO(DATAOUT) | YOO DATA VALID |
READ CYCLE 2°
B | ¢————— 1t Qv _-—./ .
g \ L1111/
fe——————— 5t Qx ————> 6 lEHQZ —»| |[¢&——
Vo (DATACUT) ~ HIGHIMPEDANCE (XXXXX DATA VALID
7 fELICCH 8 tEHICCL
ACTIVE _ _
lcc TA
DEVICE OPERATION READ CYCLE

The IMS1223 has two control inputs: Chip Enable (E)
and Write Enable (W), ten address inputs (Ag-Ag), and
four data I/0 lines. The E input controls device selection
as well as active and standby modes. With E low, the device
is selected and the ten address inputs are decoded to
select one 4 bit word out of 1024. 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.

A read cycleis defined as W > Vg min with E< V,_max.
Read access time is measured from either E going low
or from 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 as long as E remains low, the cycle time is equal to
the address access time.
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RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (Vcc = 5.0V = 10%)

WRITE CYCLE 1: wconTROLLEDY' N

SYMBOL 1223-25 | 1223-35 | 1223-45
NO. Standard | Alternate PARAMETER MIN| MAX [MIN| MAX [MIN| MAX UNITS | NOTES
9 tavav twe Write Cycle Time 25 35 45 ns
10 | twown | twe Write Pulse Width 20 25 35 ns
11| teewn | tow Chip Enable to End of Write 20 25 30 ns
12 | tovwe | tow Data Set-up to End of Write 10 15 15 ns
13 | tweox | ton Data Hold After End of Write 0 0 0 ns
14 | tavwn | taw Address Set-up to End of Write 20 25 35 ns
15 | tavwe tas Address Set-up to Beginning of Write | 0 0 0 ns
16 | twax | twr Address Hold After End of Write 0 0 0 ns
17 | twoz | twz Write Enable to Output Disable 15 20 20| ns f,]
18 | twhox | tow Output Active After End of Write 5 5 5 ns i
Note f: Measured $£200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vi to Vy_or Vy_to V4 in a monotonic fashion.
Note h: E or W must be > V) during address transitions.
Notei: If W is low when E goes low, the outputs remain in the high impedance state.
Note j: Parameter guaranteed but not tested.
WRITE CYCLE 1
|e 9 tavav >
ADDRESS | |
11 tELWH -

L1171/

14 tAywH —-—»4—.' 16 twHAX
e— 10 twLwH ——

=l

A ARNANNY f

VO (DATAIN) |

12 tpywH 13 twHDX
DATA VALID

7 twiaz L—— L——

18 twHax

VO (DATAOUT) |

DATA UNDEFINED

HIGH IMPEDANCE

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.

WRITE CYCLE

The write cycle of the IMS1223 is initiated by the latter
of E or W to transition from a high to a low. In the case
of W falling last, the output_buffer will be turned on
teLqx after the falling edge of E (justas in a read cycle).

The output buffer 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 1/0
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 ter-
minated 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.
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RECOMMENDED AC OPERATING CONDITIONS (—0°C < T,< 70°C) (V¢ = 5.0V = 10%)

WRITE CYCLE 2: £ conTROLLEDY "

NO. Frmiars Taterae PARAMETER i A s UNITS | NOTES
19 | tavav twe Write Cycle Time 25 35 45 ns

20 | twen | twe Write Pulse Width 15 25 35 ns

21 | teen tew Chip Enable to End of Write 20 25 30 ns

22 | toven | tow Data Set-up to End of Write 10 15 15 ns

23 | terox | ton Data Hold After End of Write 0 0 0 ns

24 | taven taw Address Set-up to End of Write 20 25 35 ns

25 | tenax twa Address Hold After End of Write 0 0 ns

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

27 | twaz | twz Write Enable to Output Disable 15 20 20 ns fl]

Note f: Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between V| to Vj_or V|_to V) in a monotonic fashion.

Note h: E or W must be > V| during address transitions.

Note i: If W is low when E goes low, the outputs remain in the high impedance state.

Note j: Parameter guaranteed but not tested.

WRITE CYCLE 2 19 taAvAv
\ y
aopRess | X X l
%
tAVEL | 2VELEH ——————>
_ /
E /
e—————— 24 tayEy ™1 25 EHax
20 ___ )
. —\ WLEH
W \ { |
22 tpyEH 23 tEHDX

/0 (DATA IN) I

DATA VALID ]

27twiaz l-—-—

-

I/0 (DATA OUT)

DATA UNDEFINED

HIGH IMPEDANCE

WRITE CYCLE 2 waveform shows a write cycle ter-
minated 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 IMS1223, that the funda-
mental rules in regard to memory board layout be
followed to ensure proper system operation.

POWER DISTRIBUTION
The recommended power distribution scheme com-
bines proper power trace layout and placement of

decoupling capacitors to maintain the operating mar-
gins of the IMS1223. The impedance in the decoupling
path from the power pin (18) through the decoupling
capacitor to the ground pin (9) 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 opera-
tion of the high speed IMS1223 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

2-15



IMS1223

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
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 termina-
tion. 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

Vce, Vss GRID SHOWING
DECOUPLING CAPACITORS



FIGURE 1. OUTPUT LOAD

IMS1223

5.0V
480Q2
1’0
30pF
(INCLUDING
2550 SCOPE AND
FIXTURE)
ORDERING INFORMATION
DEVICE SPEED PACKAGE PART NUMBER
25ns PLASTIC DIP IMS1223P-25
25ns CERAMIC DIP IMS1223S-25
35ns PLASTIC DIP IMS1223P-35
IMS1223 35ns CERAMIC DIP IMS1223S-35
45ns PLASTIC DIP IMS1223P-45
45ns CERAMIC DIP IMS1223S-45
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FEATURES

INMOS' Very High Speed CMOS
Advanced Process - 1.6 Micron Design Rules
16K x 1 Bit Organization

25, 35, 45 and 55 nsec Access Times
Fully TTL Compatible

« Separate Data Input & Output
« Three-state Output

» Power Down Function

« Single +5V + 10% Operation
» 20-Pin, 300-mil DIP (JEDEC Std.)
+ 20-Pin Ceramic LCC (JEDEC Std.)

IMS1403

CMOS
High Performance
16K x 1 Static RAM

DESCRIPTION

The INMOS IMS1403 is a high performance 16K x 1
CMOS Static RAM. The IMS1403 provides maximum
density and speed enhancements with the additional
CMOS benefits of lower power and superior reliability.

The IMS1403 features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1403 pro-
vides a Chip Enable (/E) functionthatcan be usedto place
the device into a low-power standby mode.

The IMS1403M and IMS1403LM are MIL-STD-883
versions intended for military applications.
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IMS1403
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to 7.0V
Voltage on Q ...coovvvieevieceennee -1.0 to (Vcc+0.5)
Temperature Under Bias.... -55° C to 125°C

*Stresses greater than those listed under "Absolute Maximum

Ratings”

may cause permanent damage to the device. This is

stress rating only and functional operation of the device at these or
any other conditions above those indicated in the operational

Storage Temperature .................... -65° C to 150°C sections of this specification is not implied. Exposure to absolute
Power Dissipation.............cco.ovveeceeveereererenans 1w maximum rating conditions for extended periods may affect reliability.
DC Output Current.........coceevevvenneecencnenen. 25mA
(One Second Duration)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 4.5 5.0 55 \
Vss Supply Voltage 0 0 0 Vv
ViH Input Logic "1" Voltage 2.0 Vee+.5 \Y All inputs
Vi Input Logic "0" Voltage -1.0* 0.8 \" All inputs
Ta Ambient Operating Temperature 0 25 70 °C 400 linear f/min air flow,

*ViLmin = -3 volts for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C) (Vec = 5.0V + 10%)®

SYMBOL PARAMETER MIN | MAX | UNITS NOTES
lcc1 | Average Vcc Power 75 mA | tavav = tavav (min)
Supply Current
loc2 Vce Power Supply Current 15 mA E> Vi . All other inputs at
(Standby,Stable TTL Input Levels) VIN < Vi or 2 VH
loca Vcc Power Supply Current 5 mA E> (Vec-0.2). All other inputs at
(Standby, Stable CMOS Input Levels) ViN < 0.2 or 2 (Vec-0.2V)
Vce Power Supply Current E> (Vecc - 0.2). Inputs cycling at
leca (Standby, Cycling CMOS Input Levels) 10 mA VIN< 0.2 or 2 (Voc - 0.2V)
Vce = max
liLk Input Leakage Current (Any Input) +1 HA ViN = Vss to Voo
loLk Off State Output Leakage Current 15 HA x;o:vn;z):o Vee
Von Output Logic "1" Voltage 2.4 \Y loL = -4mA
VoL Output Logic "0" Voltage 0.4 \Y loH = 16mA

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

AC TEST CONDITIONS CAPACITANCE® (Ta=25°C, f=1.0MHZ)
Input Pulse Levels ..........cccccoeevreeeenennnnn. Vss to 3V SYMBOL| PARAMETER |MAX | UNITS CONDITIONS
Input Rise and Fall Times ............coccooeviinns 5ns - ~
Input and Output Timing Reference Levels.. 1.5V O Input Capacitance 4 PF_|AV=0to3V
Output Load .......ccccovevieeee e See Figure 1 Cout | Output Capacitance| 4 pF | AV=01to 3V

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




IMS1403

RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (V¢ = 5.0V + 10%)

READ CYCLE®

PARAMETER BB lnoss it patesT s [uores
1] terav tacs | Chip Enable Access Time 25 35 45 55 ns
2| tavav tac Read Cycle Time 25 35 40 50 ns
3| tavav taa | Address Access Time 25 35 40 50] ns d
41 taxox toy | Output Hold After Address Change| 5 5 5 5 ns
5| teax | tz | Chip Enable to Output Active 5 5 5 5 ns j
6 tenaz | Chip Disable to Output Inactive 0120 0J20| OfJ20] 0] 25| ns f,]
7| teucen | teu Chip Enable to Power Up 0 0 0 0 ns J
81 tericer | teo | Chip Enable To Power Down 30 30 30 30] ns ]
tr Input Rise and Fall Times 50 50 50 50| ns e,

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 V,; min.

Note f: Measured = 200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between V,,; to V. or V, to V,, in @ monotonic fashion.
Note j; Parameter guaranteed but not tested.

READ CYCLE 1%¢

< 2 tavav »
aopress [ X * ]

| ¢——— 3tavqy ~——>
< 4 tAxax

XXX

\

~

DATA VALID |

N

Q(DATAOUT) |

READ CYCLE 2°
+—————— Vv >

AN LT

—————— 5 tg ox —_— 8 tEHaz
Q(DATAOUT)  HIGHIMPEDANCE (XXXXX DATA VALID }——
7 ELICCH 8 tEHICCL
ACTVE _ _
lcc sranpay




IMS1403
RECOMMENDED AC OPERATING CONDITIONS (0°C < T, < 70°C) (Ve = 5.0V = 10%)
WRITE CYCLE 1: WconTROLLEDS !

SYMBOL PARAMETER

403-25 | 1403-35 | 1403-45 | 1403-55

NO.[Standard[Alternat lﬁ MAX[MIN| MAX]MIN[ MAX|MIN[MAX] UN'TS |[NOTES
9| tavav twe | Write Cycle Time 20 30 40 50 ns

10] twwn | twe | Write Pulse Width 15 20 20 25 ns

11 teown tew | Chip Enable to End of Write 20 30 35 45 ns

12) tovwn | tow | Data Set-up to End of Write 15 15 15 20 ns

13| twiox | tow | Data Hold After End of Write 0 0 0 0 ns

14] taywn taw | Address Set-up to End of Write 20 30 35 45 ns

15] tavw tas | Address Set-up to Beginning of Write | 0 0 0 0 ns

16] tweax | twr | Address Hold After End of Write 0 0 0 0 ns

17| twaz | twz | Write Enable to Output Disable 0120 0]20] 0J20f Of20]| ns f,j

18| twmax | tow | Output Active After End of Write 0 0 0 0 ns i

Note f: Measured = 200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between V, to V,_ or V,_ to V, in @ monotonic fashion.

Note h: E or W must be = Vi 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
|e 9 tavAV »|
ADDRESS | 1{ % |
- 11 e LwWH >
le 14 tAyWH -l A—ll 16 tWHAX
fe— 15 tavwL —* fe— 10 tWLwH —
w \
\\\\\\\ )
12 tpywH 13 twHDX
D(DATAIN) | DATA VALID 1 |
17 twLqz l‘_’ L——- 18 twHax
Q(DATAOUT) | DATA UNDEFINED HIGH BIPEPGE




RECOMMENDED AC OPERATING CONDITIONS (0°C < T, < 70°C) (Ve = 5.0V * 10%)
WRITE CYCLE 2: EcontroLLEDY N

IMS1403

PARAMETER  [HOZluces | L0l s [vores
19] tavav twe | Write Cycle Time 20 30 40 50 ns

20| tween | twe | Write Pulse Width 15 20 20 25 ns

21| teten tcw | Chip Enable to End of Write 20 30 35 45 ns

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

23| tenox ton Data Hold After End of Write 0 0 0 0 ns

241 taven taw | Address Set-up to End of Write 20 30 35 45 ns

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

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

271 twaz | twz | Write Enable to Output Disable 0]20] 0|20 0]20] 0| 25| ns f.j

Note f: Measured = 200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vi, to V,_ or V. to Vi in a monotonic fashion.

Note h: E or W must be = Vi during address transitions.
Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j; Parameter guaranteed but not tested.

WRITE CYCLE 2 19 uay
ADDRESS X X
26
tAVEL 21 fglgH ————————————»
E )4
- 24 tAVEH " | 25 tEHAX
-— —
wo SONONNSNNNNNNNNN " Y/ 7777
22 tpvEH 23 tEHDX
D (DATAIN) | ){ DATA VALID
t l'__.
i HIGH IMPEDANCE
Q(DATAOUT) | DATA UNDEFINED




iMS1403

DEVICE OPERATION

_The IMS1403 has two control inputs, Chip Enable
(E) and Write Enable (W), fourteen address inputs (A, -
A.;). a Data in (D) and a Data out (Q). The E input
controls device selection as well as active and standby
modes. With E low, the device is selected and the fourteen
address inputs are decoded to select one bit out of 16K
bits. Read and Write operations on the memory cell are
controlled by W input. With E high, the device is de-
selected, the output is disabled, and power consumption
is reduced to less than one-fourth of the active mode
power with TTL levels and even lower with CMOS levels.

READ CYCLE _ _

A read cycle is defined as W = Vg min with E £
V. max. Read access time is measured from either E
going low or from 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
as 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.

WRITE CYCLE

A write cycle of the IMS1403 is initiated by the latter
of E or W to transition from a high to a low. In the case
of W falling last, the output_buffer will be turned on
teox after the falling edge of E (just as in a read cycle).
The output buffer is then turned off within ty oz of the
falling edge of W. During this interval, it is possible to
have bus contention between devices with D and Q
connected together in a common /O configuration.
Contention can be avoided in a carefully designed sys-
tem. 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 ter-
minated 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 ter-
minated 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 IMS1403, that the funda-
mental rules in regard to memory board layout be fol-
lowed to ensure proper system operation.

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of de-
coupling capacitors to maintain the operating margins
of the IMS1403. 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 im-
pedance of the power line inductance and the induc-
tance and reactance of the decoupling capacitor.

Since the currenttransients associated with the opera-
tion of the high speed IMS1403 have very high frequency
components, the line inductance is the dominating factor.

<DEVICE

CAPACITOR

Vce

Vee, Vss GRID SHOWING
DECOUPLING CAPACITORS

IMS1403

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 0.1uF, 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 periphery circuit. This will provide a solid
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 termina-
tion. The series termination technique has the advantage
ofdrawing no DC currentand using a minimum number
of components. Thisis 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 resis-
tor of predetermined value may not properly match the
signal path impedance. The proper value of resistance
should therefore be selected empirically.
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FIGURE 1. OUTPUT LOAD

50V
250Q
Q (Dour)
30pF
167Q (INCLUDING
SCOPE AND
FIXTURE)
ORDERING INFORMATION
DEVICE SPEED PACKAGE PART NUMBER

25ns PLASTIC DIP IMS1403P-25

25ns CERAMIC DIP IMS1403S-25

25ns CERAMIC LCC IMS1403W-25

35ns PLASTIC DIP IMS1403P-35

35ns CERAMIC DIP IMS1403S-35

IMS1403 35ns CERAMIC LCC IMS1403W-35

45ns PLASTIC DIP IMS1403P-45

45ns CERAMIC DIP IMS1403S-45

45ns CERAMIC LCC IMS1403W-45

55ns PLASTIC DIP IMS1403P-55

55ns CERAMIC DIP IMS1403S-55

55ns CERAMIC LCC IMS1403W-55
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IMS1423

High Performance
4K x 4

CMOS Static RAM

FEATURES DESCRIPTION
+ INMOS' Very High Speed CMOS The INMOS IMS1423 is a high performance 4K x 4
« Advanced Process - 1.6 Micron Design Rules CMOS static RAM. The IMS1423 provides maximum
4K x 4 Bit Organization density and speed enhancements with the additional
« 25, 35,45 and 55 nsec Access Times CMOS benefits of lower power and superior reliability.
« Fully TTL Compatible The IMS1423 features fully static operation requiring
+ Common Data Input & Output no external clocks or timing strobes, and equal address
« Three-state Output access and cycle times. Additionally, the IMS1423
+ 20-Pin, 300-mil DIP & SOJ (JEDEC Std.) provides a Chip Enable (/E) function that can be used to
« 20-Pin Ceramic LCC (JEDEC Std.) place the device into a low-power standby mode.
« Single +5V * 10% Operation The IMS1423M is a MIL-STD-883 version intended
« Power Down Function for Low Standby Power for military applications that demand superior
« Pin Compatible with IMS1420 performance and reliability.
PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
A Ot 20V, fj I.h. YiELA;j —{A, 1O, Ack i fe— Vec
~d: e ' Ja, o MEMORY "
2 A,

~d vBx 4 Vo— A %:now ARRAY

A s 18 A —A: ’“%: SELECT 128 ROWS

o 153 1o —A, A 128 COLUMNS

A7 143 10 —‘:~ 1/0,p— A'_[B:

Al 1 / "= s

= < T =

velo W E VssW 1/0, Ja° voj— T T

CHIP '/°v——?—
DIP & CARRIER 17 o, INpUTES]_ COLUMN 1/0
SOJ E W Vo, DATA COLUMN SELECT

A, A, A, Ag A,
A,A,, ADDRESS INPUTS [V, POWER (+5V) | |

PIN NAMES e 3 LS ﬁ

W__ WRITE ENABLE [Vss GROUND ! ﬁ]_:
E CHIP ENABLE |
1/0_ DATA IN/OUT

mi

Z|
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ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vgs. ... .. .. —2.0to 7.0V
Voltage on /O (Pins 13-16)..... —=1.0to (V¢ + 0.5V)
Temperature Under Bias. . ... . ... .. —55°C to 125°C
Storage Temperature (Ambient). .. .. —65°C to 150°C

*Stresses greater than those listed under “Absolute Maximum Ratings
may cause permanentdamage 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.

Power Dissipation. . ............. .. ... ... ... 1W
DC Qutput Current. ... .. ... . ... 25mA
(One Second Duration)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 50 55 \Y
Vss Supply Voltage 0 0 0 \
ViH Input Logic "1* Voltage 20 Vee+.5 v Allinputs
ViL Input Logic "0 Voltage -1.0* 0.8 Y Allinputs
Ta Ambient Operating Temperature 0 25 70 °C 400 linear ft/min air flow

“ VL Min = -3.0V for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (0°C < T,< 70°C) (Ve = 5.0V = 10%)?

SYMBOL PARAMETER MIN | MAX | UNITS NOTES
105 mA | tayav=25ns
lcc gverz?g% Ve Power 100 mA | tayay=35ns
upply Current 100 | mA | tayay=45ns &55ns
lcc2 Ve Power Supply Current 15 mA E> V|4 All other inputs at
(Standby,Stable TTL Input Levels) ViINSVLor 2Viy
leca Vcc Power Supply Current 5 mA E 2 (Vcc -0.2) All other inputs at
(Standby, Stable CMOS Input Levels) VINS0.2 or 2(Vgc-0.2V)
leca Ve Power Supply Current 10 mA E 2 (Vcc -0.2) Inputs cycling at
(Standby, Cycling CMOS Input Levels) VINS0.2 or 2(Vgc-0.2V)
Ve =max
Ik Input Leakage Current (Any Input) +1 pA V%C= Vssto Voo
VCC =max
loLk Off State Output Leakage Current +5 HA Vin=Vssto Vee
VoH Output Logic “1" Voltage 2.4 \Y} loH =-4mA
VoL | Output Logic "0" Voltage 0.4 V | loL=8mA

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

AC TEST CONDITIONS CAPACITANCEDP (T =25°C, f = 1.0MHy)
Input Pulse Levels...........coouvicivnecceiiniiinneeccens Vggto3V SYMBOL | PARAMETER MAX| UNITS CONDITIONS
Input Rise and FaII.Ti.mes .......................... .5ns CiN Input Capacitance 4 pF AV =0to 3V
Input and Output Timing Reference Levels....................... 1.5V -
OUIPULLOAG. ......ooooeoeeeeeeeeeeeeeseeeeeeeeeee e See Figure 1 Coutr  |Output Capacitance | 4 PF | AV=0to 3V

Note b: This parameter is sampled and not 100% tested.
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IMS1423
RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (Vcc = 5.0V = 10%)

READ CYCLE®

SYMBOL 1423-25 | 1423-35 | 1423-45 | 1423-55 |
NO.IStandard]Alternate) PARAMETER MIN|MAX[MIN]MAX]MIN[MAX]MIN[MAX] UN'TS [NOTES
1 telav tacs | Chip Enable Access Time 25 35 45 55| ns
21 tavav tac | Read Cycle Time 25 35 40 50 ns
3| tavav taa Address Access Time 25 35 40 50| ns d
41 taxax ton | Output Hold After Address Changej 3 3 3 3 ns
5| telax tLz Chip Enable to Output Active 5 5 5 5 ns ]
6| tenorz thz Chip Disable to Output Inactive 0| 15| 0f 15] 0| 15| Of 15| ns f,]
7| teucen | teu Chip Enable to Power Up 0 0 0 0 ns j
8| teniceL | teo Chip Disable To Power Down 30 30 30 30| ns ]
tr Input Rise and Fall Times 50 50 50 50| ns | e ]
Note c: For READ CYCLE 1 & 2, Wiis high for entire cycle.
Note d: Device is continuously selected, E low.
Note e: Measured between V;. max and V4 min.
Note f: Measured = 200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between V, to V,_ or V,, to V4 in @ monotonic fashion.
Note j; Parameter guaranteed but not tested.
READ CYCLE 1¢¢
2 tavav >
ADDRESS ’
e—— 3 tavav
< 4 taxax
I/0 (DATAOUT) DATA VALID
READ CYCLE 2°
_ e——————— 1 teLQqv ————>
i [111111111]
[¢——————— 5 teLQx —— 6 tEHQZ ——» r—
10 (DATA oUT) HIGHIMPEDANCE DATA VALID —
l‘—’ 7 teLicCH 8 teHIcoL
ACTIVE




iMS1423

RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (V¢ = 5.0V = 10%)

WRITE CYCLE 1: WconTROLLEDY "

| 1423-25 | 1423-35 | 1423-45 | 1423- 55 |

SYMBOL
NO. [Standard]Alternata PARAMETER MIN[MAX|MIN[MAX|MIN[MAX]MIN[MAR] /TS |NOTES
91 taav twe | Write Cycle Time 25 35 40 50 ns
10| twwn | twe | Write Pulse Width 20 25 35 45 ns
11| teown tew | Chip Enable to End of Write 20 25 35 45 ns
12} tovwn | tow | Data Set-up to End of Write 10 13 15 20 ns
13] twhox | ton Data Hold After End of Write 2 2 3 3 ns
14 tavwn taw Address Set-up to End of Write 20 25 30 40 ns
15] tavwe tas Address Set-up to Beginning of Write | O 0 0 0 ns
16| twuax | tws | Address Hold After End of Write 2 3 5 5 ns
17| twiaz twz | Write Enable to Output Disable 01151 0]15] 020 0|25} ns f
18] twnax | tow | Output Active After End of Write 6 6 6 6 ns i
Note f: Measured = 200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vy, to V,_ or V,_ to V,, in a monotonic fashion.
Note h: E or W must be > V,; during address transitions.
Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j; Parameter guaranteed but not tested.
WRITE CYCLE 1
= 9 tavav »|
ADDRESS 1
11 tELwH
e AN /111111111
e 14 tavwH ={ 16 twHAX
l:——— 15 tavwe ——» e— 10 twiwH ——>
7 NN
12 tovwH s 13 twHDX
I/0 (DATA IN) Q DATA VALID
17 twLaz }1—— F“' 18 twHax
I/0 (DATAOUT) DATAUNDEFINED HIGHIMPEDANCE




iIMS1423
RECOMMENDED AC OPERATING CONDITIONS (0°C < T,< 70°C) (V¢c = 5.0V = 10%)

WRITE CYCLE 2: £ conTtrOLLEDY: "

PARAMETER [l Lo st Esey s uores
191 tavav twe | Write Cycle Time 25 35 40 50 ns

20| tween | twe | Write Pulse Width 20 25 35 45 ns

21 teten tew | Chip Enable to End of Write 20 25 35 45 ns

221 toven tow | Data Set-up to End of Write 10 13 15 20 ns

23| terpx ton Data Hold After End of Write 3 3 3 5 ns

24| taven taw | Address Set-up to End of Write 20 25 30 40 ns

25| tenax tws | Address Hold After End of Write 2 3 5 5 ns

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

27| twoz twz | Write Enable to Output Disable 0115] 0|15 0]20}) 0]25] 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,y to V,_or V to V4 in @ monotonic fashion.
Note h: E or W must be >V, during address transitions.

Note i; If W is low when E goes low, the output remains in the high impedance state.
Note j; Parameter guaranteed but not tested.

WRITE CYCLE 2
19 IAVAV
ADDRESS | (
26
taver 21t —_—
- ___%\‘_— ———
24 1, ‘ - -« 251,
TS TERNNRRRRRRRRRNRNN ., [///[[/}]
22 23 1
VO (DATA IN) | X DATA VALID |
27 Yo “_.
VO (DATA OUT) | DATA UNDEFINED HIGH IMPEDANCE
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DEVICE OPERATION

_The IMS1423 has two control inputs, Chip Enable
(E) and Write Enable (W), twelve address inputs (Ag-
A11), 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 the twelve address inputs
are decoded to select one 4-bit word out of 4K words.
Read and Write operations on the memory cell are con-
trolled by W input. With E high, the device is deselected,
the outputs are disabled and the power consumption is
reduced to less than one-fourth of the active mode power
with TTL levels and even lower with CMOS levels

READ CYCLE - _

A read cycle is defined as W = Vi min with E < Vi
max. Read access time is measured from either E going
low or from 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 outputs remain active throughout READ
CYCLE 1 and is valid at the specified address access
time. The address inputs may change at access time
and as 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 outputs 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.

WRITE CYCLE

The write cycle of the IMS1423 is initiated by the latter
of E or W to transition from a high level to a low level. In
the case of W falling last, the output buffers will be turned
on tg qx after the falling edge of E (just as in a read
cycle). The output buffers are then turned off within tw_qz
of the falling edge of W. During this interval, it is possible
to have bus contention between devices with common
I/0 configurations. Therefore input data should not be
active until tw_qz to avoid bus contention.

WRITE CYCLE 1 waveform shows a write cycle ter-
minated 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 outputs
of the memory become 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 ter-
minated 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.

CAPACITOR

Vee, Vss GRID SHOWING
DECOUPLING CAPACITORS



APPLICATION

It is imperative, when designing with any very high
speed memory such as the IMS1423, that the funda-
mental rules in regard to memory board layout be fol-
lowed to ensure proper system operation.

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of de-
coupling capacitors to maintain the wide operating mar-
gins of the IMS1423. 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 induc-
tance and reactance of the decoupling capacitor.

Since the current transients associated with the opera-
tion of the high speed IMS1423 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 lo-
cated as close to the devices with as short lead length
as possible. The high frequency decoupling capacitor
should have a value of 0.1uF, 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

IMS1423

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 periphery circuit. This will provide a solid
ground reference for the TTL drivers and prevent loss
of operating margin of the drivers due to differential
ground noise.

TERMINATION

Trace lines ona memory board in the array look to TTL
driver signals like low impedance, unterminated trans-
mission lines. In order to reduce or eliminate the reflec-
tions of the TTL signals propagating down the lines,
especially low going TTL signals, line termination is recom-
mended. The termination may be either series or parallel.

The recommended techniqueisto use series termina-
tion. The series termination technique has the advantage
ofdrawing no DC currentand using a minimum number
of components. Thisis 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 mini-
mize reflections, but generally a series resistor in the
10 to 33ohm 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.
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ORDERING INFORMATION

FIGURE 1. OUTPUT LOAD

1/0

5.0V

2550

DEVICE SPEED PACKAGE | PART NUMBER
25ns PLASTIC DIP IMS1423P-25
25ns PLASTIC SOJ IMS1423E-25
25ns CERAMIC DIP IMS14235-25
25ns CERAMICLCC IMS1423W-25
36ns PLASTIC DIP IMS1423P-35
36ns PLASTIC SOJ IMS1423E-35
36ns CERAMIC DIP IMS1423S-35

IMS1423 35ns CERAMICLCC IMS1423W-35
45ns PLASTIC DIP IMS1423P-45
45ns PLASTIC SOJ IMS1423E-45
45ns CERAMIC DIP IMS14235-45
45ns CERAMICLCC IMS1423W-45
55ns PLASTIC DIP IMS1423P-55
56ns PLASTIC SOJ IMS1423E-55
56ns CERAMIC DIP IMS1423S-65
55ns CERAMICLCC IMS1423W-55
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FEATURES

+ INMOS' Very High Speed CMOS

» Advanced Process - 1.6 Micron Design Rules
» 64K x 1 Bit Organization

+ 25, 30, 35, 45 and 55 nsec Access Times

» Fully TTL Compatible

» Separate Data Input & Output

» Three-state Output

» Power Down Function

+ Single +5V * 10% Operation

» 22-Pin, 300-mil DIP (JEDEC Std.)

22-Pin Ceramic LCC (JEDEC Std.)

24-Pin, 300-mil SOJ

Battery Backup Operation - 2V Data Retention
(L version only)

IMS1600

IMS1601L
CMOS
High Performance

64K x 1 Static RAM

DESCRIPTION

The INMOS IMS1600 is a high performance 64K x 1
CMOS Static RAM. The IMS1600 provides maximum
density and speed enhancements with the additional
CMOS benefits of lower power and superior reliability.

The IMS1600 features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1600 pro-
vides a Chip Enable (/E) function that can be used to place
the device into a low-power standby mode.

The IMS1601L is a low power version offering battery
backup data retention operating from a 2 volt supply.

The IMS1600M and IMS1601LM are MIL-STD-883
versions intended for military applications.

PIN CONFIGURATION

A2 AD Vee Al

A0 4
A0 []1 22 JvVec ?UUUUz‘ a2 02
A2 ]2 217 a1 a8 5 2 s A4 O3
A s 20 a3 Ae [14 18 as Ae s
A6 s 19 as 5 A8 [s
A8 s 18] a7 A8 18 a7 a0 e
A0 e  17] 1 A A0 []6 17[A8 NC 7
A12[7 16[ ] A11 A1 7 18— Al A2 18
A48 15[ ] a13 A4 8 15 A13 At4 o
Q 9 14 ] A1s Q 10
w Em 131D a [ “ ‘2":“‘5 w EH
Vss 11 12[]F ml—l n I-l nﬂ Vss 12
WvVss E D
DIP CHIP
CARRIER
PIN NAMES

A,-A,5 ADDRESS INPUTS Q DATA OUTPUT

w WRITE ENABLE Vee POWER

E CHIP ENABLE Vss GROUND

D DATA INPUT

BLOCK DIAGRAM

Que a0 {31 Voo
1
% A3 Al 5] <—Vss
AS
% a7 A2 —3—]
Bh A —{3>—] MEMORY ARRAY
it 256 ROWS
Oas  as —I5—] 256 COLUMNS
TP b —
HE e 3
A {31
D(D,,) —_— > COLUMN 1O CIRCUITS (Dour)Q
COLUMN SELECT
— AB A9 A10 A11 A12 A13 Al14 Al5
E
w




IMS1600/IMS1601L
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to 7.0V
Voltage on Q....ccccvvvviviiiciiincnnn. -1.0 to (Vcc+0.5)
Temperature Under Bias................ -55° C to 125°C

Storage Temperature

...-65°C to 150°C

Power Dissipation.............cccooeveieririnicrcnenene. 1w
DC Output Current........cccovvviveeceircrinns 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 extended periods may affect reliability.

SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 5.0 55 \
Vss Supply Voltage 0 0 0 \
ViH Input Logic "1" Voltage 2.0 Vee+0.5 \ All inputs
Vi Input Logic "0" Voltage -1.0* 0.8 \ All inputs
Ta Ambient Operating Temperature 0 25 70 °C 400 linear ft/min air flow
*ViLmin = -3 volts for pulse width <20ns, note b.
DC ELECTRICAL CHARACTERISTICS (0°C < Ta¢< 70°C) (Vcc=5.0V + 10%)?
SYMBOL PARAMETER MIN | MAX | UNITS NOTES
lect Average Vcc Power 77 mA tAVAV = 25ns and 30ns (PRELIM)
Supply Current 70 mA tAVAV = 35, 45 and 55ns
loc2 Vcc Power Supply Current 25 _
(Standby,Stable TTL Input Levels) mA E 2 ViH.All other inputs at
IMS1601L version 15 ViN € Vi or 2 Vi
loca Vcc Power Supply Current 14 _
(Standby, Stable CMOS Input Levels) mA E > (Vcc - 0.2). All other inputs at
. ViN < 0.2 or 2 (Vec-0.2V)
IMS1601L version 2
Vcc Power Supply Current —
| .
%% | (standby, Cycling CMOS Input Levels) 15 E 2 (Vec-0.2). Inputs cycling at
mA | Vin< 0.2 or > (Vec-0.2V)
IMS1601L version 5
lik Vce = max
Input Leakage Current (Any Input) +1 HA Vin = Vss to Voo
Vece = max
lowk Off State Output Leakage Current +5 A ViN = Vss to Ve
Vo | Output Logic *1" Voltage 2.4 v |loL=-4mA
VoL | Output Logic "0" Voltage 0.4 \Y lon = 8mA

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

AC TEST CONDITIONS ) CAPACITANCE® (Ta=25°C, f=1.0MHZ)
Input Pulse Levels ..........cccccvereinenne. Vss to 3V SYMBOL| PARAMETER |MAX|UNITS |[CONDITIONS
Input Rise and Fall Times ..........ccc.ocevvevvennnn. 5ns . _
Input and Output Timing Reference Levels.. 1.5V o Input Capacitance 4 pF_| AV=01to3V
Output Load ........cccevveviiiiiieen, See Figure 1 Cout | Output Capacitance| 7 pF | AV=0to3V |

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

2 -
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IMS1600/IMS1601L

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vcc = 5.0V £10%)
READ CYCLES®

IMS IMS IMS IMS IMS Ul N
SYMBOL 1600-25 1600-30 1 603-35 1 502.45 1602-55 N o
| T
PARAMETER PRELIM PRELIM 1601-35 1601-45 1601-55 T E
No.|Standard |Alternate MIN | MAX | MIN |MAX | MIN [MAX |MIN [MAX [MIN |[MAX | S | S
1 | teLav tacs | Chip Enable Access Time 25 30 35 45 55 | ns
2 | tavav tre Read Cycle Time 25 30 35 45 55 ns| c
3 | tavav taa Address Access Time 25 30 35 45 55 | ns
4 | taxax ton | O/P Hold After Address Change | 3 3 5 5 5 ns
5 | teLax tz | Chip Enable to O/P Active 3 3 5 5 5 ns| j
6 | teHaz tHz Chip Disable to O/P Inactive 0|15/ 0|15/ 0 {200 |25 |0 |30 |ns|f,j
7 | teuccH | tpu | Chip Enable to Power Up 0 0 0 0 0 ns | j
8 | teHiccL | tro | Chip Enable to Power Down 25 30 35 45 55 [ns | j
tr I/P Rise and Fall Times 50 50 50 50 50 | ns|e,j
Note c: For READ CYCLE18&2,Wis high for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between Vi max and ViH min.
Note f:  Measured +200mV from steady state output voltage. Load capacitance is S5pF.
Note g: E and W must transition between Vix to Vi or Vi to ViH in @ monotonic fashion.
Note j; Parameter guaranteed but not tested.
READ CYCLE 1°4
2 tavav -
A
ADDRESS )
e—— 3 tavav
- 4 taxax
Q (DATA OUT) OUTPUT VALID
READ CYCLE 2°
_ fe————— 1 telqv ———>
T 1111111111
[¢———— 5 teLax ——» 6 teHQZ ———» D
H A
Q (DATA ouT) HIGHIMPEDANCE OUTPUT VALD

L’*—’ 7 teuiccH 8 t
ACTIVE EHiceL




IMS1600/IMS1601L
RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta < 70°C) (Vcc = 5.0V £10%)
WRITE CYCLE 1: W CONTROLLED#g"

IMS IMS IMS IMS IMS

1600-25 [1600-30 |1600-35 [1600-45 [1600-55 h‘ g

SYmMBOL PARAMETER PRELIM [PRELIM 160;&-35 1601&-45 1601&-55 'll' E

No |Standard |Alternate MIN [MAX |MIN [MAX|MIN [MAX|MIN [MAX[MIN [MAX|S |S
9 | tAVAV | tWC Write Cycle Time o5 30 35 45 55 ns
10| tWLWH | twp Write Plus Width 20 20 20 20 25 ns
11 | tELWH | tcw Chip Enable to End of Write 20 20 30 30 30 ns
12 | tDVWH | tpw Data Setup to End of Write 15 15 15 20 20 ns
13| twHDX | tDH Data Hold after End of Write 0 0 0 0 0 ns
14 | tAVWH | tAW Address Setup End of Write 20 20 25 25 30 ns
15| tAVWL | tAS Address Setup to Start of Write | 5 5 5 5 5 ns
16| tWHAX | tWR  |Address Hold after End of Write| 5 5 5 5 5 ns

17| twLQz | twz Write Enable to Output Disable | 0 | 15 [ 0 | 15[ 0 |20 |0 |20 | 0O |25 |ns|fj

18 | twHax | tow Write Enable to Output Disable | 0 0 0 0 0 ns| i

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

Note g: E and W must transition between Vin to ViL or ViL to ViH in a monotonic fashion.
Note h: E or W must be > Vi during address transitions.

Note i:
Note j:

WRITE CYCLE 1

If W is low when E goes low, the output remains in the high impedance state.
Parameter guaranteed but not tested.

9 tavav

ADDRESS l l
11 teLwn

£ [ ///////////l

b 14 tavwm > ', 16 twHAX
15 tavwe — re— 10 twiwH ——®
i INNRNANS
12 tovwH - 13 twHDX
D (DATA IN) <7 DATA VALID J
17 tw1.ozl<————> I<—> 18 twHox
Q (DATAOUT) DATA UNDEFINED | HIGH IMPEDANGE :I




IMS1600/IMS1601L
RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta < 70°C) (Vcc = 5.0V £10%)

WRITE CYCLE 2: E CONTROLLEDS: "

IMS IMS IMS IMS IMS ulN

1600-25 |1600-30 | 1600-35 |1600-45 |1600-55 |\ |q

SYMBOL PARAMETER PRELIM |PRELIM | 1601-35 |1601-45 |1601-55 LS

T |E

No |Standard |Alternate MIN ]MAX MIN [MAX|MIN [MAX[MIN |[MAX|MIN [MAX| S |S
19| tAVAV | tWC Write Cycle Time 25 30 35 45 55 ns
20 | tWLEH | twp Write Plus Width 20 20 20 20 25 ns
21 | tELEH | tcw Chip Enable to End of Write 20 20 30 30 30 ns
22 | {DVEH | tpw Data Setup to End of Write 15 15 15 20 20 ns
23| tEHDX | tDH Data Hold after End of Write | 0 0 0 0 0 ns
24 | tAVEH | tAw Address Setup to End of Write | 20 20 30 30 30 ns
25 [ tEHAX | tWR Address Hold after End of Write| 5 5 5 ns
26| tAVEL | tAS Address Setup to Start of Write | 0 0 0 ns

27 | twLQz | twz Write Enable to Output Disable | 0 | 15 | 0 |15} 0 [20] 0 {20 | 0 {25 |ns|f,

Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between ViH to ViL or ViL to ViH in a monotonic fashion.
Note h: E or W must be > ViH during address transitions.

Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.

WRITE CYCLE 2 <

ADDRESS | X

26

tAVE'- 21 'ELEH
E

— 24t —— P toax

19 tAVAV ’—'—_—_"
)
—>

20
i
. LEH
w I\ / /l
l 22 tDVEH 23 tEHDX
D (DATA IN) | )t DATA VALID ]
27 tyioz |<—‘>\1
Q (DATA OUT) DATA UNDEFINED HIGH IMPEDANGE
/




IMS1600/IMS1601L
DEVICE OPERATION

The IMS1600 has two control inputs, Chip Enable (/E)
and Write Enable (/W), 16 address inputs (A0 -A15), a
data in (D) and a data out (Q).

The /E input controls device selection as well as active
and standby modes. With /E low, the device is selected
and the 16 address inputs are decoded to select one
memory cell out of 65,536. Read and Write operations on
the memory cell are controlled by the /W input. With /E
high, the device is deselected, the output is disabled and
the power consumption is reduced to less than one-fourth
of the active mode power with TTL levels and even lower
with CMOS levels.

READ CYCLE

A read cycle is defined as /W > ViH min with /E < ViL
max. Read access time is measured from either /E going
low or from 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 andis validat the specifiedaddress 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.

WRITE CYCLE

The write cycle of the IMS1600 is initiated by the latter
of /E or /W to transition from a high to a low. In the case
of /W falling last, the output buffer will be turned on teLax
after the falling edge of /E (just as in a read cycle). The
output buffer is then turned off within twLaz of the falling
edge of /W. During this interval it is possible to have bus
contention between devices with D and Q connected
together in a common 1/O configuration. Therefore input
data should not be active until twLaz to aviod bus conten-
tion.

WRITE CYCLE 1 waveform shows a write cycle termi-
nated 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 termi-
nated by /E going high. Data set-up and hold times are
referenced to the rising edge of /E. With/E high the output
remains in the high impedance state.

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of decou-
pling capacitors to maintain the operating margins of the
IMS1600. 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.

Currenttransients associated with the operation of any
high speed device have very high frequency components,
so 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 de-
vices in the array. A larger tantalum capacitor of a suffi-
cient 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 area.
This will provide a solid 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 boardin the array lookto TTL
driver signals like low impedance, unterminated transmis-
sion 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 termina-
tion. 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

IMS1600/IMS1601L

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.

DATA RETENTION (L version only) (0°C < Ta < 70°C)

SYMBOL PARAMETER MIN|TYP*{ MAX | UNITS NOTES

VDR Data Retention Voltage 2.0 volts [VIN<0.2Vor>(Vgg-0.2V) E>(Vee-0.2V)
lccDR1 Data Retention Current 8 | 100 A [Vce=3.0 volts

lccbRrz Data Retention Current 5 70 HA [ Vcce=2.0 volts

tEHVCCL | Deselect Time (tcpp) 0 ns |k

tVCCHEL | Recovery Time (tg) tre ns K (trc= Read Cycle Time)

*Typical data retention parameters at 25°C.
Note j: Parameter guaranteed but not tested.

Note k: Supply recovery rate should not exceed 100mV per ps from Vpgto Vg min.

LOW V cc DATA RETENTION

DATA RETENTION MODE
vec 45V T\ Vpr 22V T asv
IcDR [¢—" < R
7 E> - N\ ; ;
- / 2 E ; E > (Vpg -0.2V) L/ \ \




IMS1600/IMS1601L

FIGURE 1. OUTPUT LOAD
5.0V
480Q
Q (Dour)
30pF
2550 = (INCLUDING
SCOPE AND
I FIXTURE)
ORDERING INFORMATION
PART NUMBER
DEVICE SPEED PACKAGE
STANDARD LOW POWER
25ns PLASTIC DIP IMS1600P-25
25ns CERAMIC DIP IMS1600S-25
25ns CERAMIC LCC IMS1600W-25
25ns PLASTIC SOJ IMS1600E-25
30ns PLASTIC DIP IMS1600P-30
30ns CERAMIC DIP IMS1600S-30
IMS1600 30ns CERAMIC LCC | IMS1600W-30
IMS1601L 30ns PLASTIC SOJ IMS1600E-30
35ns PLASTIC DIP IMS1600P-35 IMS1601LP35
35ns CERAMIC DIP IMS1600S-35 IMS1601LS35
35ns CERAMIC LCC IMS1600W-35 IMS1601LW35
35ns PLASTIC SOJ IMS1600E-35 IMS1601LE35
45ns PLASTIC DIP IMS1600P-45 IMS1601LP45
45ns CERAMIC DIP IMS1600S-45 IMS1601LS45
45ns CERAMIC LCC IMS1600W-45 IMS1601LW45
45ns PLASTIC SOJ IMS1600E-45 IMS1601LE45
55ns PLASTIC DIP IMS1600P-55 IMS1601LP55
55ns CERAMIC DIP IMS1600S-55 IMS1601L.S55
55ns CERAMIC LCC IMS1600W-55 IMS1601LW55
55ns PLASTIC SOJ IMS1600E-55 IMS1601LE55




FEATURES

INMOS' Very High Speed CMOS

Advanced Process - 1.6 Micron Design Rules
16K x 4 Bit Organization

25, 30, 35, 45 and 55 nsec Access Times
Fully TTL Compatible

Common Data Input & Output

Three-state Output
Power Down Function
Single +5V + 10% Operation
22-Pin, 300-mil DIP (JEDEC Std.)
22-Pin Ceramic LCC (JEDEC Std.)
24-Pin, 300-mil SOJ

1

IMS1620

CMOS

High Performance
6K x 4 Static RAM

DESCRIPTION

The INMOS IMS1620 is a high performance 16K x 4
CMOS Static RAM. The IMS1620 provides maximum
density and speed enhancements with the additional
CMOS benefits of lower power and superior reliability.

The IMS1620 features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1620 pro-
vides a Chip Enable (/E) function that can be used to place
the device into a low-power standby mode.

The IMS1624 is the functional equivalent of the
IMS1620 with the addition of an Output Enable input.

The IMS1620M and IMS1620LM are MIL-STD-883
versions intended for military applications.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
A6 A5 Vcc A4
as 1 22[Jvee 2[] I_I [T U A5 E1 24 %Vcc .
A6 ]2 21 JA¢ a6 [, 2a[0A4 :E e ves
a7 O3 2004 :; g: ' f:g:: a7 O3 220 A3 ™ DA
AB Cla 19 a2 At As [1s 210 a2 a5
9 s 18 a1 a0 (15 il A9 s 20 [] a1 wow MEMORY ARRAY
A10 Cle 1763 a0 A10 6 17]A0 Atoe 19 (0 Ao A4 —Esm 256 ROWS
At []7 16 vo, an /7 1610, A7 18[ONC A — 256 COLUMNS
A2 1g 15[ _Jvo, a2 [—p 15110, A12[0s 17 o, rs —f—]
A13[Jo 14[ ] 03 M3 [e 140 A130e 16 [0,
E 10 13 Vo, 112 3 ﬁc Ew 15 %V% ¥
Ve 12 w 10 11 14 Jvo,
e onnoe vss 12 30w o]
E vss W 110, L [
vo, S COLUMN 10
DIP CHIP sS0J
CARRIER Vo, ',;':TUI COLUMN SELECT
yo’ CTL
o, < |
A0 AB MO AH A'2 Mf! l_%
PIN NAMES =
Ay-A,; ADDRESS INPUTS | /O DATA IN/OUT )
w WRITE ENABLE Vce POWER (+5V) w
E CHIP ENABLE Vss GROUND




IMS1620

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to 7.0V
Voltage on I/O.......cccvvvviiiniiinins -1.0 to Vce+0.5
Temperature Under Bias.... ..-55° Cto 125°C
Storage Temperature ..... ..-65° C to 150°C
Power Dissipation..........cccceeeiiiiiiiniiiiiiiieeen. 1w
DC Output CUIreNnt......cccecveeeieieieeeecee 25mA

(One output at a time, 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 extended periods may affect reliability.

SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vce Supply Voltage 45 5.0 55 \"
Vss Supply Voltage 0 0 0 \Y
ViH Input Logic "1" Voltage 2.0 Vce+.5 \' All inputs
Vie Input Logic "0" Voltage -1.0* 0.8 \ All inputs
Ta Ambient Operating Temperature 0 25 70 °C 400 linear ft/min air flo&

*ViLmin = -3 volts for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (0°C < Ta< 70°C) (Vcc=5.0V +10%)®

(Standby,Stable TTL Input Levels)

Al
SYMBOL PARAMETER MIN | MAX| UNITS NOTES
lecs Average Vcc Power 110 mA |tAVAV = 25ns and 30ns
Supply Current 100 mA |tAVAV = 35, 45 and 55ns
lcca Vce Power Supply Current 25 mA | E> Vi . All other inputs at

VNS ViL or 2 VH

Vce Power Supply Current

lecs | Standby, Stable CMOS Input Levels)

14 mA | E> (Vcc-0.2) . All other inputs at
ViN< 0.2 or 2 (Vec - 0.2V)

| Vcc Power Supply Current
€4 | (Standby, Cycling CMOS Input Levels)

17 mA | E2 (Vcc-0.2). Inputs cycling at
VIN< 0.2 or 2 (Vee - 0.2V)

liLK Input Leakage Current (Any Input)

+1 pA Vce = max
VIN = Vss to Vce

loLk Off State Output Leakage Current

VoH Output Logic "1" Voltage

+5 pA Vce = max
VIN = Vss to Vce

2.4 V' | lon=-4mA

VoL Output Logic "0" Voltage

0.4 Vo o =8mA

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

AC TEST CONDITIONS

CAPACITANCE® (Ta=25°C, {=1.0MHZ)

Input Pulse Levels .......ccccooeieeiieiiieenn. Vss to 3V SYMBOL PARAMETER MAX | UNITS [CONDITIONS

Input Rise and Fall TIMes ..........cccoeeieeiinie 5ns - —

Input and Output Timing Reference Levels.. 1.5V Cn Input Capacitance 4 PF_|AV=01o3V
| Output Load ...coooooecciieccce See Figure 1 Court Output Capacitance| 7 pF | AV=0to3V

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




IMS1620

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

UIN
IMS IMS IMS IMS IMS N o
SYMBOL PARAMETER 1620-25 | 1620-30 | 1620-35 |1620-45 |1620-55 | | | T
T|E
No |Standard |Alternate MIN [MAX [MIN [MAX[MIN [MAX/MIN [MAX|MIN MAX| S |S
1| teELQv | tACS |Chip Enable Access Time 25 30 35 45 55 |ns
2 | tAVAV | tRc Read Cycle Time 25 30 35 45 55 ns
3 | tAVQV | tAA Address Access Time 25 30 35 45 55 [ns|d
4 | taxax | ton O/P Hold After Address Change| 5 5 5 5 5 ns
5| teLax | tLz Chip Enable to O/P Active 5 5 5 5 5 ns|i
6 | tEHQZ | tHZ Chip Disable to Output Inactive | 0 |15 |0 |15 | 0 [15 |0 |20 [0 |25 |ns|f]
7 | tELICCH| tPU Chip Enable to Power Up 0 0 0 0 0 ns|
8 | tEHICCL| tPD  [Chip Enable to Power Down 25 30 35 45 55 |ns| i
tT Input Rise and Fall Times 50 50 50 50 50 |nsle,j
Note c: For READCYCLE 1&2,Wis high for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between Vi max and Vii min.
Note f:  Measured £200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between Vix to ViL or ViLto ViH in @ monotonic fashion.
Note j; Parameter guaranteed but not tested.
READ CYCLE 1°¢
2 tavav -
ADDRESS g B
e——— 3 tavav
4 taxox
I/O (DATA OUT) \ OQUTPUT VALID
READ CYCLE 2°
— [¢————— 1 telQv ————————>
T 111111111/
6 tEHQZ ——»| le———

10 (DATA OUT)

[¢e————— 5 teLax ——

HIGH IMPEDANCE

ACTIVE

lec
STANDBY

OUTPUT VALID

L—’ 7 teuccH

8 teHiccL




IMS1620
RECOMMENDED AC OPERATING CONDITIONS (0°C <
WRITE CYCLE 1: W CONTROLLEDS®"

Ta € 70°C) (Vcc = 5.0V £10%)

U (N
IMS IMS IMS IMS IMS Nlo
SYMBOL PARAMETER 1620-25 | 1620-30 | 1620-35 |1620-45 | 1620-55 | | | T
T|E
No |standard |Alternate MIN [MAX |MIN [MAX|MIN [MAX|MIN [MAX|MIN [MAX| S |S
9 | tAVAV | twC Write Cycle Time o5 30 35 45 55 ns
10 | tWLWH | twp Write Pulse Width 20 20 30 30 40 ns
11| tELWH | tcw Chip Enable to End of Write 20 20 30 30 40 ns
12 | tpvwH | tpw Data Setup to End of Write 13 15 15 20 25 ns
13| twWHDX | tDH Data Hold after End of Write 0 0 0 0 0 ns
14 [ tAVWH | taw Address Setup End of Write 20 25 30 30 40 ns
15 [ tAVWL | tAs Address Setup to Start of Write [ 0 0 0 0 0 ns
16| tWHAX | tWR  |Address Hold after End of Write| 5 5 5 0 0 ns
17| twLaz | twz Write Enable to Output Disable | 0 | 15 | 0 | 15| 0 | 20| 0 |20 | O |25 [ns|f)
18 | twHQX | tOW  |Write Enable to Output Disable | 0 0 0 0 0 ns| i
Note f: Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vix to ViL or ViL to ViH in a monotonic fashion.
Note h: E or W must be > Vi1 during address transitions.
Note i: If W is low when E goes low, the outputs remain in the high impedance state.
Note j; Parameter guaranteed but not tested.
WRITE CYCLE 1
9 tavav >
ADDRESS *
11 teLwH
f— 14 tavwH > 'l 16 twhax
[;— 15 tavwe —»f le—— 10 twLwH ——
W M
12 tovwH s 13 twHDX
I/0 (DATA IN) ( DATA VALID *7
17 twmz‘-—» l-—» 18 twhHax
HIGH IMPEDANCE
I/0 (DATA OUT) DATA UNDEFINED




IMS1620
RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vce = 5.0V £10%)
WRITE CYCLE 2: E CONTROLLEDS: P

IMS IMS IMS IMS IMS : g

SYMBOL PARAMETER 1620-25 | 1620-30 | 1620-35 |[1620-45 | 1620-55 'R

T |E

No |Standard | Alternate MIN [MAX [MIN [MAX|MIN [MAX|MIN |MAX|MIN [MAX| S |S
19| tAVAV | tWC Write Cycle Time 25 30 35 45 55 ns
20 | tWLEH | twp Write Pulse Width 20 20 30 30 40 ns
21| tELEH | tew Chip Enable to End of Write 20 20 30 30 40 ns
22 | tpVEH | tpw Data Setup to End of Write 13 15 15 20 25 ns
23| teHDX | tDH Data Hold after End of Write 0 0 0 0 0 ns
24 | tAVEH | taw Address Setup to End of Write |20 25 30 30 40 ns
25| tEHAX | tWR  [Address Setup to Start of Write | 5 5 5 0 0 ns
26| tAVEL | tAS  |Address Hold after End of Write| 0 0 0 0 0 ns

27 [ twLaz | twz Write Enable to Output Disable | 0 [ 15 | 0 | 15| 0 | 15[ 0 |20 [0 |25 [ns|fj

Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and_VV must transition between ViH to ViL or ViL to Vi in a monotonic fashion.
Note h: E or W mustbe > Vi1 during address transitions.

Note i If W is low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.

WRITE CYCLE 2

ADDRESS | X
26

taver 21 to e —_—P
E

«——— W P

'AVEH

v V77777770

22 ¢ 23 t0n

VO (DATA IN) | )t DATA VALID |
27 tWLOZ H
/| HIGH IMPEDANCE

/0 (DATA OUT) ' DATA UNDEFINED




IMS1620
DEVICE OPERATION

The IMS1620 has two control inputs, Chip Enable (/E)
and Write Enable (/W), 14 address inputs (A0 -A13), and
four Data I/O pins.

The /E input controls device selection as well as active
and standby modes. With /E low, the device is selected
and the 14 address inputs are decoded to select one 4-bit
word out of 16,384. Read and Write operations on the
memory cells are controlled by the /W input. With /E high,
the device is deselected, the outputs are disabled and the
power consumption is reduced to less than one-fourth of
the active mode powerwith TTL levels and even lower with
CMQOS levels.

READ CYCLE

A read cycle is defined as /W > ViH min with /E < ViL
max. Read access time is measured from either /E going
low or from 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 outputs remain active throughout READ
CYCLE 1andis valid at the specifiedaddress accesstime.
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 outputs 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.

WRITE CYCLE

The write cycle of the IMS1620 is initiated by the latter
of /E or /W to transition from a high to a low. In the case
of /W falling last, the output buffers are turned on teLax
after the falling edge of /E (just as in a read cycle). The
output buffers are then turned off within twLazof the falling
edge of /W. During this interval it is possible to have bus
contention between devices with common I/O configura-
tions. Therefore input data should not be active until tw.az
to aviod bus contention.

2-48

WRITE CYCLE 1 waveform shows a write cycle termi-
nated 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 termi-
nated 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.

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of decou-
pling capacitors to maintain the operating margins of the
IMS1620. 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.

Currenttransients associated with the operation of any
high speed device have very high frequency components,
so 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 de-
vices in the array. A larger tantalum capacitor of a suffi-
cient 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
shouldextendto the TTL driver periphery circuitarea This
will provide a solid 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 boardin the array look to TTL
driver signals like low impedance, unterminated transmis-
sion 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 termina-
tion. 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

IMS1620

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.
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FIGURE 1. OUTPUT LOAD

5.0V
480Q
1/O (Dout)
30pF
255Q (INCLUDING
SCOPE AND
FIXTURE)
ORDERING INFORMATION
DEVICE SPEED PACKAGE PART NUMBER
25ns PLASTIC DIP IMS1620P-25
25ns CERAMIC DIP IMS1620S-25
25ns CERAMIC LCC IMS1620W-25
25ns PLASTIC SOJ IMS1620E-25
30ns PLASTIC DIP IMS1620P-30
30ns CERAMIC DIP IMS1620S-30
30ns CERAMIC LCC IMS1620W-30
30ns PLASTIC SOJ IMS1620E-30
IMS1620 35ns PLASTIC DIP IMS1620P-35
35ns CERAMIC DIP IMS1620S-35
35ns CERAMIC LCC IMS1620W-35
35ns PLASTIC SOJ IMS1620E-35
45ns PLASTIC DIP IMS1620P-45
45ns CERAMIC DIP IMS1620S-45
45ns CERAMIC LCC IMS1620W-45
45ns PLASTIC SOJ IMS1620E-45
55ns PLASTIC DIP IMS1620P-55
55ns CERAMIC DIP IMS1620S-55
55ns CERAMIC LCC IMS1620W-55
55ns PLASTIC SOJ IMS1620E-55




FEATURES

+ INMOS' Very High Speed CMOS

+ Advanced Process - 1.6 Micron Design Rules

+ 16K x 4 Bit Organization with Output Enable

» 25, 30, 35, 45 and 55 nsec Address Access Times
+ 25, 30, 35, 45 and 55 nsec Chip Enable Access Times
* Fully TTL Compatible

+ Common Data Input & Output

* Three-state Output

» Power Down Function

+ Single +5V + 10% Operation

+ 24-Pin, 300-mil DIP (JEDEC Std.)

+ 28-Pin Ceramic LCC (JEDEC Std.)

* 24-Pin, 300-mil SOJ

IMS 1624

CMOS

High Performance
16K x 4 Static RAM
with Output Enable

DESCRIPTION

The INMOS IMS1624 is a high performance 16K x 4
CMOS Static RAM. The IMS1624 provides maximum
density and speed enhancements with the additional
CMGOS benefits of lower power and superior reliability.

The IMS1624 features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. The IMS1624 provides a Chip
Enable (/E) function that can be used to place the device
into a low-power standby mode. The IMS1624 also
includes an Output Enable (/G) for fast access to data and
enhanced bus contention control.

The IMS1624 is the functional equivalent of the
IMS1620 with the addition of an Output Enable input.

The IMS1624M and IMS1624LM are MIL-STD-883
versions intended for military applications.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
A5 NC NC Vcc NC A1
=t OO0 o b P -
as ], 23[Ja4 s (e 2 Ll 28 25 ne as Oz 23[Ae —I— e Vss
a7 s 22[da3 a7 s 25 A4 A7 O3 22[0a3 A3 —3—]
a8 [l 21 a2 As (8 23 A8 Os4 21 a2 ow MEMORY ARRAY
A s 20 dm a 7 = A Os 20 0 M —F— fow) 256 ROWS
A0 [He 19 % AD =N 2] A at0 Es 12 Hao as — 3] 256 COLUMNS
A1l 7 1 NC
"‘ZE; :;jlx)i ::; e L a2 (s 17 Qo s —3—1
M3 e 1810, =3 i a3 s 16 Qug, w—F
E 1o 15[ Jvos a3 P o, E [ 5 Jug
G 11 1a[Jvo, Ef312 4, 45 1518010, G On 14, A —{3 ]
vss [J12 13 W @] [1[1 Q[T vss 12 13 0w I I
TG vss NG W IO, 1o, COLUMN 10 ]
oip CHIP soJ WPUT
CARRIcR 10, DATA COLUMN SELECT
110, CcTL
3
A0 A9 A10 A11 A12 A13 l_%
PIN NAMES

Aq- A, ADDRESS INPUTS | /O DATA INOUT E T—E

w WRITE ENABLE Vcc POWER (+5V) _

E CHIP ENABLE Vss GROUND Vc!—aL./

G OUTPUT ENABLE




IMS1624
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to 7.0V
Voltage on 1/O......ccccoeviiiiiiininnns -1.0 to Vcc+0.5
Temperature Under Bias................ -55° C to 125°C
Storage Temperature .................... -65° C to 150°C
Power Dissipation..........ccccccoviiiiiiiiiniien. 1w

DC Output Current.........ccccee..e. .

(One output at a time, 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 extended periods may affect reliability.

SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vce Supply Voltage 45 5.0 55 \
Vss Supply Voltage 0 0 0 \Y
Vix Input Logic "1" Voltage 2.0 Vee+.5 \" All inputs
Vi Input Logic "0" Voltage -1.0* 0.8 \ All inputs
Ta Ambient Operating Temperature 0 25 70 °C 400 linear ft/min air flow

*Vimin = -3 volts for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (0°C < Ta < 70°C) (Vcc= 5.0V £ 10%)?

SYMBOL PARAMETER MIN | MAX| UNITS NOTES
lccs Average Vcc Power 110 mA | tavav = 25ns and 30ns
Supply Current 100 mA |tAVAV = 35, 45, and 55ns
loc» | Ve Power Supply Current 05 mA | E2 Vi. All other inputs at
(Standby,Stable TTL Input Levels) VIN< ViL or 2 VH
lccs | Ve Power Supply Current 14 mA | E2 (Vec - 0.2). All other inputs at
(Standby, Stable CMOS Input Levels) ViN< 0.2 or 2 (Vec-0.2V)
Vce Power Supply Current E > (Ve - 0.2). Inputs cycling at
lccs | (Standby, Cycling CMOS Input Levels) 17 MA | U< 02 or s (Vee - 0.2V)
Vee = max
liLk Input Leakage Current (Any Input) +1 LA VIN = Vss to Vce
Vce = max
loLk Off State Output Leakage Current +5 HA VIN = Vss to Ve
VoH | Output Logic "1" Voltage 2.4 Y loH = -4mA

VoL Output Logic "0" Voltage

0.4 \' loL = 8mA

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

AC TEST CONDITIONS CAPACITANCE® (Ta=25°C, f=1.0MHZ)
Input Pulse Levels ........ccocoovviciiinnnen. Vss to 3V SYMBOL| PARAMETER |MAX | UNITS CONDITIONS
Input Rise and Fall Times .............cccceceeeene 5ns - _
Input and Output Timing Reference Levels.. 1.5V O Input Capacitance 4 | PF |AV=01o3V
Output Load ....cccoovvviiieeieeceee See Figure 1 Coutr | Output Capacitance| 7 pF | AV=0to 3V

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




IMS1624

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vcc = 5.0V £10%)
READ CYCLES®

U|N
IMS IMS IMS IMS Ms | nlo
SYMBOL PARAMETER 1624-25 |1624-30 | 1624-35 (162445 [1624-55 || |
TI|E
No |Standard |Alternate MIN [MAX [MIN [MAX|MIN [MAX|MIN |MAXMIN [MAX| S |S
1] tELQV | tAcS |Chip Enable Access Time 25 30 35 45 55 |ns
2| tAvVAV | trc  |Read Cycle Time 25 30 35 45 55 ns
3 | tAavav | taA Address Access Time 25 30 35 45 55 [ns|d
4 | tgLQv | tToE |O/P Enable Access Time 15 15 20 20 25 |ns
51 taxax | toH O/P Hold After Address Change| 5 5 5 5 5 ns|j
6 | teLax | tLz O/P Enable to O/P Active 5 5 5 5 5 ns|j
7 | taLax | toLz |O/P Enable to O/P Active 0 0 0 0 0 ns| |
8 | tEHQZ | tHZ Chip Disable to Output Inactive | 0 115 [ 0 [15 [0 {15 [ 0 |20 {0 |25 |ns|f.}
9| tgHQz | toHz |O/P Disable to Outputlnactive | o |15 |0 |15 |0 |15 |0 |20 |0 |25 |ns|fi
10| tELICCH| tPU  |Chip Enable to Power Up 0 0 0 0 0 ns | j
111 tEHICCY tPD  |Chip Disable to Power Down 25 30 35 45 55 |ns| ]
tT Input Rise and Fall Times 50 50 50 50 50 |nsje,j
Note c: For READ CYCLE1&2,Wis high for entire cycle.
Note d: Device is continuously selected; E and G low.
Note e: Measured between ViL max and Vid min.
Note f:  Measured £200mV from steady state output voltage. Load capacitance is SpF.
Note g: E, G and W must transition between Vix to ViL or Vit to Vix in a monotonic fashion.
Note j: Parameter guaranteed but not tested.

READ CYCLE 1°%4

2 tavav |
ADDRESS | l
M 3 tavav
5 taxax
I/O (DATA OUT) ’7 OUTPUT VALID ]
READ CYCLE 2°
*_ 2 tavav ‘*
. [::—?-t 1 teLaqv ————»
S it WS 7/////4//1//1/0,
l > 9 tcHaz
G _"_4 taLav ] F T
7 taLax " tErIl::oL
110 (DATA OUT)I HIGH Z OUTPUT VALID j-'
10 teuccH
ACTIVE
lec STANCBY EL




IMS1624
RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vcc = 5.0V +10%)
WRITE CYCLE 1: W CONTROLLED#"

IMS IMS IMS IMS IMS z g
SYMBOL PARAMETER 1624-25 | 1624-30 | 1624-35 |1624-45 |1624-55 | | |T
No |standard |Atternate MIN [MAX | MIN [MAX|MIN [MAX]MIN [MAX[MIN [MAX ; §
12 ] tAVAV | twC Write Cycle Time 25 30 35 45 55 ns
13| tWLWH | twp Write Pulse Width 20 20 30 30 40 ns
14 | tELWH | tcw Chip Enable to End of Write 20 20 30 30 40 ns
15| {DVWH | tpw Data Setup to End of Write 13 15 15 20 25 ns
16| twHDX | tpH Data Hold after End of Write 0 0 0 0 0 ns
17 | tAVWH | t AW IAddress Setup to End of Write | 20 25 30 30 40 ns
18 [ tAVWL | tAS Address Setup to Start of Write | 0 0 0 0 0 ns
19] tWHAX | tWR  |Address Hold after End of Write| 5 5 5 0 0 ns
20 | twLQZ | twz Write Enable to Output Disable | 0 | 15 | 0 | 15| 0 | 15]0 |20 |0 |25 |ns|f,j
21 | twHQX | tow O/P Active after end of Write 0 0 0 0 0 ns|j
WRITE CYCLE 2: E CONTROLLEDS"
IMS IMS IMS IMS IMS : g
SYMBOL PARAMETER 1624-25 | 1624-30 | 1624-35 |1624-45 |[1624-55 | | |T
No |standard |Atternate MIN [MAX [MIN [Max|MIN [Max|min [mAax]min ]MAx ; §
22 | tAVAV | tWC Write Cycle Time 25 30 35 45 55 ns
23| tWLEH | twp Write Pulse Width 20 20 30 30 40 ns
24 | tELEH | tow Chip Enable to End of Write 20 20 30 30 40 ns
25 [ {DVEH | tpw Data Setup to End of Write 13 15 15 20 25 ns
26 | tEHDX | tDH Data Hold after End of Write 0 0 0 0 0 ns
27 | tAVEH | taw Address Setup to End of Write | 20 25 30 30 40 ns
28| tEHAX | twR  |Address Hold after End of Write| 5 ns
29| tAVEL | tAS Address Setup to Start of Write 0 0 ns
30 | twLaz | twz Write Enable to Output Disable 1510 |15 15 20 25 |ns|f,
WRITE CYCLE 3: Fast Write, Outputs Disabled9"
IMS IMS IMS IMS IMS : g
SYMBOL PARAMETER 1624-25 | 1624-30 | 1624-35 |1624-45 [1624-55 || |T
No |Standard |Alternate MIN [MAX [MIN [MAX|MIN [MAX]MIN [MAX[MIN lMAX ; 5
31| tAVAV [ tWC Wirite Cycle Time 18 20 20 25 30 ns
32| tWLWH | twp Wirite Pulse Width 13 15 15 20 25 ns
33 | tDVWH | tpw Data Setup to End of Write 18 20 20 25 30 ns
34 | tWHDX | tpH Data Hold after End of Write | O 0 0 0 0 ns
35| tAVWH | taw Address Setup to End of Write |12 15 15 20 25 ns
36 [ twHAX | twR Address Hold after End of Write 5 5 5 0 0 ns
37| tAVWL | tAs  [Address Setup to Start of Write | 0 0 0 0 0 ns
Note f: Measured $200mV from steady state output voltage. Load capacitance is 5pF.
Noteg: E,G and W must transition between Vinto ViL or ViL to ViH in a monotonic fashion.
Note h: E or W must be > Vi1 during address transitions.
Note i: If W is low when E goes low, the outputs remain in the high impedance state.
Note j; Parameter guaranteed but not tested.

2-54




IMS1624

WRITE CYCLE 1
e 12 tavav »!
ADDRESS 1
14 teLwH >
le >l |
17 tavwH > > 19 twHAX
l:——- 18 tavwe —» e 13 twiwH —— !
w
15 tovwH > >I 16 twHDX
1/0 (DATA IN) )Q DATA VALID
20 tvw.oz)ﬂ——» l<—> 21 twHax
I/0 (DATA OUT)I DATA UNDEFINED "\ HIGH IMPEDANCE
WRITE CYCLE 2
22 tavav
ADDRESS X ( |
29
taveL | — 24 teLEH
E
- 27 tavEH 28 tEHAX
< 23
W tWLEH
T7ANANARARRRRRRRNNSY l
25 toveH 26 tEHDX
/O (DATA IN) [ DATA VALID ]
30 twraz
\ HIGH IMPEDANCE
/0 (DATA OUT)I DATA UNDEFINED
WRITE CYCLE 3
- 31 tavav >
ADDRESS )\
35 tavwH —_—
‘ ) 36 twHAx
_ ' 37 tavwe - 32 twwH —
w \ /
tD?/a/H —_— 34 twHDX
1/0C (DATA IN) DATA VALID *




IMS1624 _
DEVICE OPERATION

The IMS1624 has three control inputs, Chip Enable
(/E), Output Enable (/G) and Write Enable (/W), 14 ad-
dress inputs (AO -A13), and four Data I/O pins.

The /E input controls device selection as well as active
and standby modes. With /E low, the device is selected
and the 14 address inputs are decoded to select one 4-bit
word out of 16,384. Read and Write operations on the
memory cells are controlled by the /W and /G inputs. With
/E high, the device is deselected, the outputs are disabled
and the power consumption is reduced to less than one-
fourth of the active mode power with TTL levels and even
lower with CMOS levels.

READ CYCLE

A read cycle is defined as /W > ViH min with /E and /G
< ViLmax. Read access time is measured from the latter
of either /E or /G going low or from valid address.

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

The READ CYCLE 2 waveform shows a read access
that is initiated bythe latter of /E or /G going low. As long
as address is stable when /E goes low, valid data is at the
outputs at thelatter of specified Chip Enable Access or
Output Enable Access times. 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.

Since/G controls the outputbuffers, /Gis required to be
low in order for the outputs to be active.

WRITE CYCLE

The write cycle of the IMS1624 is initiated by the latter
of /E or /W to transition from a high to a low. In the case
of /W falling last, the output buffers are turned on teLax
after the falling edge of /E if /G is already low (justas in a
read cycle). The output buffers are then turned off within
twraz of the falling edge of /W. During this interval it is
possible to have bus contention between devices with
common |/O configurations. Therefore input data should
not be active until tw.az. To aviod bus contention, the /G
input can be held high throughout the write operation.

WRITE CYCLE 1 waveform shows a write cycle termi-
nated 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 (if /G is low). 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 termi-
nated 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.

WRITE CYCLE 3 waveform shows a write cycle
controlled by /W, with /G high and /E low throughout the
cycle. As the outputs will not become active during this
operation, maximum data bandwidth is provided by allow-
ing very shortwrite cycles and eliminating any bus conten-
tion considerations.



POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of decou-
pling capacitors to maintain the operating margins of the
IMS1624. Theimpedance 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.

Currenttransients associated with the operation of any
high speed device have very high frequency components,
so 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 de-
vices in the array. A larger tantalum capacitor of a suffi-
cient 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
shouldextendtothe TTL driver periphery circuitarea This

IMS1624

will provide a solid 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 boardin the array look to TTL
driver signals like low impedance, unterminated transmis-
sion 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 termina-
tion. 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
resultin a different signal impedance, aresistor of prede-
termined value may not properly match the signal path
impedance. The proper value of resistance should there-
fore be selected empirically.
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FIGURE 1. OUTPUT LOAD

5.0V
480Q
1/O (Dour)
30pF
2550 (INCLUDING
SCOPE AND
FIXTURE)
ORDERING INFORMATION
DEVICE SPEED PACKAGE PART NUMBER
25ns PLASTIC DIP IMS1624P-25
25ns CERAMIC DIP IMS1624S-25
25ns CERAMIC LCC IMS1624W-25
25ns PLASTIC SOJ IMS1624E-25
30ns PLASTIC DIP IMS1624P-30
30ns CERAMIC DIP IMS1624S-30
30ns CERAMIC LCC IMS1624W-30
30ns PLASTIC SOJ IMS1624E-30
IMS1624 35ns PLASTIC DIP IMS1624P-35
35ns CERAMIC DIP IMS1624S-35
35ns CERAMIC LCC IMS1624W-35
35ns PLASTIC SOJ IMS1624E-35
45ns PLASTIC DIP IMS1624P-45
45ns CERAMIC DIP IMS1624S-45
45ns CERAMIC LCC IMS1624W-45
45ns PLASTIC SOJ IMS1624E-45
55ns PLASTIC DIP IMS1624P-55
55ns CERAMIC DIP IMS1624S-55
55ns CERAMIC LCC IMS1624W-55
55ns PLASTIC SOJ IMS1624E-55




FEATURES

* INMOS' high performance CMOS
» Advanced Process - 1.6 Micron Design Rules
» 8K x 8 Bit Organization
» 45,55, 70, 100 and 120 ns Address Access Times
» 45,55, 70, 100 and 120 ns Chip Enable Access Times
« Fully TTL Compatible
» Common Data Inputs and Outputs
« Single +5V + 10% Operation
+ Standard 28 Pin 600-mil DIP, 28-Lead SOIC
and Skinny DIP Package
 Battery Backup Operation - 2V Data Retention

IMS1630L
CMOS

High Performance
8K x 8 Static RAM

DESCRIPTION

The INMOS IMS1630L is a high performance 8Kx8
CMOS Static RAM.

The IMS1630L features fully static operation requiring
no external clocks or timing strobes, with equal access
and cycle times. The IMS1630L provides two Chip Enable
functions (E1, E2) to place the device into a reduced
power standby mode.

In the low power battery backup data retention mode,
the IMS1630L consumes typically 10uA at 2 volts supply.

PIN CONFIGURATION LOGIC SYMBOL

Ne [ 28 [ Veo —Jno
A2 [ 7 (W —A1 oy —
A7 3 26 | E2 — 2 |
As [q 25 [ A8 —fas "2
As s 24 [ A9 —{ A Oy
A4 [Ce 23 ] A1t — A5 Oy |—
A []7 2[16G —% 0
A2 s 21 [ A0 —a
A e 20 [ B —ps 1O |—
A []10 19 [] 10g —{ A oy f—
104 ] 11 18 ] 10, — A0
V0, [ 12 17 [ v0g — A1 8
103 |13 16 |_] V05 — A2
vss []14 15 [] /04 ? |?‘f
F1E2TW
DIP and SOIC !
PIN NAMES
[ Ay-A,,ADDRESSINPUTS | Voc POWER (+5V)
w WRITE ENABLE Vee GROUND
1/01-1/08 DATA INJOUT
E1,E2 CHIP ENABLE
G OUTPUT ENABLE

™

[21B3]

BLOCK DIAGRAM

a3 le—veo
AS —l}:: l— Vss
[ —
row MEMORY ARRAY
 —{F T 256 ROWS
a8 —F— 256 COLUMNS
L > —
At —LF 1
me—{F ]
— 7 ]
10y -j—- = COLUMN 110
1, ,E__ 1 COLUMN SELECT
0y j—— INPUT
o, DAT,
o —— T8 —
VOs 2— A0 A1 A2 A3 AlO
/05 ’_?_
o, ,j_
/O e <




IMS1630L

ABSOLUTE MAXIMUM RATINGS*
Voltage on any pin relative to Vss
Voltage on I/O
Temperature Under Bias.
Storage Temperature

2.0t0 7.0V
...-1.0 10 (Vcc+0.5)
..... -55° C to 125°C
.................... -65° C to 150°C

*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

specifical

tion is not implied. Exposure to absolute maximum rating

conditions for extended periods may affect reliability.

Power Dissipation...........ccccoeeiieeiiiiniiceiee 1w
DC Output Current........ccoovevevccieiririninn. 25mA
(One output at a time, one second duration)
DC OPERATING CONDITIONS .
SYMBOL PARAMETER ( MIN TYP MAX ] UNITS NOTES
Ve Supply Voltage | 45 50 | 55 Y
Vss Supply Voltage 0 0 ‘ 0 \
ViH Input Logic "1" Voltage 2.0 Vee+0.5 \Y All inputs
Vi Input Logic "0" Voltage -1.0* 08 | \" All inputs
Ta Ambient Operating Temperature 0 70 \ °C 400 linear ft/min air flow
*ViLmin = -3.0 volts for pulse width <20ns, note b.
DC ELECTRICAL CHARACTERISTICS (0°C < Ta< 70°C) (Vecc= 5.0V + 10%)?
SYMBOL PARAMETER | MIN | MAX | UNITS NOTES
| Average Vcc Power .
CC1 Supply Current 90 mA tAVAV = tAVAV (min)
loce Vcc Power Supply Current 20 mA | E1 > ViHor E2<VIL. All other inputs at
(Standby,Stable TTL Input Levels) VINS ViL or > VH
lecs Vce Power Supply Current 8 mA |E1 > (Vcc - 0.2V) or E2 < 0.2V. All oth-
(Standby, Stable CMOS Input Levels) er inputsat Vin< 0.2 or > (Vec-0.2V
lccs | Ve Power Supply Current r 10 mA | E12 (Vec-0.2V)or E2<0.2V. Inputs
(Standby, Cycling CMOS Input Levels)| cycling at ViN < 0.2 or > (Vcc - 0.2V)
+1 nA Vce = max
I Input Leakage Current (Any Input) Vin = Vss to Voo
loLk Off State Output Leakage Current 5 HA x;c:vn;?:o Vee
VoH Output Logic "1" Voltage 2.4 v loH = -4mA
VoL Output Logic "0" Voltage \ 0.4 v | loL = 8mA
\ |

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

AC TEST CONDITIONS CAPACITANCE® (Ta=25°C, f=1.0 MHZ)
Input Pulse Levels ..., Vssto 3V | SYMBOL| PARAMETER |MAX | UNITS!CONDITIONS
Input Rise and Fall Times ............cc.ccvees 5ns : _
Input and Output Timing Reference Levels..1.5V i Input Capacitance 5 pF_ AV -0t03V
Output Load ........ccovvvviiiiiiiiie See Figure 1 Cour | Output Capacitance| 7 pF | AV=0to3V

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




RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vce = 5.0V £10%)

READ CYCLE?®

MS MS MS IMS iMms |[U|N
symBoL el Bl Il Rl R i
PARAMETER TI|E
No | Stan'd Alt. MIN [MAX|MIN [MAX |[MIN | MAX|MIN |MAX [MIN|MAX|s | s
1 [tEILQV |tACS |Chip Enable Access Time 45 55 70 100 120 | NS
2 | tE2HQV |tACS | Chip Enable Access Time 45 55 70 100 120 |NS
3 | tAVAV_|tRc |Read Cycle Time 45 55 70 100 120 ns| .
4 | tAVQV |tAA |Address Access Time 45 55 70 100 120 [Ns| d
5| tGLQVv |toE |OfP Enable to Data Valid 20 20 35 40 50 |ns
6 | tAXQX |tOH |O/P Hold After Addr's Ch'ge 5 5 10 10 10 ns
7 | tEILQZ | tLZ | Chip Enable to O/P Active 5 5 10 10 10 ns
8 | tETHQZ | tHZ |Chip Disable to O/P Inactive 0 200 {25 | 0] 25| 0 | 35| 0| 40 nslt,j
9 |tE2HQZ | tLZ |Chip Enable to O/P Active 5 5 10 10 10 ns
10 [teaLaz | YHZ | Chip Disable to O/P Inactive 0 |20 0 |25 | 0| 25|0 | 35| O| 40 |ns|fj
11 [tGLQX | tLZ |O/P Enable to O/P Active 5 5 5 5 5 ns
12 |tGHQZ |tHZ |O/P Disable to O/P Inactive 0 |20 [25 | 0| 25[0 | 35| Of 40|ns|f,]
13 lt E1HICCH tPU_|Chip Enable to Power Up 0 0 0 o ns| ||
14 |tEILICCL| tPD |Chip Enable to Power Down 20 20 20 25 30 |ns| ||
15 |tE2HICCH tPU | Chip Enable to Power Up 0 0 0 0 0 ns| |
16 | tE2LICCL| tPD | Ghip Disable to Power Down 20 20 20 25 30[ns| j
17 tT | /P Rise and Fall Times 50 50 50 50 50 [ nsle, |

Note c: For READ CYCLE 1 & 2, W is high for entire cycle.
Note d: Device is continuously selected; E1 low, G low and E2 high.

Note e: Measured between ViL max and Vi1 min.

Note f:  Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E1, E2, G and W must transition between ViH to ViLor ViL to ViH in @ monotonic fashion.
Note j;: Parameter guaranteed but not tested.

READ CYCLE 1¢¢

READ CYCLE 2°

< 31AVAV >
ADDRESS ] ADDRESS VALID } l
t————— 4 tAVQV
——— 6 tAXQX ——|
1/0 (Data Out) | OUTPUT VALID |
¢ 3tAVAV >
ADDRESS VALID

ADDRESS | #

< 1E1LQV
| /111111111
Bl s / 7 8tE1HQZ
| 10 t€2LQZ
= = | EUNNRARRNRNANS
e 22HQy ————— P ]
[——— o tE2HQX 121HaZ
51GLQV —¥
G
11 tGLOX 4—— 14 tE1HICCL
16 tE2LICCL
/0 (Data Out) OUTPUT VALID
j————»j13E1LICCH
15 tE2LICCH

ACTIVE

IcC STANDBY A

/

IMS1630L



IMS1630L
RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta < 70°C) (Vcc = 5.0V +10%)
WRITE CYCLE 1: W CONTROLLED?"

IMS IMS IMS IMS IMS ﬂ g
SYMBOL 1630L- 1630L- |1630L- 1630L- | 1630L- T
PARAMETER 45 55 70 100 120 TlE
No | Stan'd Alt. MIN [MAX |MIN [MAX|MIN [MAX|MIN [MAX |MIN |MAX| S |S
18 [tavav | twe |Write Cycle Time 45 55 70 100 120 ns
191tWLWH | t wp Write Pulse Width 35 40 40 60 70 ns
20{te1LWH/| t cw |Chip Enable 1 to End of Write 35 40 40 60 70 ns
21 [teaHwH tow |Chip Enable 2 to End of Write 35 40 40 60 70 ns
22 1tpvwH |tpw |Data Setup to End of Write 20 20 20 40 0 ns
23|twHDX | tpy |Data Hold after End of Write 0 0 0 0 0 ns
24 |tAVWH | t Aw [Address Setup to End of Write 35 40 40 80 85 ns
25 [tAVWL |t AS [Address Setup to Start of Write 0 0 0 0 0 ns
26[twHAX | twr |Address Hold after End of Write 0 0 0 0 ns
27 [twLQZ | twz |Write Enable to Output Disable ol 20| o| 20| 0| 20| 0| 35|0 | 40 (gl
28 | tWHQX | t ow |Output Active After End of Write 5 5 5 5 5 ns|i,j
WRITE CYCLE 2: E1 OR E2 CONTROLLEDS"
IMS IMS IM?_ IMS IMS ﬂ g
- - 1630L- - -
SYMBOL 16::(;L 16:;%L o 1613:;. 1613:(:. VT
PARAMETER TIE
No | Stan'd Alt. MIN [MAX [MIN [MAX|MIN [ MAX|MIN [MAX|MIN |MAX S|s
29 [ tAVAV | tWC | Write Cycle Time 45 55 70 100 120 ns
30|tWLE1H| twp | Write Pulse Width 35 40 40 60 70 ns
31|te1LE1H tcw | Chip Enable 1 to End of Write 35 40 40 60 70 ns
32 |tgoHe2ll tow | Chip Enable 2 to End of Write 35 40 40 60 70 ns
33 |tDVE1H| tpw | Data Setup to End of Write 20 20 20 40 40 ns
341tE1HDX | tDH | Data Hold after End of Write 0 0 0 0 0 ns
35|tAVE1H | tAW | Address Setup to End of Write 35 40 40 80 85 ns
36 |tE1HAX | t wR | Address Hold after End of Write 0 ns
S7ItAVE1L | t AS | Address Setup to Start of Write 0 ns
38 (twLQZ | tWz | Write Enable to Output Disable 20| ol 20] o | 20 30| o 35 |ns|fj
Note f: Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E1, E2, G and W must transition between Vi to ViL or Vi to ViH in a monotonic fashion.
Note h: E1, or W must be > ViH or E2 must be < Vi during address transitions.
Note i: If Wis low when the later of E1 goes low or E2 goes high, the outputs remain in the high impedance state.
Note j: Parameter guaranteed but not tested.
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IMS1630L
WRITE CYCLE 1

A

18tAVAV |
ADDRESS ADDRESS VALID ]

¢————— 20 tE 1 LWH———— P>

GEN\RY 7177177

|  ————— 21 tE2HWH——————— > |

E2 Z{{f/ §§§§§§§S§S]
le 24 tAVWH > 4—P 26 tWHAX
fe— 25 AVWL —>q

W \tp\\\\\{f_ 19 tWLWH —ppi/——1

22

DVWH
—» 23 tWHDX
/0 (DATAIN) | DATA VALID |
27 tWLQZ |g—p |<-> 28 tWHQX
110 (DATA OUT) I HIGH IMPEDANCE
WRITE CYCLE 2
< 29 tAVAV >
ADDRESS [ & ADDRESS VALID )\ ]
4—————————— 31 tE1TETH——————— ]
E1
— 37 tAVE1IL
E2 /E;__ 32 tE2HE2L_—__.>\,
!ﬁ 35 tAVE1H »ig—P| 36 tE1HAX
t@—— 30 tWLETH —— i

w AATHANARRRRRNN Y777777777)

33

tDVETH
— 34 tE1HDX
/0 (DATAIN) | DATA VALID |
38 tWLQZ k__,
I/0 (DATA OUT) l HIGH IMPEDANCE




IMS1630L
DEVICE OPERATION

The IMS1630L has four control inputs, Chip Enable1
(E1), Chip Enable 2 (E2), Write Enable (W) and Output
Enable (G). There are also13 address inputs (A0 -A12)
and eight Data I/O lines (1/0 110 /0 8). The Enable inputs
control device selection as well as active and standby
modes. The W input controls the mode of operation (Read
or Write). The G input controls only the state of the eight
output drivers.

With both E1 low and E2 high, the device is selected
and the 13 address inputs are decoded to select one 8-bit
word out of 8K words. Read and Write operations on the
memory cells are controlled by the W input. With either E1
high or E2 low, the device is deselected, the outputs dis-
abled and the power consumption is reduced to less than
one-fourth of the active mode power. G serves only to
controlthe operation of the output drivers. When Giis high,
the output drivers are in a high impedance state, indepen-
dant of the E1, E2 and W inputs.

READ CYCLE

Aread cycle is defined as W > Vinmin with E1 < ViL max,
E2 > VIH min and G < ViL max. Read access time is
measured from the later of either E1 going low, E2 going
high, valid address, or G going low.

The READ CYCLE 1 waveform shows a read access
that is initiated by a change in the address inputs while E1
is low and E2 is high (with G 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 the output remains valid for a
minimum of tAXQX. As long as E1 remains low and E2 is
high, the cycle time is equal to the address access time.

The READ CYCLE 2 waveform shows a read access
that is initiated by the later of E1 going low, E2 going high
or G going low. As long as address is stable when the
later of E1 goes low or E2 goes high, valid data is at the
output at the later of tE1LQV, tE2HQV or tGLQV. If
address is not valid when the later of E1 goes low or E2
goes high, the timing is as specified in READ CYCLE 1.
Chip Enable access time is not affected by the duration of
the deselect interval. _

The G signal controls the output buffer. G is required to
be low (along with E1 low and E2 high) in order for 1/01 -
1/0 8 to be active.

WRITE CYCLE

The write cycle of the IMS1630L is initiated by the later of E1
or Wto transitionfroma high to a low or E2 transitioning from
low to high. The G control will remove bus contention if held
high throughout the duration of the write cycle. If G is low
during a W controlled write cycle (Write Cycle 1), the output
bufferwillbe turned on by the later of tE1LQX after the falling
edge of E1 ortE2HQX after the rising edge of E2. The output
buffer is then turned off within tWLQZ of the falling edge of

~a

W. During this interval, it is possible to have bus conten-
tion between devices with common input/output connec-
tions. Therefore the recommended mode of operationis to
keep G high during the write cycle. During a write cycle,
dataonthe inputs is written into the selected cells and the
outputs are floating.

For any write cycle, tAVWL, tAVE1L, or tAVE2H must
be met, depending on whether E1, E2 or W is the last to
transition. After either W or E1 goes high or E2 goes low
to terminate the write cycle, addresses may change. If
address set-up and hold times are not met, contents of
other cells may be altered in unpredictable ways. The
fidelity of the W control signal is very important. Excessive
ringing on high to low transitions may cause signals to rise
above VIL max, violating the minimum W pulse width
specification - tWLWH.

WRITE CYCLE 1 waveform shows a write cycle termi-
nated by W going high. Data set-up and hold times are
referenced to the rising edge of W. When W goes high
while E1 is low and E2 is high, the outputs remain in a high
impedance state (unless G is low). If G is low when W
goes high at the end of a write cycle the dataread fromthe
memory will be the same as the data just written into the
memory. Thus, no data bus contention will occur.

WRITE CYCLE 2 waveform shows a write cycle termi-
nated by the later E1 going high or E2 going low. Data set-
up and hold times are referenced to the later of the rising
edge of E1 or the falling edge of E2. With either E1 high
or E2 low the outputs remain in the high impedance state.

When using WRITE CYCLE 1 proper management of
the G control signal will avoid bus contention. If G is low
when W goes high (with E1 low and E2 high) the output
buffers will be active tWHQX after the rising edge of W.
Data out will be the same as the data just written, unless
the address changes. If input data fromthe previous cycle
is still valid after the address changes, contention may
result. Contention may also result if the device is selected
(E1 low, E2 high, G low) before W goes low and input data
is valid early in the cycle. The recommended mode of
operationisto keep G high except when reading data from
the device, thus avoiding bus contention.

TTL VS. CMOS INPUTLEVELS

The INMOS 1630L is fully compatible with TTL input
levels. The input circuitry of the IMS1630L is designed for
maximum speed and also for conversion of TTL level
signals to the CMOS levels required for internal operation.
The IMS1630L consumes less power when CMOS levels
are used instead of TTL levels. The lower CMOS lcc
specifications (lcc3 and lcc4) may be achieved by using
CMOS levels. The power consumption will be lower at
typical TTL levels than at the worst case levels.



POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of decou-
pling capacitors to maintain the operating margins of the
IMS1630L. The impedance in the decoupling path from
the power pin through the decoupling capacitor to the
ground pin should be kept to @ 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.

Current transients associated with the operation of any
high speed device have very highfrequency components,
so 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 uF and be placed between each row of devices in the
array. A larger tantalum capacitor of 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 atthe end of a long inductive path. The
ground grid of the memory array should extendtothe TTL
driver periphery circuit area. This will provide a solid
ground reference for the drivers and prevent loss of
operating margin due to differential ground noise.

DATA RETENTION (L version only) (0°C < TA < 70°C)

IMS1630L

TERMINATION

Trace linesona memory board inthe array lookto TTL
driver signals like low impedance, unterminated transmis-
sion 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 termina-
tion. The series termination technique has the advantage
of drawing no DC current and using @ 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 prede-
termined value may not properly match the signal path
impedance. The proper value of resistance should there-
fore be selected empirically. A resistor of predetermined
value may not properly terminate the transmission line.

Proper power distribution techniques, including ade-
quate use of decoupling capacitors, and proper termina-
tion of TTL drive outputs are some of the most important
yetbasic guidelinesthat need to be followed when design-
ing and building a memory board. The guidelines are
intended to maintain the operating margins of all devices
on the memory board by providing a quiet environment
free of noise spikes, undershoot, and excessive ringing. It
is wise to verify signal fidelity by observation utilising a
wideband oscilloscope and probe.

SYMBOL PARAMETER MIN [TYP* [MAX|UNITS NOTES
VDR Data Retention Voltage 2.0 volts | V)y <0.2Vor > (Vcec -0.2V) E >(Vce -0.2V)
lccpRi1 Data Retention Current 15 1350 | MA | Vce = 3.0 volts

lccDR2 Data Retention Current 10 (200 | HA Ve = 2.0 volts

tEHVCCL Deselect Time (tCDR) 0 ns ik

tyccHeL | Recovery Time (R ) tRe ns | jk (tpc= Read Cycle Time)

* Typical data retention parameters at 25 °C
Note j: Parameter guaranteed but not tested

Note k: Supply recovery rate should not exceed 100mV per10us from Vprto Vg min

Data Retention Mode
Voo 45V ¢ VDR 2V - 45V
tCDRId——b <——>| R
=1/ AN ExVpr-02v) A N\

oR




IMS1630L

FIGURE 1. OUTPUT LOAD

5.0V
480Q
1/0 (Dour)
30pF
2 NCLUDING
S50 COPE AND
FIXTURE)
E1 E2 w G 110 MODE
H X X X HI-Z2 Standby (Isb)
X L X X HI-Z Standby (Isb)
L H H H HI-Z Output disable
L H H L Dout Read
L H L X DIN Write
ORDERING INFORMATION
DEVICE . SPEED PACKAGE PART NUMBER
45ns PDIP IMS1630LP45
45ns SOIC IMS1630LH45
45ns Skinny DIP IMS1630LP45Z
55ns PDIP IMS1630LP55
55ns solc IMS1630LH55
55ns Skinny DIP IMS1630LP55Z
IMS1630 70ns PDIP IMS1630LP70
70ns SOIC IMS1630LH70
70ns Skinny DIP IMS1630LP70Z
100ns PDIP IMS1630LP10
100ns Solc IMS1630LH10
100ns Skinny DIP IMS1630LP10Z
120ns PDIP IMS1630LP12
120ns Solc IMS1630LH12
120ns Skinny DIP IMS1630LP12Z
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IMS 1605: 64K x 1
IMS 1625: 16K x 4
IMS 1629: 16K x 4 with Output Enable

IMS 1626/7: 16K x 4 with Separate 1/Os

IMS 1635: 8K x8
IMS 1695: 8K x9
FEATURES

« INMOS' Very High Speed Double Metal CMOS
Advanced Process-1.2 Micron Design Rules
64K Bit Devices

15, 20 and 25 ns Address Access Times

15, 20 and 25 ns Chip Enable Access Times
Fully TTL Compatible

Single +5V + 10% Operation

Battery Backup Operation - 2V Data Retention,
10uA typical at 25°C

Packages include: DIP, LCC and SOJ

Military Versions Available

IMS16X5 series
High Performance

Memory Products
Advance Information

DESCRIPTION

The INMOS IMS16X5 series are high speed advanced
64K double layer metal CMOS Static RAMs.

The range features fully static operation requiring no
external clocks or timing strobes, with equal access and
cycletimes. A chip enable function (E) that canbe used to
place the device into a low-power standby mode is avail-
able onallorganisations. The 8K x 8 organisations provide
an additional Chip Enable for reduced low-power standby
mode. Output Enable (G) is an enhancement on organisa-
tions requiring fast accessto dataand enhanced bus con-
tention control.

Military versions of the 16X5 are also available.

64K x 1 16K x 4 (Separate Inputs and Outputs)
A0 Vce
A0 r— [+ Vce R Vss
*—Vss —r— z MEMORY ARRAY
—j‘\: 1
MEMORY ARRAY s 512 COLUMNS
128 ROWS i e— g
512 COLUMNS AG—L
A6
D Q — —%
_ 4 A7 Y Siwpd
E1 = T4
1 High impedance outputs
E A7——A15 PIN NAMES B 4 during write mode
A0-A12 ADDRESS INPUTS! T = 1657 1
W ) \Z)v WRITE ENABLE W— i 1627 only |
Q DATA IN/OUT
7011702 DATA INIOUT ¢ 1T hdzj_i_ !
E E1, E2 CHIP ENABLE I 1626 only |
[ OUTPUTENABLE] .
Veo OUTP%’J,EQ?:LVE) J ﬁHOu(puts track inputs
Vss| GROUND]| 00— T T — — — — during write mode
16K x 4 (Without and with Output Enable) 8Kx8/8Kx9
A0 m —Vcec
o :xgg é —Vss
Q ARRAY
= MEMORY ARRAY gl | M rows
% 128 ROWS = 512 COLUMNS
m 512 COLUMNS o
m —
3} A6 -
_ —
I Vo1 —14 COLUMN 1/0 i
I
1104 2 COLUMN /0 = 3| | COLUMNSELECT )
0S| [ coLumn sELECT oS |
o 72
I
o —liE THEET pements =
A7————+A13 I/Og j
I/0g - - D>- |
Extra 1/0 on x9 ! |
=" = - = =
E2 -
E17
With Output Enable
Version W
G —J




2 IMS16X5

2.1 Electrical specifications

2.1.1 Absolute maximum ratings'

Symbol | Parameter Min Max Unit
Vss Value on relative pin -2.0 7.0 Vv
Voltage on 1/0 —1.0 | Vgc+05 | V
Ta Temperature under bias | —55 125 °C | (One output at a time, one second duration).
Storage temperature —65 150 °C
Power dissipation 1 W
DC output current 25 mA

2.1.2 DC operating conditions

Symbol | Parameter Min | Typ Max Units Notes

Vee Supply Voltage 45 |50 55 Vv

Vss Supply Voltage 0 0 0 Vv

Viy Input Logic ‘1’ Voltage 2.0 Vee + 0.5 \" All inputs

Vi Input Logic ‘0’ Voltage -0.5* 0.8 \ All inputs

Ta Ambient Operating Temperature 0 70 °C | 400 linear ft/min air flow

*V min. = —=3.0V for pulse width <10ns, note b

213 DC electrical characteristics (0°C < Ta < 70°C)(Vge = 5.0V + 10%)?

For suffixes refer to section 2.1.7.

Symbol | Parameter Min | Max | Units | Notes

lect Average Vcc Power Supply 100 mA | tavav = tavay(min).
Current

leca Vec Power Supply Current 40 mA [E; > Vg or E2 < V.. Al
(Standby, Stable TTL Input other inputs at Viy < Vi or
LeveIs) > V.

lees Vcee Power Supply Current 2 mA | E; > (Vec — 0.2V) or E; <
(Standby, Stable CMOS In- 0.2V. All other inputs at
put Levels) ViN < 0.2 0r > (Vec — 0.2V.

leca Vec Power Supply Current 25 | mA | E; > (Vec — 0.2V) or E; <
(Standby, Cycling CMOS In- 0.2V. Inputs cycling at Viy <
put Levels) 0.2 or > (Vgc — 0.2V.

Ik Input Leakage Current (any +1 uA Vee = max. Viy = Vss to
input) Vee.

loLk Off State Output Leakage +5 LA Vee = max. Viy = Vss to
Current Vee.

VoH Output Logic ‘1’ Voltage 2.4 \Y lon = —4mA.

VoL Output Logic ‘0’ Voltage 0.4 \ loL = 8MA.

'Stresses greater than those listed 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.
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2  IMS16X5

21.4 AC test condition

Input pulse levels Vgs to 3.0V

Input rise and fall times 5ns

Input and output timing reference levels 1.5V

Output load see figure 2.1

5V
4800
1/0 (Dour)
2550 T 30pF (including scope and fixture)
Figure 2.1 Output load
215 Capacitance®
Symbol Parameter Min | Max | Units Conditions

Cin Input capacitance pF AV =0 to 3.0V
Cour | Output capacitance pF | AV =0to 3.0V

2.1.6 Recommended AC operating conditions (0°C < Ta < 70°C)(Vee = 5.0V + 10%)

Read cycle?
Symbol 16X5-15 | 16X5-20 | 16X5-25

No. | Stand. Alt. | Parameter min | max | min | max | min | max | Units | Notes*
1 tesLQv tacs | Chip Enable Access Time 15 20 25 ns

2 teonQv tacs | Chip Enable Access Time 15 20 25 ns

3 tavav tre | Read Cycle Time 15 20 25 ns c
4 tavav tan | Address Access Time 15 20 25 ns d
5 taLav toe | O/P Enable to Data Valid 8 10 10 ns

6 taxax toH O/P Hold After Add’'s Ch’ge 3 3 3 ns

7 tesiax! |tz | Chip Enable to O/P Active 8 8 10 ns

8 te1HQz tyz | Chip Disable to O/P inactive 8 10 10 ns f,j
9 te2HQz Lz Chip Enable to O/P Active 8 10 10 ns

10 | teoraz tyz | Chip Disable to O/P Inactive 8 10 10 ns fj
11 taLax tz | O/P Enable to O/P Active 3 3 3 ns

12 | tgHaz tyz | O/P Disable to O/P Inactive 8 10 10 ns fj
13 | tesuccH | tpu | Chip Enable to Power Up 0 0 0 ns j
14 | tesuceL | tro | Chip Disable to Power Down 15 20 25 ns j
15 | teshicen | tpu | Chip Enable to Power Up 0 0 0 ns j
16 | tesuiccL | tro | Chip Disable to Power down 15 20 25 ns j
17 tr I/P Rise and Fall Times 50 50 50 ns e

* Refer to section 2.1.7.

" TeLax is always greater than Tepaz
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2 IMS16X5

3 tavav

—
ADDRESS _

4 tavav | *

6 taxax |

1/0 (Data Out)

* OUTPUT VALID

Figure 2.2 Read cycle 1%¢

| 3 tavav
ADDRESS *
1 tesqv
_ — 7 te1ox
E1
8 te1Haz
10 tearaz
E2 2 teoHav N
9 teanox
12 tanaz
e S talav
e} j
14 teshicoL
11 taLax < 16 teaLicoL
1/0 (Data Out) ( OUTPUT VALID —
13 tesLiceH
15 tezHicoH
ACTIVE  __ __ __ __
lec _sranpey

Figure 2.3 Read cycle 2°¢
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2 IMS16X5

Write cycle 1: W controlleds:"

Symbol 16X5-15 16X5-20 16X5-25

No. | Stand. | Alt. | Parameter min | max [ min | max [ min | max | Urits | Notes*

18 tavav twe | Write Cycle Time 15 20 25 ns

19 | twown | twp | Write Pulse Width 12 15 20 ns

20 | teqtwn | tew | Chip Enable 1 to End of Write | 12 15 20 ns

21 teonwn | tew | Chip Enable 2 to End of Write | 12 15 20 ns

22 | tovwn | tow | Data Setup to End of Write 10 12 15 ns

23 | twupx | ton | Data Hold after End of Write | 0 0 0 ns

24 | tavwn | taw | Address Setup to End of | 15 15 20 ns
Write

25 | tayw. | tas | Address Setup to Start of | 0 0 0 ns
Write

26 | twnax | twr | Add’s Hold After End of Write | 0 0 0 ns

27 | twaz | twz | Write Enable to Output Dis- | 0 8 0 10 0 10 ns f,j
able

28 | twhax | tow | Output Active after End of | 0 0 0 ns ij
Write

Write cycle 2: E1 or E2 controlleds"

Symbol 16X5-15 | 16X5-20 | 16X5-25
No. | Stand. Alt. | Parameter min | max | min | max [ min | max | Units | Notes*
29 tavav twe | Write Cycle Time 15 20 25 ns
30 twiwein | twp | Write Pulse Width 12 15 20 ns
31 testetn | tew | Chip Enable 1 to End of Write | 12 15 20 ns
32 | teoneal | tew | Chip Enable 2 to End of Write | 12 15 20 ns
33 | tpvetH tow | Data Setup to End of Write 10 12 15 ns
34 | te1HDX ton | Data Hold after End of Write | 0 0 0 ns
35 | tavetH taw | Address Setup to End of | 15 15 20 ns
Write
36 | te1HAX twr | Address Hold after End of | 0O 0 0 ns
Write
37 | taveiL tas | Address Setup to Start of | 0 0 0 ns
Write
38 | twiaz twz | Write Enable to Output Dis- | 0 8 0 10 0 10 ns f,i
able

* Refer to section 2.1.7.

217 Notes

Note a: Igc is dependent on output loading and cycle rate, the specified values are obtained with the output unloaded.
Note b: This parameter is sampled and not 100% tested.

Note ¢: For Read Cycle 1 and 2, W is high for entire cycle.

Note d: Device is continually selected, E1 low G low and E2 high.

Note e: Measured between V_ max. and Vy min.

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

Note g: E1, E2, G and W must transition between V,; to V_ or V;_ to V4 in @ monotonic fashion.

Note h: E1 or W must be > V}, or E2 must be < V,,_during address transitions.

Note I: If W is low when the later of E1 goes low or E2 goes high, the outputs remain in the high impedance state.
Note j: Parameter guaranteed but not tested.

Note k: Supply recovery rate should not exceed 100mV per 10us from Vpg to Ve min.
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18 tavav
ADDRESS ) ADDRESS VALID
20 teqiwH
E1 )
- 21 teonwn
E2
24 tavwH > < 26 twhax
25 tavwi 19 twiwn
W
22 toywH
23 twHpx
I/0 (Data In) DATA VALID
27
twiaz 28 twHax
/0 (Data Out) HIGH IMPEDANCE 4/_—“—‘
Figure 2.4 WRITE CYCLE 1
| 29 tavav
ADDRESS ADDRESS VALID
31 te1gn
E1
*’ < 37 taveiL
E2 32 teoHEaL
I 35 tavetH > [ 36 te1HAx
r~ 30 twietH o
w )£
33 tovetH
34 te1HDx
1/0O (Data In) DATA VALID

38 twiaz

1/0 (Data Out)

HIGH IMPEDANCE

Figure 2.5 WRITE CYCLE 2
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2 IMS16X5

2.1.8 Power distribution

Recommended power distribution schemes combine proper power trace layout and placement of decoupling
capacitors to maintain the wide operating margins of the IMS 16X5 series. The impedance in the decoupling
path from the Ve 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/reactance of the decoupling capacitor.

Current transients associated with the operation of high speed memories have very high frequency compo-
nents, so 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 near the memory as possible, with the shortest
lead lengths practical. The high frequency decoupling capacitor should have a minimum value of 0.1uF and
be placed between the rows of memory devices in the array. A larger tantalum capacitor for low frquency
current transients 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 ground reference for the drivers and prevent loss of operating margin due to differential ground noise.

2.1.9 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
line, especially low going TTL signals, line termination is recommended. The termination may be either series
or parallel.

The recommended series termination technique uses no DC current and 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 termination resistor should be placed as close to the driver package as possible.
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
minimise reflections, but generally a series resistor in the 10 to 330 range will be required. Because the
characteristic impedance of each layout will be different, it is necessary to select the proper value of this
resistor by trial and error. A resistor of predetermined value may not properly terminate the transmission line.

Proper power distribution techniques, including adequate use of decoupling capacitors, and proper termination
of TTL drive outputs are some of the most important yet basic guidelines that need to be followed when
designing and building a memory board. The guidelines are intended to maintain the operating margins
of all devices on the memory board by providing a quiet environment free of noise spikes, undershoot, and
excessive ringing. It is wise to verify signal fidelity by observation utilizing a wideband oscilloscope and probe.
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2 IMS16X5

Vee
Vss

- DEVICE

CAPACITOR
K

2.1.10 Data retention (low power versions only)(0°C < Ta < 70°C)

Figure 2.6 Grid showing decoupling capacitors

Symbol | Parameter Min | Typ(25°C) | Max | Units | Notes*

VbR Data Retention Voltage | 2.0 \' ViN < 0.2Vor> (Vec—0.2V)E >
(Vee — 0.2V)

lccoRri Data Retention Current 15 100 uA | Veo = 3.0V

lccore Data Retention Current 10 70 LA Vee = 2.0V

tenveeL Deselect Time (tcpr) 0 ns j,k

tvceHEL Recovery Time (tr) tre ns i,k (trc = Read Cycle Time)

* Refer to section 2.1.7.

Vee

mi

DATA RETENTION MODE

4.5V

Vpr > 2V

tcor

E > (Vpr—0.2V)

A 45v

tr

A

Figure 2.7 Data retention
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2 IMS16X5

2.2 Packaging information
2.21 Pin-outs and packages
Chip carrier
[&]
DIP QES5< SoJ
Ay 10 022 Vee ° Ay 10 24 Ve
A, 20 n21 A A, 20 n23 A,
As 30 020 As Ay 3 20 Ag A; 30 N22 Ag
As 4 019 As As 4 019 As As 40 021 As
As 5 gusA7 As 5 D18 A7 As 50 n20 A,
A 60 17 A A 6 H17A Ay 60 119 NC
A 70 016 Ary Az 7 16 Ass NC 70 018 Ag
A 80 015 Ass As 8 015 Az A, 80 017 Ay
Q 9f 314A15 Q9 :”4A15 A14 90 :|16A13
W 100 013 D Q100 115 Ass
Vss 110 012 E W 110 014 D
9:: ‘(11'02 Vss 120 D‘ISE
= gluo
>
Figure 2.8 64K x 1 pin configuration
Chip carrier
Q
DIP EE P soJ
- N-N&
As 10 N22 Vee ° As 10 124 Ve
As 20 021 Aq As 20 N23 A,
A; 30 020 As A7 3 D20 Ag A; 30 022 Ag
As 4O 019 A, As 4 D19 A, As 40 n21 A,
As 50 18 A, A 5 118 Ay As 50 020 A,
A 60 017 Ao Ao 6 D17 A A 60 019 Ao
Ay 70 016 1/0; A 7 D161/0s A, 70 118 NC
Az 8L 115 1/0, Az 8 D151/02 Ay, 80 017 1/04
Az 90 N141/0;3 Az 9 P14'/Oa Ais 90 016 1/0;
E 100 113 1/04 E 100 015 1/03
Vss 11 012 W NC 110 N141/04
or am® Vss 120 013 W
[89] w; <
=S

Figure 2.9 16K x 4 pin configuration
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2 IMS16X5
Chip carrier
DIP and SOJ Loo><
Zzoor\
T ™ AN~ N
S nonn.
As 1( 024 Ve ° E
As 20 023 A4 As 40 26 NC
A; 30 22 As A; 50 025 As
Ag 400 n21 A, As 600 D24 Ay
Ag 50 120 A4 Ay 70 123 A,
A1o 6!: ]19A0 A10 8‘:‘ 322A1
A 70 018 NC Ay 90 121 Ay
A 80 017 1/04 A 100 120 1/04
13 90 016 1/02 A 110 119 1/0,
E 100 015 1/0s E 120 118 1/03
G 110 014 1/04 OO
Vss 128 13w o e e
Ufggg
Figure 2.10 16K x 4 (with output enable) pin configuration
Chip carrier
DIP and SOJ -
-, &“if;:
Ay 10 028 Vee O+~ AN
Ay 2Ij 027 Ass
A, 30 026 Az As 40 hd 26 A
Ag 45 125 Ass A, 500 25 Ay
As 5 024 Aqo As 60 024 A
As 60 23 Ag As 700 23 Ag
As 70 022 Dy A; 80 122 D4
A; 81 021 D As 9] 021 D,
As 90 020 Qq D; 1007 [120 Q4
D; 100 019 Qg D> 1103 019 Q3
D, 110 3]382 E, 12 118 Q2
E1 12[ j 1
= OooooQ
VG ;12[ 016 W oM< 0 ©~
E N —r - o
ss 15 E» loﬁllﬁ'lgd

Figure 2.11 16K x 4 (with separate Inputs and Outputs) pin configuration
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2 IMS16X5

Chip carrier
DIP and SOJ )
ooy
J ZZ6 -0
NC 10 028 Vee TONT~®D OO
o noonoon
Az 20 H27 W °
A; 30 n26 E2 As 50 EZQ AB
As 40 025 Ag As 60 [128 Ag
As 5[ 024 Ag As 70 027 A1
As 60 023 A As 80O 026 NC
As 70 022 G A; 90 025 G
A 80 021 Ao A; 10O 024 Aso
Ay 9( 020 E, Ao 110 023 E,
Ao 100 019 1/0g NC 120 122 1/0g
:/81 110 ]18 :;87 1/04 130 0211/07
/02 120 017 1/0s
1705 130 016 1/0s fhorses
Vss 14 115 1/04 AP
99 ¢29d¢
Figure 2.12 8K x 8 pin configuration
Chip carrier
DIP and SOJ g
oo =Ry
- StZZl o
A, 10 128 Vee ¥ ONCD D0
Ae 20 o7 W noonnoon
As 30 1026 E, As 5 i 029 Ay
A; 40 025 A, A, 6 128 A,
Ag 50 n24 A1 ® AB 7 127 Ao
Ag 60 023 Ao A 8 126 NC
Aw 70 022 G Ao 9 025 G
Ay 8[ 021 As Ay 10 024 As
Az 90 020 E, Az 11 023 E,
1/0; 100 019 1/0g 1/Os 12 (122 1/0g
1/02 110 his |§Og 1/0, 13 (121 1/0g
1/03 121 017 1/0;
ooood
1704 130 016 1/0¢ S
Vss 140 015 1/0s PN
O0pHn=>000
==S =SS

Figure 2.13 8K x 9 pin configuration
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2.3

Ordering information

Device | Speed | Part Number
15ns | IMS1605z—-15
IMS1605 | 20ns | IMS1605z—20
25ns | IMS16052-25
15ns | IMS1625z-15
IMS1625 | 20ns | IMS1625z—20
25ns | IMS1625z—25
15ns | IMS1629z—15
IMS1629 | 20ns | IMS1629z—-20
25ns | IMS1629z-25
15ns | IMS1626z—15
IMS1626 | 20ns | IMS1626z—20
25ns | IMS16262—25
15ns | IMS1627z—15
IMS1627 | 20ns | IMS16272-20
25ns | IMS1627z-25
15ns | IMS1635z—15
IMS1635 | 20ns | IMS1635z—20
25ns | IMS1635z—25
15ns | IMS1695z—15
IMS1695 | 20ns | IMS1695z—20
25ns | IMS1695z-25

Where z refers to packages P, S, E, or W. See also Appendix D.
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a6 [ 24 Vee 3|_[[_|U [BINES _:?
A PY 23 AS NC [4 2 S 28 2—|NC _Az
a8 3 2 A4 A9 5 25 ]As :AJ
9 [la 21 A3 a0 6 243
10 [T 20 él A2 an 27 22 o
::; E s :: :}7 A4 g 2]A —as
\15 I: 8 17 A16 A15 ]9 2 _JA17 — A7
0 o 16 a13 A0 40 2 At6 e Qo
) [0 15 [ a12 o [En a3 % — out
v 1 14 Jo NC 312 4y 15 16'8INC I
Iss 12 13 E mﬂ ﬂ ﬂ ﬂﬂ” a2
Wvss E D A2 —1 A13
DIP and SOJ CHIP — ::;
CARRIER — At
-1 A17
37
ooy E W
PIN NAMES
A,-A,, ADDRESSINPUTS | Q DATA OUT
w WRITE ENABLE | Vcc POWER (+5V)
E CHIP ENABLE Vss GROUND
D DATA INPUT

IMS1800
CMOS

High Performance

256K x 1 Static RAM

FEATURES

= INMOS' Very High Speed CMOS

Advanced Process - 1.2 Micron Design Rules
256K x 1 Bit Organization

25, 30, 35 and 45 ns Address Access Times
25, 30, 35 and 45 ns Chip Enable Access Times
Fully TTL Compatible

Separate Data Input and Outputs
Three-state Output

24 Pin 300-mil DIP, SOJ and

28 Pin LCC

Single +5V + 10% Operation

Power Down Function

DESCRIPTION

The INMOS IMS1800 is a high performance 256Kx1
CMQOS Static RAM. The IMS1800 provides maximum
density and speed enhancements with the additional
benefits of lower power and superior reliability.

The IMS1800 features fully static operation requiring
no external clocks or timing strobes, with equal access
and cycle times. Additionally, the IMS1800 provides a
Chip Enable function (E) that can be used to place the
device into a low power standby mode.

The IMS1800E is an extended temperature version
pending military qualification of the IMS1800M.

PIN CONFIGURATION LOGIC SYMBOL

A6 A7 A6 Vcc AS

BLOCK DIAGRAM

e > J—
A2 ._1:?__ f@¢— Vce
A —3 ] [¢— Vss
A4 ROW MEMORY ARRAY
_{X: SELECT]| 256 ROWS
o > — 1024 COLUMNS
A —L3
L > —
As—LF ]
D(DIN ) Q(DOUT
COLUMN SELECT
_ A0 A9 A10 A11 A12 A13 A14 A15 A16 A17
E
w




IMS1800
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... 2.0to 7.0V *Stresses greater than those listed under "Absolute Maximum Ratings”
_ may cause permanent damage to the device. This is a stress rating
Voltage on /Q............ S . 1010 6'9\/ only and functional operation of the device at these or any other
Temperature Under Bias..... ....-55° C to 125°C conditions above those indicated in the operational sections of this
Storage Temperature ...... ...-65° C to 150°C specification is not implied. Exposure to absolute maximum rating

Power Dissipation 1W conditions for extended periods may affect reliability.

DC Output CUIrent........ccocoiiiiiiiieies 25mA

(One output at a time, one second dura(ion)

DC OPERATING CONDITIONS

SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vce Supply Voltage 4.5 5.0 5.5 Vv
Vss Supply Voltage 0 | 0 0 \"
Vi Input Logic "1" Voltage 2.0 +0.5 \ All inputs
Vi Input Logic "0" Voltage 05" 0.8 \Y All inputs
Ta Ambient Operating Temperature 0 ' 70 °C

*ViL min = -3.0V for pulse width <10ns, note b

DC ELECTRICAL CHARACTERISTICS (0°C < Tag 70°C) (Vcc=5.0V + 10%)®

T T
SYMBOL PARAMETER MIN [ MAX| UNITS NOTES
Average Vcc Power .
lcct Supply Current 120 | mA tAVAV = tAVAV (min)
lcca Vcc Power Supply Current 30 mMA | E > ViH. All other inputs at
N (Standby,Stable TTL Input Levels) | VIN< ViL or 2 VH
leca Vce Power Supply Current 10 { mA | E2 (Vcc-0.2V). All other inputs at
(Standby, Stable CMOS Input Levels) ; ‘ ViIN< 0.2 or 2 (Vec-0.2V)
loos | Vec Power Supply Current l 15 l mA | E2 (Vcc-0.2V). Inputs cycling at
(Standby, Cycling CMOS Input Levels) | VIN< 0.2 or > (Vec - 0.2V)
i
| +1 pA Vce = max
liLk Input Leakage Current (Any Input) VIN = Vss to Voo
! +10 HA Vce = max
lotk Off State Output Leakage Current | VIN = Vss to Ve
VoH Output Logic "1" Voltage 24 v loH = -4mA
VoL Output Logic “0" Voltage 0.4 v loL = 8mA
{

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

AC TEST CONDITIONS

| Input Pulse LeVels ...............oooovvvervrrrree ’
! Input Rise and Fall Times
! Input and Output Timing Reference Levels..1.5V
i Output Load ......ocoveeieiniiiiiiiienins See Figure 1|
'CAPACITANCEb (Ta=25°C, f=1.0 MHZ)

'SYMBOL PARAMETER | MAX IUNITS {CONDITIONS
_Onw Input Capacitance [ 4 } pF i’ AV =0to 3V
| Cour | Output Capacitance] 4 | pF | AV=0to3V

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

2-80



RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vcc = 5.0V £10%)

IMS1800

READ CYCLES®
IMS IMS IMS ms | YI|N
SYMBOL 18::' 18:3' 1830;" 18:50 " ?l (‘I)'
PARAMETER rle
No | Stan'd Alt. MIN |MAX [MIN [MAX [MIN [MAX|MIN |[MAX| S | S
1 |tELQV | t ACS |Chip Enable Access Time 25 30 35 45 | ns
2 |tAVAV | tRC |Read Cycle Time 25 30 35 45 nsfc
3 [tAvQV |t aa |Address Access Time 25 30 35 45 | ns|d
4 1t AXQX | t o4 |O/P Hold After Addr's Ch'ge 3 3 3 3 ns
5 [tELQX |tz [Chip Enable to O/P Active 3 3 3 3 ns
6 |tEHQZ |t Hz |Chip Disable to O/P Inactive 0 [20 |0 |20 [0 J20 |0 |20 | ns| fi
7 |tELICCH t PU |Chip Enable to Power Up 0 0 0 0 ns| |
8 |tELIccL| tPD |Chip Enable to Power Down 30 30 30 30| ns|f j
tT Input Rise and Fall Times 50 50 50 50| ns| e,

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

Note e: Measured between Vi max and Vik min.
Note f:  Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vikto Vic or ViL to ViH in a monotonic fashion.
Note j: Parameter guaranteed but not tested.

READ CYCLE 1°¢

2tAVAV —p
ADDRESS I < >l< —,
["¢——— 3 tAVQV
—— 4 AxQx —P]
Q (Data Out) L DATA VALID |
READ CYCLE 2°

E

Q (Data Out)

ICC

~

[ —————— s tfLQv ——————¥

|
W

HIGH IMPEDANCE

[———— 5 tELQX ————

IQ—D 7 tELICCH

ACTIVE

6 tEHQZ

DATA VALID

8 tEHICCL

STANDBY VB




IMS1800

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta < 70°C) (Vec = 5.0V +10%)

WRITE CYCLE 1: W CONTROLLED?"

U |N
IMS IMS IMS IMS N |O
SYMBOL 1800- 1800- 1800- 1800- 1T
PARAMETER 25 30 35 45 T |E
No | Stan'd Alt. MIN | MAX | MIN [MAX [mIN [MAX[MIN [MAX| S | S
9 [tAVAV |[twc [Write Cycle Time 25 30 35 45 ns
10|twLWH |t wp |Write Pulse Width 20 o5 30 40 ns
11tELWH |tcw ([Chip Enable to End of Write 20 25 30 40 ns
12 [tDVWH | t pw | Data Setup to End of Write 10 12 15 20 ns
13 |tWHDX | tpH |Data Hold after End of Write 0 0 0 0 ns
14/tAVWH | t Aw |Address Setup to End of Write 20 o5 30 40 ns
15 [tAVWL | t AS | Address Setup to Start of Write 0 0 0 0 ns
16 | twHAX | t wr |Address Hold after End of Write 2 2 0 0 ns
171twLQz | twz |Write Enable to Output Disable 0|10 0110 0/20| 0 (20 | ns | f,
18 [ tWHQX | t ow | Output Active After End of Write 5 5 5 5 ns | i
Note f:  Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between ViH to ViL or Vi to ViH in @ monotonic fashion.
Note h: E, or W must be > Vi1 during address transitions.
Note i: If W is low when E goes low, the outputs remain in the high impedance state.
Note j:  Parameter guaranteed but not tested.
WRITE CYCLE 2: E1 OR E2 CONTROLLEDS"
< 9 tAVAV >
ADDRESS ]
11 tELWH —————————— P
E
i

,4 14 tAVWH———— P
15 tAVWL —»y

>

16 tWHAX

W JUNNNN N

13 tWHDX

D (DATAIN) |

DATA VALID

17 tWLQZ

Q (DATA OUT) | DATA UNDEFINED

A

18 tWHQX
\| HIGH IMPEDANCE




IMS1800
RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta < 70°C) (Vcc = 5.0V £10%)
WRITE CYCLE 2: E CONTROLLED®:"

IMS IMS IMS IMS 3 2,‘

SYMBOL 1800- 1800- | 1800- | 1800- || | T

PARAMETER 25 30 35 45 TlE

No | Stan'd Alt. MIN | MAX | MIN [MAX |MIN [MAX|MIN IMAX| S | S
19 [tAVAV |twc [Write Cycle Time 25 30 35 45 ns
20[tWLEH |twp |Write Pulse Width 20 o5 30 40 ns
21tELEH |[tcw [Chip Enable to End of Write 20 25 30 40 ns
22 |tDVEH | tpw |Data Setup to End of Write 10 12 15 20 ns
23 1tEHDX | tpy |Data Hold after End of Write 0 0 0 0 ns
241tAVEH | t AW |[Address Setup to End of Write 20 o5 30 40 ns
25 [tEHAX | tWR [Address Hold after End of Write 2 2 0 0 ns
26 |tAVEL | tAs |Address Setup to Start of Write 0 0 0 0 ns

27{twLQz | twz |Write Enable to Output Disable ol 10 ol 10 0/ 15] 0 |20 |ns| fj

Note f: Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between ViH to ViL or VIL to ViH in a monotonic fashion.
Note h: E or W must be > ViH during address transitions.

Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.

WRITE CYCLE 2
A 19 tAVAV |
ADDRESS | ) ADDRESS VALID j
26 tAVEL —¥P»
4———— 2{{ELEH
= |
< 24 tAVEH 25 tEHAX
_ 20 tWLEH — i
w I\\\\\\\\\\\\\{ /111111
22
IDVEH )] €— 231EHDX
D (DATAIN) | |
27 tWLQZ }4__.\’
Q (DATA OUT) l HIGH IMPEDANCE
N.




IMS1800
DEVICE OPERATION

The IMS1800 has two control inputs, Chip Enable (/E)
and Write Enable (/W), 18 address inputs (A0 -A17), a
Data In (D) and a Data Out (Q). The /E input controls
device selection as well as active and standby modes.
With /E low, the device is selected and the 18 address
inputs are decoded to select one bit out of 256 Kbits. Read
and Write operations on the memory cell are controlled by
the /W input. With /E high, the device is deselected, the
outputs are disabled and the power consumption is re-
duced 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 > ViH min with /E < Vi
max. Read access time is measured from either /E going
low or from 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.

WRITE CYCLE

The write cycle of the IMS1800 is initiated by the latter
of /E or /W to transition from a high to a low. In the case
of /W falling last, the output buffer will be turned on teLax
after the falling edge of /E (just as in a read cycle). The
output buffer is then turned off within twiLaz of the falling
edge of /W. During this interval it is possible to have bus
contention between devices with D and Q connected
together in a common /O configuration. Therefore input
data should not be active until twLaz to aviod bus conten-
tion.

WRITE CYCLE 1 waveform shows a write cycle termi-
nated 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 termi-
nated by /E going high. Data set-up and hold times are
referenced to the rising edge of /E. With /E high the output
remains in the high impedance state.

APPLICATION

It is imperative when designing with any very high speed
memory, such as the IMS1800, that the fundemental rules
in regard to memory board layout be followed to ensure
proper system operation.

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of decou-
pling capacitors to maintain the operating margins of the
IMS1800. The impedance inthe decoupling path fromthe
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.

Current transients associated with the operation of any
high speed device have very high frequency components,
so 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 de-
vices in the array. A larger tantalum capacitor of a suffi-
cient 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 area.
This will provide a solid ground reference for the TTL
drivers and prevent loss of operating margin of the drivers
due to differential ground noise.



ORDERING INFORMATION

IMS1800

DEVICE SPEED PACKAGE PART NUMBER
25ns Plastic DIP IMS1800P-25
25ns Ceramic DIP IMS1800S-25
25ns SOJ IMS1800E-25
25ns Ceramic LCC IMS1800W-25
25ns Ceramic LCC IMS1800N-25
30ns Plastic DIP IMS1800P-30
30ns Ceramic DIP IMS1800S-30
30ns SOJ IMS1800E-30
30ns geramic ng IMS1800W-30
30ns eramic L IMS1800N-30

IMS1800 35ns Plastic DIP IMS1800P-35
35ns Ceramic DIP IMS1800S-35
35ns SOJ IMS1800E-35
35ns Ceramic LCC IMS1800W-35
35ns Ceramic LCC IMS1800N-35
45ns Plastic DIP IMS1800P-45
45ns Ceramic DIP IMS1800S-45
45ns SOJ IMS1800E-45
45ns Ceramic LCC IMS1800W-45
45ns Ceramic LCC IMS1800N-45
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FEATURES

» INMOS' Very High Speed CMOS

Advanced Process - 1.2 Micron Design Rules
64K x 4 Bit Organization

25, 30, 35 and 45 ns Address Access Times
25, 30, 35 and 45 ns Chip Enable Access Times
Fully TTL Compatible

Common Data Input and Outputs
Three-state Outputs

24 Pin 300-mil DIP, SOJ and

28 Pin LCC

Single +5V + 10% Operation

» Power Down Function

IMS1820
CMOS

High Performance

64K x 4 Static RAM

DESCRIPTION

The INMOS [IMS1820 is a high performance 64Kx4
CMOS Static RAM. The IMS1820 allows speed enhance-
ments to existing 64K x 4 applications with the additional
benefit of reduced power consumption .

The IMS1820 features fully static operation requiring
no external clocks or timing strobes, with equal access
and cycle times. Additionally, the IMS1820 provides a
Chip Enable function (/E) that can be used to place the
device into a low power standby mode.

The IMS1820E is an extended temperature version
pending military qualification of the IMS1820M.

PIN CONFIGURATION

A6 A7 A6 Voo NC

A10

A12
A13
Al4
A5

A6 1 24 [ Vee
A7 2 23 (] A5 A8 —
A8 s 20 [ M A9 —]
A s 21 [ A3 At0 —
A10 15 20 [ A2 AN —
A1 e 1o [ A1 a2 _
At2[7 18 % Ao —
A3 [ g I 110 1 A13 —
A4 o 16 [ 10, Al4 —
A5 10 15 [ 105 A5 et
E [ 14 110, E —
Vss [ 12 13 w —]
NCVss NCW 10, ]
DIP and SOJ CHIP 1
CARRIER —
PIN NAMES
| A,-A,sADDRESSINPUTS | Vcc POWER (+5V)
w WRITE ENABLE | Vss GROUND
1/0-1/0 DATA IN/OUT
E CHIP ENABLE

BLOCK DIAGRAM

A0
N ——] le— vee
vo, ——] le— Vss
[ >
A3 ROW MEMORY ARRAY
e el 256 ROWS
[ > 1024 COLUMNS




IMS1820

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0t0 7.0V
Voltage on /O...c.ccovvvviiiniiene -1.0 to (Vce+0.5V)
Temperature Under Bias... ...-55° C to 125°C
Storage Temperature .... ...-65° C to 150°C
Power Dissipation.......
DC Output CUIrent.......cocevvecereicreceeeee 25mA

(One output at a time, one second duraﬂon)

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 extended periods may affect reliability.

SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 4.5 5.0 5.5 Vv
Vss Supply Voltage 0 0 0 \"
ViH Input Logic "1" Voltage 2.0 Vec + 05"V All inputs
Vi Input Logic "0" Voltage -0.5 0.8 \" All inputs
Ta Ambient Operating Temperature 0 70 °C 400 linear ft/min air flow

* VIL min = -3.0V for pulse width < 10ns, note b

DC ELECTRICAL CHARACTERISTICS (0°C < Ta< 70°C) (Vcc=5.0V + 10%)?

SYMBOL PARAMETER MIN | MAX | UNITS NOTES

Average Vcc Power .

Icc Supply Current 120 | mA  |tAVAV = tAVAV (min)

lcca Vce Power Supply Current 30 mA | E1 2 ViHor E2<VIL. All other inputs at
(Standby,Stable TTL Input Levels) VINS VIL or 2 VH

loca Vcc Power Supply Current 10 mA |E1> (Vee - 0.2V) or E2 < 0.2V. All oth-
(Standby, Stable CMOS Input Levels) er inputs at ViN < 0.2 or 2 (Vcc - 0.2V

lcca | Vcc Power Supply Current 15 mA | E12 (Vcc-0.2V)or E2<0.2V. Inputs
(Standby, Cycling CMOS Input Levels) cycling at VN < 0.2 or > (Vcc - 0.2V)

+1 pA | Vec = max
liLk Input Leakage Current (Any Input) VIN = Vss to Voo
Vee =

lotk Off State Output Leakage Current 10| pA V:;C= Vns?;o Vee

VoH Output Logic "1" Voltage 2.4 v IoH = -4mA

VoL Output Logic "0" Voltage 0.4 v loL = 8mA

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

FIGURE 1. OUTPUT LOAD 5y

AC TEST CONDITIONS
Input Pulse Levels .......ccccocoveveevveeneenn. Vss to 3V
Input Rise and Fall TiMesS ......cc.cceecvvrrvreeenns 5ns

Input and Output Timing Reference Levels..1.5V
Output Load .......cccevveieeieiiee See Figure 1

CAPACITANCE?® (Ta=25°C, {=1.0 MHZ)

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.
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RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta< 70°C) (Vcc = 5.0V +10%)

IMS1820

READ CYCLE®
MS IMS IMS ms | Y [N
SYMBOL 1820- 1820- 1820- 1820- "I‘ ‘1:_’
PARAMETER 25 30 35 o I
No| Stan'd | Alt. MIN |[MAX|MIN |[MAX |[MIN [MAX [MIN|MAX| S |s
1 [tELQV |tACS |Chip Enable Access Time 25 30 35 45| M8
2 [tAVAV [tRC |Read Cycle Time 25 30 35 45 ns
3 |tAvQV [taAa |Address Access Time 25 30 35 45| NS
4 | tAXQX [toH |O/P Hold After Addr's Ch'ge 3 3 3 3 ns
5 | tELQX [tLz |Chip Enable to O/P Active 3 3 3 3 ns
6 | tEHQZ |[tHz |Chip Disableto O/P Inactive | 0| 12| 0|15 |0 | 15| 0|20 | ns| fj
7 | tELICCH [tPU |Chip Enable to Power Up 0 0 0 0 ns| |
8 | tEHICCL [ tPD | Chip Enable to Power Down 30 30 30 30| ns j
tT Input Rise and Fall Times 50 50 50 50| ns|ej
Note c: For READ CYCLE 1 & 2, W is high for entire cycle.

Note d:
Note e:
Note f:
Note g:
Note j:

READ CYCLE 1°¢

ADDRESS l

Q (Data Out) L

READ CYCLE 2°

E

Q (Data Out)

ICC

Device is continuously selected; E low.

Measured between Vi max and Vi min.
Measured £200mV from steady state output voltage. Load capacitance is 5pF.
E and W must transition between Vi to ViL or ViL to ViH in a monotonic fashion.
Parameter guaranteed but not tested.

2tAVAV

)

[¢&——————3wvav
r—— 4 tAxQX —]

DATA VALID

N

< 1tELQV

7

HIGH IMPEDANCE

[ ————— S5 tELQX ———

l‘—b‘ 7 tELICCH

ACTIVE

6 tEHQZ

|
LI

DATA VALID

8 tEHICCL

STANDBY 4

- RQ



IMS1820

RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta < 70°C) (Vcc = 5.0V +10%)

WRITE CYCLE 1: W CONTROLLED?"

UIN
IMS IMS IMS MS N|o
SYMBOL 1820- 1820- 1820- 1820- T
PARAMETER 25 30 35 45 TI|E
No| Stan'd | Al MIN [MAX | MIN [MAX |MiN [MAX|mIN [Max | S | S
9 |tAvAv |twc |Write Cycle Time 25 30 35 45 ns
10[twLWH | twp |Write Pulse Width 20 25 30 40 ns
11|tELWH |tcw |Chip Enable to End of Write 20 25 30 40 ns
12 [tDVWH | tpw | Data Setup to End of Write 10 12 15 20 ns
13 |twHDX | tpy |Data Hold after End of Write 0 0 0 0 ns
14|tAVWH | t AW | Address Setup to End of Write 20 o5 30 40 ns
15 |tAVWL | t AS | Address Setup to Start of Write 0 0 0 0 ns
16 | tWHAX | t wr |Address Hold after End of Write 2 2 0 0 ns
171 twLQz | 1wz | Write Enable to Output Disable ol 10 ol 10 0l15] 0]20 Ins|tj
18 | tWHQX | tow |Output Active After End of Write 5 5 5 5 ns| i
Note f:  Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between ViH to ViL or ViL to ViH in a monotonic fashion.
Note h: E, or W must be > ViH during address transitions.
Note i:  If W is low when E goes low, the outputs remain in the high impedance state.
Note j: Parameter guaranteed but not tested.
WRITE CYCLE 1
<< 9 tAVAV >
ADDRESS < I
11 tELWH ——— P
e i
< 14 tAVWH—————————— P —P 16 tWHAX
15 tAVWL —P»
. \Lq_ 10 tWLWH —pp
W  AAANY
12
tDVWH
—p 13 tWHDX
D (DATAIN) | DATA VALID
17 tWLQZ 18 tWHQX
HIGH IMPEDANCE

Q (DATA OUT) | DATA UNDEFINED

A




IMS1820
RECOMMENDED AC OPERATING CONDITIONS (0°C < Ta ¢ 70°C) (Vcc = 5.0V +10%)
WRITE CYCLE 2: E CONTROLLEDS: h

IMS IMS IMS IMS : 3

SYMBOL D ARAMETER 132250- 1832:- 1332:- 184250- 'Ir -é

No| Stan'd | Al MIN [MAX | MIN[MAX [miN [max|min[max | S| S
19 [tavav [twc |Write Cycle Time 25 30 35 45 ns
20|twLEH |twp |Write Pulse Width 20 25 30 40 ns
21|teLEH | tcw |Chip Enable to End of Write 20 25 30 40 ns
22 [tDVEH | tpw | Data Setup to End of Write 10 12 15 20 ns
23 (tEHDX | tpy |Data Hold after End of Write 0 0 0 0 ns
24[tAVEH | tAW |Address Setup to End of Write 20 o5 30 40 ns
25| tEHAX | t WR |Address Hold after End of Write 2 2 0 0 ns
26 [tAVEL |tAS |Address Setup to Start of Write 0 0 0 0 ns

27| twLQzZ | 1wz | Write Enable to Output Disable ol 10 ol10 0l 15] 0|20 |ns| 1

Note f: Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between ViH to ViL or ViL to ViH in a monotonic fashion.
Note h: E or W must be > Vin during address transitions.

Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.

WRITE CYCLE 2
< 19 tAVAV >
ADDRESS ADDRESS VALID 4
26 tAVEL —P]
4———— 21ELEH—
E ] y
< 24 tAVEH———————— 14— 25 tEHAX
. 20 tWLEH ——
TN ARRRRRARRRRRNN i
22
tDVEH «4— 23tEHDX
D (DATAIN) | ]
27tWLQZ t‘__,\'
Q (DATA OUT) I B HIGH IMPEDANCE




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 the 16 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 the /W input. With /E high,
the device is deselected, the output is disabled and the
power consumptionis reducedto 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 > Vi min with /E < ViL
max. Read access time is measured from either /E going
low or from 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.

WRITE CYCLE

The write cycle of the IMS1820 is initiated by the latter
of /E or /W to transition from a high to a low. In the case
of /W falling last, the output buffer will be turned on teLax
after the falling edge of /E (just as in a read cycle). The
output buffer is then turned off within twLaz of the falling
edge of /W. During this interval it is possible to have bus
contention between devices with D and Q connected
together in a common 1/O configuration. Therefore input
data should not be active until twLaz to aviod bus conten-
tion.

WRITE CYCLE 1 waveform shows a write cycle termi-
nated 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 termi-
nated by /E going high. Data set-up and hold times are
referenced to the rising edge of /E. With/E high the output
remains in the high impedance state.

APPLICATION

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

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of decou-
pling capacitors to maintain the operating margins of the
IMS1820. The impedance inthe decoupling path fromthe
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.

Current transients associated with the operation of any
high speed device have very high frequency components,
so 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 de-
vices in the array. A larger tantalum capacitor of a suffi-
cient 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 area.
This will provide a solid ground reference for the TTL
drivers and prevent loss of operating margin of the drivers
due to differential ground noise.



ORDERING INFORMATION

IMS1820

DEVICE SPEED PACKAGE PART NUMBER
25ns Plastic DIP IMS1820P-25
25ns Ceramic DIP IMS1820S-25
25ns SOJ IMS1820E-25
25ns Ceramic LCC IMS1820W-25
25ns Ceramic LCC IMS1820N-25
30ns Plastic DIP IMS1820P-30
30ns Ceramic DIP IMS1820S-30
30ns SOJ IMS1820E-30
30ns geramic LCC IMS1820W-30
30ns eramic LCC IMS1820N-30

IMS1820 35ns Plastic DIP IMS1820P-35
35ns Ceramic DIP IMS1820S-35
35ns SOJ IMS1820E-35
35ns Ceramic LCC IMS1820W-35
35ns Ceramic LCC IMS1820N-35
45ns Plastic DIP IMS1820P-45
45ns Ceramic DIP IMS1820S-45
45ns SOJ IMS1820E-45
45ns Ceramic LCC IMS1820W-45
45ns Ceramic LCC IMS1820N-45
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FEATURES

+ INMOS' Very High Speed CMOS
Advanced Process - 1.6 Micron Design Rules
Specifications guaranteed over full military
temperature range (-55° C to + 125° C)

4K x 1 Bit Organization

25, 35, and 45 nsec Access Times

Single +5V + 10% Operation

Power Down Function

Fully TTL Compatible

Separate Data Input and Output
Three-state Output

Standard Military Drawing version available
(refer to page B-7)

18-Pin, 300-mil DIP (JEDEC Std.) and FP

IMS1203M
CMOS

High Performance
4K x 1 Static RAM
MIL-STD-883C

DESCRIPTION

The INMOS IMS1203M is a high speed CMOS 4Kx1
static RAM processed in full compliance to MIL-STD-
883C. The IMS1203M provides performance enhance-
ments with the additional CMOS benefits of lower power
and superior reliability.

The IMS1203M features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1203M pro-
vides a Chip Enable (/E) function that can be used to place
the device into a low-power standby mode.

The IMS1203M is a VLSI static RAM intended for
military temperature applications that demand superior
performance and reliability.

PIN CONFIGURATION LOGIC SYMBOL
A0 [1 18 Vee — A0
A2 [z 7 JA1 —A
A T Y
A8 a4 15[ ] A4 ]
A0 [ 5 4[] A9 ] 2“
As e 13[] A1t e o
Q [7 12 A7 a7
W [Js "D —{a8
Vss [Jo 1o JE — A9
— A0
DIP & -
FLAT PACK { T
DEW
PIN NAMES
Ay-A,, ADDRESS INPUTS | Vcc POWER (+5V)
w WRITE ENABLE Vss GROUND
D DATA INPUT
E CHIP ENABLE
Q DATA OUTPUT

BLOCK DIAGRAM

0 —P¥—]

Al [ le—Vcc
MEMORY ARRAY [4—Vss

e —F— RoW] 32 ROWS

A3 _K 128 COLUMNS

m—L3— |

D COLUMN 110 —>—a
COLUMN SELECT

- A5 A6 A7 A8 A9 A10 Al1

E

W




IMS1203M
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -20to 7.0V
Voltage on Q....cocoovciiiiiciiiinne. -1.0 to (Vcc+0.5)
Temperature Under Bias................ -55° C to 125°C

Storage Temperature ...-65° C to 150°C

*Stresses greater than those listed under "Absolute Maximum
Ratings" may cause permanent damage to the device. Thisis 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.

Power Dissipation..........cccccecueeereiienciiennneennn. 1W
DC Output Current.........cccooeeiviiniinienincenes 25mA
(One Second Duration)
DC OPERATING CONDITIONS
PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 5.0 55 \"
Vss Supply Voltage 0 0 \
Vin Input Logic "1" Voltage 20 Vece+0.5 \ All inputs
Vi Input Logic "0" Voltage -1.0* 0.8 \" All inputs
Ta Ambient Operating Temperature -55 25 125 °C 400 linear ft/min air flow|

*Viemin = -3.0 V for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (-55°C < Ta< 125°C) (Vcc = 5.0V + 10%)?

SYMBOL PARAMETER MIN | MAX | UNITS NOTES
lect Average Vcc Power 80 mA tavAv = tavav(min)
Supply Current
loca Vce Power Supply Current = ;
E > Vi1 . All other inputs at
(Standby,Stable TTL Input Levels) 15 mA Vin < Vil or > Vi
lecs Vcc Power Supply Current = :
E > (Vcc - 0.2). All other inputs at
(Standby, Stable CMOS Input Levels) 5 MA | Vn< 02 or 3 (Vee - 0.2V)
locs 1 Vee Power Supply Current E > (Vec-0.2). Inputs cycling at
(Standby, Cycling CMOS Input Levels) 10 mA VIN < 0.2 or 2 (Vec-0.2V)
| Vee = max
ILK Input Leakage Current (Any Input) +5 A Vi = Vss to Voo
Vce = max
loLk Off State Output Leakage Current +10 BA | Vi = Vss to Vo
VoH | Output Logic “1" Voltage 24 v |loH=-4mA
VoL | Output Logic “0" Voltage 0.4 vV [lou=12mA

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

CAPACITANCE® (Ta=25°C, f=1.0 MHz)®

AC TEST CONDITIONS

Input Pulse Levels ...........ccccoevveenenna. Vssto 3V | |{SYMBOL| PARAMETER MAX |UNITS |CONDITIONS
Input Rise and Fall Times ..........cc..cccvvenvennen. 5ns - _

Input and Output Timing Reference Levels.. 1.5V On Input Capacitance 4 PF_|AV=0103V
OQutput Load ...........ccoovveiieiiee, See Figure 1 Cout Output Capacitance, 4 pF | AV=0to 3V

Note b: This parameter is sampled and not 100% tested.
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IMS1203M

RECOMMENDED AC OPERATING CONDITIONS (—55°C < T,< 125°C) (V¢ = 5.0V = 10%)

READ CYCLE®

NO [ Pt PARAMETER Pinacax pan X ianwax] UNITS | NOTES
1 teeav | tacs Chip Enable Access Time 25 35 451 ns
2 | tavav tac Read Cycle Time 25 35 45 ns
3| tavav | taa Address Access Time 25 35 45| ns d
4| taxax | ton Output Hold After Address Change | 5 5 5 ns
5| teax |tz Chip Enable to Output Active 5 5 5 ns j
6 [ tenaz | thz Chip Disable to Output Inactive 0[15| 0120 0{20( ns f]
7 | teucen | teu Chip Enable to Power Up 0 0 0 ns j
8 [ teniceL | tro Chip Disable to Power Down 30 30 30| ns j

ty Input Rise and Fall Times 50 50 50 ns e

Note ¢: For READ CYCLES 1 & 2, Wis high for entire cycle.

Note d: Device is continuously selected, E low.
Note e: Measured between V,. max and Viy min.
Note f: Measured = 200mV from steady state output voltage. Load capacitance is 5pF.

Note g: E and W must transition between Vi to V,_ or V. to Vi in @ monotonic fashion.

Note j; Parameter guaranteed but not tested.

READ CYCLE 1%¢

ADDRESS

Q (DATAOUT)

READ CYCLE 2°

E

Q(DATAOUT)

2 tavav >
C X J
jla—— 3tavqv —
- 4 taxax

~

KXXXXX)

")

OUTPUT VALID

44— 1 ig qy ————————]

\ \ g
je—————— 5t QX —_ 6 tEHQZ ——>  je—
HIGH IMPEDANCE (XXXXX OUTPUT VAL,D_)__

7 feLIcCH
ACTIVE

8 tEHICCL




IMS1203M

RECOMMENDED AC OPERATING CONDITIONS (—55°C < T,< 125°C) (Ve = 5.0V = 10%)
WRITE CYCLE 1: wconTROLLEDY D

NO. | giancara] Atermate PARAMETER BN [ | W [Max | THax] UNITS | NOTES

9| tavav twc | Write Cycle Time 25 35 45 ns

10 | twiLwH tWp | Write Pulse Width 15 20 25 ns

11| ELWH tcw | Chip Enable to End of Write 20 30 40 ns

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

13 | twHDX toH Data Hold After End of Write 0 0 0 ns

14 | tAvwH 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 tWR | Address Hold After End of Write 0 0 0 ns

17| twLaz twz | Write Enable to Output Disable 0 |15 0 [ 20| 0 | 20 ns f,j

18 | twHax | tow | OutputActive After End of Write 0 0 0 ns i,j

Note . Measured = 200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vi, to V,_ or Vy_to Vyy in @ monotonic fashion.
Note h: E or W must be >V, during address transitions.
Notei: If Wis low when E goes low, the output remains in the high impedance state.

Note j:
WRITE CYCLE 1
ADDRESS
E
w
D(DATAIN) |

Q(DATAOUT) |

Parameter guaranteed but not tested.

| 9 tavav %
- 11 EELWH
14 tAVWH > a— 16 twhax

=

15 tavywL —>

le—— 10 tw wH ——

PARRRANY f

le

P

12 tpywH

13 twHDX

£ DATA VALID

X

|

17 twrLaz I‘_.

DATA UNDEFINED

T

HIGH IMPEDANCE

18 twHax




IMS1203M
RECOMMENDED AC OPERATING CONDITIONS (—55°C < T,< 125°C) (Vg = 5.0V = 10%)

WRITE CYCLE 2: EcontroLLEDY N

SYMBOL IMS1203M-25 | IMS1203M-35 | IMS1203M-45
NO-I'Standara] Atternate PARAMETER MIN [MAX | MIN | MAX| MIN|MAX| UNITS | NOTES
19| tavav twc | Write Cycle Time 25 35 45 ns
20 | twLEH twp | Write Pulse Width 15 20 25 ns
21| tELEH tcw | Chip Enable to End of Write 20 30 40 ns
22 | tpvEH tbw Data Set-up to End of Write 15 20 20 ns
23 | tgHDX tDH 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 | taveEL tas Address Set-up to Beginning of Write 0 0 0 ns
27 | twLaz twz Write Enable to Output Disable 0 15| 0 20| O 20 ns f,]
Note f: Measured = 200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vj, to Vi or V. to Vy in @ monotonic fashion.
Note h: E or W must be > V,, during address transitions.
Note i: If W is low when E goes low, the output remains in the high impedance state.
Note ;. Parameter guaranteed but not tested.
WRITE CYCLE 2 191
AVAV
N 4
ADDRESS | X X
26
tAVEL 21t fH —
E 4
E /
24 tAVEH < | 25 tEHAX
« 20
— \ WLEH /
AN {1114

22 \pvEH 23 'EHDX
D (DATAIN) | )l DATA VALID ]

27 twLaz I-—-

I’ HIGH IMPEDANCE

Q (DATAOUT) DATA UNDEFINED




IMS1203M

DEVICE OPERATION _

The IMS1203M has two control inputs, Chip Enable (E)
and Write Enable (W), twelve address inputs (Ag-A11),
a Data In (D) and a Data Out (Q). The E input controls
device selection as well as active and standby modes.
With E low, the device is selected and the twelve address
inputs are decoded to select one bit out of 4K bits.
Read and_Write operations on the memory cell are con-
trolled by W input. With E high, the device is deselected,
the output is disabled, and the power consumption is
reduced to less than one-fourth of the active mode power
with TTL levels and even lower with CMOS levels.

READ CYCLE . _

Aread cycle is defined as W =V, min with E< V) max.
Read access time is measured from either E going low
or from 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 outputs remain active throughout READ
CYCLE 1 and is valid at the specified address access
time. The address inputs may change at access time
and as 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.

WRITE CYCLE

The write cycle of the IMS1203M is initiated by the latter
of E or W to transition from a high to low. In the 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 buffer is then turned off within tw qz of the
falling edge of W. During this interval, it is possible to
have bus contention between devices with D and Q
connected together in a common |/O configuration.
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 ter-
minated 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 ter-
minated 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 IMS1203M, that the funda-
mental rules in regard to memory board layout be
followed to ensure proper system operation.

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 termina-
tion. 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.



POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of
decoupling capacitors to maintain the operating mar-
gins of the IMS1203M. 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 im-
pedance of the power line inductance and the inductance
and reactance of the decoupling capacitor.

Since the current transients associated with the opera-
tion of the high speed IMS1203M 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
ground reference for the TTL drivers and prevent loss
of operating margin of the drivers due to differential
ground noise.

IMS1203M
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IMS1203M

FIGURE 1. OUTPUT LOAD

5.0V
330Q
Q (Dourt)
30pF
200Q (INCLUDING
SCOPE AND
I FIXTURE)
TRUTH TABLE
E w Q MODE
H X HI-Z Standby (Isb)
L H Dout Read
L L HI-Z Write

Standard Military Drawing version available, see SMD Reference Guide

ORDERING INFORMATION

DEVICE SPEED PACKAGE PART NUMBER
25ns CERAMIC DIP IMS1203S-25M.°
25ns FLAT PACK IMS1203A-25M

IMS 1203M 35ns CERAMIC DIP IMS1203S-35M
35ns FLAT PACK IMS1203A-35M
45ns CERAMIC DIP IMS1203S-45M
45ns FLAT PACK IMS1203A-45M




FEATURES

INMOS' Very High Speed CMOS
Advanced Process - 1.6 Micron Design Rules
Specifications guaranteed over full military

temperature range (-55° C to + 125° C)

(refer to page B-7)

1K x 4 Bit Organization
25, 35, and 45 nsec Access Times
Fully TTL Compatible

Single +5V * 10% Operation
Power Down Function

Common Data Input and Output
Three-state Output
Standard Military Drawing version available

18-Pin, 300-mil DIP (JEDEC Std.) and FP

IMS1223M
CMOS

High Performance
1K x 4 Static RAM
MIL-STD-883C

DESCRIPTION

The INMOS IMS1223M is a high speed CMOS 1Kx4
static RAM processed in full compliance to MIL-STD-
883C. The IMS1223M provides performance enhance-
ments with the additional CMOS benefits of lower power
and superior reliability.

The IMS1223M features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1223M pro-
vides a Chip Enable (/E) function that can be used to place
the device into a low-power standby mode.

The IMS1223M is a VLSI static RAM intended for
military temperature applications that demand superior
performance and reliability.

PIN CONFIGURATION

A6
AS
A4
A3
A0
Al
A2
E
Vss

18] Vee
171 A7
161 A8
15[ A9
1 1oy
13 E /0,
12 1103
1] 104
10w

DIP &
FLAT PACK

©ENDPC AN
-
»

PIN NAMES

— A0
— A1
—1 A2
— A3
— A4
— A5
A6
A7
A8
A9

(4o}

/0,

/04

I

E

Vcc POWER

W

A,- Ay ADDRESS INPUTS

WRITE ENABLE

Vss GROUND

E

CHIP ENABLE

e]

DATA IN/OUT |

LOGIC SYMBOL

/0y
/0,

BLOCK DIAGRAM

I N le&—Vce
Al _{:

MEMORY ARRAY —Vss
re —L3— mow 32 ROWS
n —3—] 128 COLUMNS
A —{F—1

Il

COLUMN VO

10,
110,

4
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IMS1223M
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to 7.0V
Voltage on Q......cccoveiiviiiiniinens -1.0 to (Vcc+0.5)
Temperature Under Bias................ -55° C to 125°C
Storage Temperature .................... -65° C to 150°C

Power Dissipation...........cccoceiiiiiinniniiinnes 1w
DC Qutput Current..........ccccceiiiiiiiiiiiens 25mA

(One Second Duration)

DC OPERATING CONDITIONS

*Stresses greater than those listed under "Absolute Maximum
Ratings" may cause permanent damage to the device. Thisis 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 MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 5.0 55 \
Vss Supply Voltage 0 0 0 \
Vi Input Logic "1" Voltage 2.0 Vee+0.5 \' All inputs
Vi Input Logic "0" Voltage -1.0* 0.8 \' All inputs
Ta Ambient Operating Temperature -55 25 70 °C 400 linear ft/min air flow

*Viemin = -3 V for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (-55°C < Ta< 125°C) (Vcc = 5.0V + 10%)2

SYMBOL PARAMETER MIN | MAX | UNITS NOTES
lect Average Vcc Power 110 mA tavav = tavav(min)
Supply Current
lcc2 Vcc Power Supply Current ;
E 2 ViH. All other inputs at
(Standby,Stable TTL Input Levels) 15 MA | Vi< Vil or > Vi
lecs Vcc Power Supply Current .
E > (Vcc-0.2) . All other inputs at
(Standby, Stable CMOS Input Levels) : 5 mA Vi ¢ 0.2 or 2 (Voo - 0.2V)
locs | Ve Power Supply Current E » (Vcc-0.2). Inputs cycling at
(Standby, Cycling CMOS Input Levels) 10 mA VIN < 0.2 or » (Ve - 0.2V)
I Vece = max
ILK Input Leakage Current (Any Input) +5 pA Vin < Vss to Voo
Vece = max
lok Off State Output Leakage Current +10 BA | Vin = Vss to Ve
VoH | Output Logic "1" Voltage 2.4 vV  |loH=-4mA
VoL | Output Logic "0" Voltage 0.4 \Y; loL = 8mA

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

AC TEST CONDITIONS CAPACITANCE® (Ta=25°C, f=1.0MHZ)

Input Pulse Levels...........cccccccreevneennenn. Vssto 3V | |SYMBOL| PARAMETER |MAX UNITS |CONDITIONS
Input Rise and Fall Times ...........cccoccvceuneee 5ns : _

Input and Output Timing Reference Levels.. 1.5V on Input Capacitance 4 PF_|AV=0to3V
Output Load .........ccccccoeeeinricne See Figure 1 Coutr | Output Capacitance| 4 pF | AV=0to3V

Note b: This parameter is sampled and not 100% tested.
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IMS1223Mm

RECOMMENDED AC OPERATING CONDITIONS —55°C < T,< 125°C) (V5c = 5.0V = 10%)
READ CYCLE?®

SYMBOL 1223M-25 1223M-35|1223M-45

NO. Standard | Alternate PARAMETER Iﬁﬁ wax [MiN[mAx [Min[max] S NITS NOTES

11 teLav tacs Chip Enable Access Time 25 35 45 ns

2 | tavav tre Read Cycle Time 25 35 45 ns

3 | tavav taa Address Access Time 25 35 45 ns

41 taxax | ton Output Hold After Address Change | 5 5 5 ns

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

6 | tenaz thz Chip Disable to Output Inactive 0}15] 0120 0] 20 ns f, |

71 teucen ey Chip Enable to Power Up 0 0 0 ns j

8 | tericeL | teo Chip Disable to Power Down 30 30 30 ns j

tr Input Rise and Fall Times 50 50 50 ns ej
Note c: For READ CYCLES 1 &2, Wis 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. Load capacitance is 5pF
Note g: E and W must transition between Vi to Vi, or Vi_to Vi in a monotonic fashion.
Note j; Parameter guaranteed but not tested.
READ CYCLE 1°°
2 tavav »
aobress | X —* |
<+— 3tavQqy —»
- 4 tAxQx
VO (DATAOUT) | YOOOXX OUTPUT VALID |

READ CYCLE 2°

e\ VI

le—————— 5t ox ——— bleHaz —  [&—
IO (DATAOUT) ‘ (XXXXX OUTPUT VALID Z———
ACII_VEI:T? 7 ook ? femicet




IMS1223M

RECOMMENDED AC OPERATING CONDITIONS (-55°C < Ta < 125°C) (Vcc = 5.0V £10%)

WRITE CYCLE 1: W CONTROLLED?"

SYMBOL 1223M-25 [1223M-35 | 1223M-45
NO, Standard| Alternate PARAMETER MIN [MAX | MIN [MAX| MIN [MAX | UNITS | NOTES
9 | tavav twe Write Cycle Time 20 30 40 ns
10 | twewH | twp Write Pulse Width 15 20 25 ns
11 [tELwH | tow Chip Enable to End of Write 20 30 40 ns
12 | tovwH | tow Data Setup to End of Write 15 20 25 ns
13 | twHDx | toH Data Hold after End of Write 0 0 0 ns
14 | tavwH | taw Address Setup to End of Write 20 30 40 ns
15 | tavwL | tas Address Setup to Start of Write 0 0 0 ns
16 | twHAx | twr Address Hold after End of Write 0 0] 0 ns
17 | twaz | twz Write Enable to Output Disable 015 0| 20| 0 | 20| ns f,j
18 | twHox | tow Output Active after End of Write 5 5 5 ns ij

Note f: Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vin to ViL or ViLto ViH in a monotonic fashion.
Note h: E or W must be > Vin during address transitions.

Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.

WRITE CYCLE 1

l 9 tavav >
ADDRESS ( 1
n 11 teLwH
= WY /111117111
L{‘ 14 tavw > 16 twHAx
e— 15 tavw. —» le—— 10 twiwH ——
W ALY )
12 toVwH | 13 twhox
/O (DATA IN) >< DATA VALID 1
17 twmz’-———» I-———» 18 twHax
VO (DATA OUT) DATA UNDEFINED HIGH IMPEDANCE




IMS1223M

RECOMMENDED AC OPERATING CONDITIONS (—55°C < T, < 125°C) (Voc = 5.0V + 10%)
WRITE CYCLE 2: £ conTrOLLEDY "

NO. oo Taterare PARAMETER ik paaiAx x| UNITS | NOTES
19 | tavav twe Write Cycle Time 20 30 40 ns

20 | tween | twe Write Pulse Width 15 20 25 ns

21 | teten tow Chip Enable to End of Write 20 30 40 ns

22 | toven tow Data Set-up to End of Write 10 15 15 ns

23 | tewpx | tow Data Hold After End of Write 0 0 0 ns

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

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

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

27 | twaz | twz Write Enable to Output Disable 0115 020 0} 20 ns f,]

Note f: Measured = 200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vi, to Vi or Vy_to Vi, in @ monotonic fashion.
Note h: E or W must be > Vi, during address transitions.
Note i: If Wis low when E goes low, the output remains in the high impedance state.

Note j:

WRITE CYCLE 2

ADDRESS

w

/O (DATAIN)

/O (DATA OUT)

Parameter guaranteed but not tested.

19 tavav
X X ]
26
tAVEL ol 21 gl  ——
/——_——
je———————— 24 tpyEH *+— 25 tEHAX
—— 0
t
AN\ "™ 7777774
22 tpVEH 23 tEHDX

-

i DATA VALID

27 wiLaz I‘_’

[ DATA UNDEFINED

HIGH IMPEDANCE




IMS1223M

DEVICE OPERATION _

The IMS1223M has two control inputs, Chip Enable (E)
and Write Enable (W), ten address inputs (Ap-Ag), and
four Data /O lines. The E input controls device selection
as well as active and standby modes. With E low, the device
is selected and the ten address inputs are decoded to
select one four-bit word out of 1K words. 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 one-fourth of the active mode power with TTL levels
and even lower with CMOS levels.

READ CYCLE . _

A read cycle is defined as W = V| min with E< V) max.
Read access time is measured from either E going low
or from 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 outputs remain active throughout READ
CYCLE 1 and are valid at the specified address access
time. The address inputs may change at access time
and as 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 outputs 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.

WRITE CYCLE

The write cycle of the IMS1223M is initiated by the latter
of E or W to transition from a high to a low. In the case
of W falling last, the output buffers will be turned on
teLax after the falling edge of E (just as in a read cycle).
The output buffers are then turned off within ty_ gz of the
falling edge of W. During this interval, it is possible to
have bus contention between devices with common I/O
configurations. To avoid bus contention, input data should
not become active on the 1/0 bus until iwLqz.

WRITE CYCLE 1 waveform shows a write cycle ter-
minated 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 ter-
minated 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 IMS1223M, that the funda-
mental rules in regard to memory board layout be
followed to ensure proper system operation.

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 termina-
tion. 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.



POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of
decoupling capacitors to maintain the operating mar-
gins of the IMS1223M. 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 im-
pedance of the power line inductance and the inductance
and reactance of the decoupling capacitor.

Since the current transients associated with the opera-
tion of the high speed IMS1223M 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
ground reference for the TTL drivers and prevent loss
of operating margin of the drivers due to differential
ground noise.

IMS1223M
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CAPACITOR
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Vce

Vss
v

Vce, Vss GRID SHOWING
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IMS1223M

FIGURE 1. OUTPUT LOAD

5.0V
480Q
110
30pF
255Q (INCLUDING
SCOPE AND
I FIXTURE)
TRUTH TABLE
E w Q MODE
H X HI-Z Standby (Isb)
L H Dout Read
L L Din Write

Standard Military Drawing version available, see SMD Reference Guide

ORDERING INFORMATION

DEVICE SPEED PACKAGE PART NUMBER
25ns CERAMIC DIP IMS1223S-25M
25ns FLAT PACK IMS1223A-25M

IMS 1223M 35ns CERAMIC DIP IMS1223S-35M
35ns FLAT PACK IMS1223A-35M
45ns CERAMIC DIP IMS1223S-45M
45ns FLAT PACK IMS1223A-45M




FEATURES

« Full Military Temperature Operating
Range (-55°C to +125°C)

+ MIL-STD-883C Processing

» 45, 55 and 70 nsec Access Times

 Fully TTL Compatible

 Separate Data Input & Output

» Three-state Output
* Power Down Function

IMS1400M

High Performance
16K Static RAM
MIL-STD-883C

DESCRIPTION

The INMOS IMS1400M is a high performance 16Kx1
Static RAM processed in full compliance to MIL-STD-
883C withaccesstimesas fastas45nsec and amaximum
power consumptionof 660mW. These characteristics are
made possible by the combination of innovative circuit
design and INMOS' proprietary NMOS technology.

The IMS1400M features fully static operationrequiring
no external clocks or timing strobes with equal access and

« Single +5V £ 10% Operation
* 20-Pin, 300-mil DIP (JEDEC Std.)
« 20-Pin Ceramic LCC (JEDEC Std.)

cycle times. Additionally, the IMS1400M provides a Chip
Enable (/E) function that can be used to place the device
into alow-power standby mode reducing consumptionto
less than 165mW.

The IMS1400Mis a highspeed VLSI RAMintended for
military applications which demand superior performance
andreliability.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM

ao i 20pvee Az Ao¥ec B T Ao Qk: -
Litiilhg ] <-——Vce
Az (2 wpar 255 19) A2
As CJs 18pA3 ol o s I Al ‘m <= vVss
A6 (s 170 As As |14 L —As A @
" A [115 L 16L1A —1A¢ oun) 2 [§: MEMORY ARRAY
8 (s 16[1A7 Apl:ie 15021 Ay Q A3 V__X ROW 128 ROWS
Awe  15[JA9 Anfl37 14i:]An —Jar ® SELECT| 128 COLUMNS
aclr  wpAn  acombis | sajan —Jas A=
8 A13 9ry rary r12 —A10
Q (Doun)( 10 SRS Hav ®
W (WE)[]9 12|73(DIN) D W VssE DOIN) —An As am
vss(Jio  1|3(CE)E —J]As 0
8 CHIP 7 Sk - I
DiP CARRIER o
(DIN)(WE)(CE)
D WE , ®
(DIN) COLUMN 1/O CIRCUITS (Dout) @
COLUMN SELECT
PIN NAMES © OB 6O 0®
A7 A8 A9 A10 A1l A12 A3
Ao-A13 ADDRESS INPUTS_] VCC POWER(+5V) E (CE) =
W (WE)_WRITE ENABLE Vss GROUND
Ece_ CHIP ENABLE
oow__DATA INPUT IO
a(oour) DATA OUTPUT W (WE) “o— -




IMS1400M

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vsg. . ... ... —3.5t07.0V
Temperature Under Bias. . ......... —65°C to 135°C
Storage Temperature (Ambient). .. . . —65°C to 150°C
Power Dissipation. . .......... ... ... ... ... 1W
DC Qutput Current. . ....................... 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 the device at these or any other conditions
above those indicated in the operational sections of this specification is
notimplied. Exposure to absolute maximum rating conditions for extended
periods may affect reliability.

DC OPERATING CONDITIONS

SYMBOL PARAMETER MIN | TYP |MAX|UNITS NOTES
Vee Supply Voltage 45150 |55 V
Vss Supply Voltage 0 0 0 V
Vi Input Logic “1" Voltage 2.0 6.0 V All Inputs
Vi Input Logic “0” Voltage —-2.0 0.8 V All Inputs
Ta Ambient Operating Temperature —55 1251 °C 400 Linear ft/min
transverse air flow

DC ELECTRICAL CHARACTERISTICS (—55°C < T, < 125°C) (V¢ = 5.0V * 10%)

SYMBOL PARAMETER MIN |[MAX|UNITS NOTES
loc Average Vs Power Supply Current AC 120 | mA tc = tc min
lcco Ve Power Supply Current (Standby) 30 mA E =V min
Iin Input Leakage Current (Any Input) —10| 10 uA Voo = max
Vin = Vgs 10 Ve
lok Off State Output Leakage Current —501| 50 uA Ve = max
Vour = Vgs 10 Ve
Vou Output Logic "1" Voltage loyr = —4mA 2.4 V
Voo Output Logic "0" Voltage loyr = 16mA 0.4 V
AC TEST CONDITIONS® FIGURE 1. OUTPUT LOAD
20V
Input Pulse Levels. . e Vsg to 3V
Input Riseand Fall Times. . ................................5ns
Input and Output Timing Reference Levels. .. ............... 15V
Outputtoad. .. ... ... ... .. ... o . See Figure 1 1000
Note a: Operation to specifications guaranteed 2ms after Vo applied.
Q (Dour)
CAPACITANCE® (T, = 25°C, f = 1.0MHz) 30 oF
(INCLUDING
SYMBOL PARAMETER MAX | UNIT | CONDITIONS f'CGC))PE AND
Cin Input Capacitance 4 pF AV = 0to 3V
Cout Output Capacitance 7 pF AV =0to 3V
Cg E Capacitance 6 pF AV =0to 3V -_—

Note b: This parameter is sampled and not 100% tested.
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IMS1400M

RECOMMENDED AC OPERATING CONDITIONS (-55°C < Ta < 125°C) (Vcc = 5.0V +10%)
READ CYCLE

NOJ oY MBOL PARAMETER 1400045 | 10055 | TAOORTD_, it | NoTES
Standard | Alternate MIN | MAX | MIN | MAX | MIN | MAX
1 | teLav tacs | Chip Enable Access Time 45 55 70 | ns
2 | tavav tac | Read Cycle Time 40 50 65 ns
3 | tavav taa | Address Access Time 40 50 65| ns | d
4 | taxax toH | Output Hold After Address Change| 3 3 0 ns
5 | teLax tz Chip Enable to Output Active 3 5 5 ns
6 | teHaz tiz | Chip Disable to Output Disable 0 | 25| O | 3| O |40 | ns f
7 | teuceH | tru | Chip Enable to Power Up 0 0 0 ns j
8 | teniccL | tep | Chip Enable to Power Down 0O | 45| 0|5 | 0| 70| ns i
tr Input Rise and Fall Times 50 50 50 | ns e

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

Note e: Measured between Vi max and Vi min.

Note f:  Measured £200mV from steady state output voltage.
Note j; Parameter guaranteed but not tested.

READ CYCLE 1°4

2 tavav >
A (ADDRESS)
Pins 1-7,13 - 19 . 3 tavav
- >4 taxax
Q (DATA OUT) OUTPUT VALID
Pin 8
READ CYCLE 2°¢

[—————— 1 teLav —————»

B 11111

[e—— 5 teLox —— GtEHQZL—
HIGH IMPEDENCE HIGH
gi,i%ATA OuUT) OUTPUT VALID IMPEDENCE
L—’ 7 teLiccH
ACTIVE 8 teHiccL
lec
STANDBY




IMS1400M

RECOMMENDED AC OPERATING CONDITIONS (—55°C < T, < 125°C) (Voe = 5.0V + 10%)
WRITE CYCLE 1: wconTroLLED"

NO s earalAtersar PARAMETER v T e T aea| UNITS | NOTE'S
91 taav twe | Write Cycle Time 40 50 65 ns

10| twwn | twe | Write Pulse Width 20 25 ‘130 ns

11| tews | tew | Chip Enable to End of Write 40 50 60 ns

121 tovws | tow | Data Set-up to End of Write 15 20 23 ns

131 twiox | ton Data Hold After End of Write 0 0 8 ns

141 tawn | taw | Address Set-up to End of Write 40 50 55 ns

15| tawe | tas | Address Set-up to Beginning of Write | 8 8 8 ns

16| twuax .| twa | Address Hold After End of Write 0 0 10 ns

17| twaz | twz | Write Enable to Output Disable 0120)] 0]25| 028 ns f

18| twhox | tow | Output Active After End of Write 0]25] 0]30) 0]40| ns o,

Note f:  Measured £200mV from steady state output voltage.
Note g: If W is low when E goes low, the output remains in the high impedance state.
Note h: E or W must be > Viu during address transitions.
Note j; Parameter guaranteed but not tested.

WRITE CYCLE 1

-< n?mv >
A (ADDRESS) -
Pin153 1-;, )( 1
-1
E(CE) m"‘\ ~ T(Eft?r - e
Pin 11 \ — Vi /Z/l////A
| (tAW) 7w1r16Ax

TAVWL

|

W (WE)
Pin9

TWLWH
(tas) 75 14 N —— (lr(v)v; —

(twR)

j/ 13

T

12
TDVWH
(tow) >

TWHDX
(tDH)

D (DIN)
Pin 12 [

DATA VALID

N

17

a(pouT) l
Pin 8

DATA UNDEFINED

TWLGZ
(tw2)

-

HIGH IMPEDANCE

TWHQX
(tow)

3-22

/‘

o



iMS1400M

RECOMMENDED AC OPERATING CONDITIONS (—55°C < T, < 125°C) (Ve = 5.0V = 10%)
WRITE CYCLE 2: £ conTroOLLED"

Y PARAMETER e Teoom 1o UnTs | NOTES
19| tavav twe | Write Cycle Time 40 50 65 ns

20| twien | twe | Write Pulse Width 20 25 30 ns

21| teien tew | Chip Enable to End of Write 40 50 60 ns

22| toven | tow | Data Set-up to End of Write 15 20 23 ns

23| terox | tow Data Hold After End of Write 5 5 10 ns

24 | taven taw | Address Set-up to End of Write 40 50 55 ns

25 | tepax twa | Address Hold After End of Write 0 0 10 ns

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

27 | twaz | twz | Write Enable to Output Disable 0]20] 0]25] 0] 28 ns f

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

WRITE CYCLE 2

19

-t TAVAV —
(twC)
A (ADDRESS) J
Pins 1-7, )( )(
13-19 TAz\?EL TELEH
(tAS) (tcw) Lo
E (EE) —— 21 /
Pin 11 / 2
< VEH. . TEHAX
- :?A‘;) TWLEH > ey

| ———— twp) —————— P

0 SNNIWNNNN\N\ 77777777772

TDZVZEn TEHDX
(tow) ———————————> (DH)
D (DIN)
AT, |
Pin 12 I DATA VALID J
< TV?ZQI >
(twz)

Q (DOUT) I HIGH IMPEDANCE
. DATA UNDEFINED
Pin 8

3-23



IMS1400M

DEVICE OPERATION

_The IMS1400M has two control inputs: Chip Enable
(E) and Write Enable (W), 14 address inputs, a data in
(D\n) and a data out (Doyr)-

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 Ve is applied for 2ms the E input controls device
selection as well as active and standby modes.

With E low, the device is selected and the 14 address in-
puts 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 J4 of the active mode power.

READ CYCLE . _

Aread cycle isdefined as W =V, 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 thatis initiated by a change in the address inputs
while E is low. The output remains active throughout 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
accessthatis 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, 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 _

Awrite cycleis initiated by the latter of W or Egoing 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
(Dour) 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 unpredictable 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, Doyr 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 extended tempera-
ture IMS1400M in a system environment, it is recom-
mended that the following guidelines on board layout
and power distribution be followed.

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
capacitor, 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, itis recommended
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 0.1uF, and
be placed between the rows of memory devices in the
array (see Figure 2). 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 distribution system. These
large 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.

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.
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TERMINATION

Trace lines on a memory board in the array look to TTL
driver signals like low impedance, unterminated trans-
mission lines. In order to reduce or eliminate the reflec-
tions of the TTL signals, line termination is recommended.
The termination-may be either parallel or series but the
series termination technique has the advantages of draw-
ing 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 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 100 to 300 range will be required.

The use of proper power distribution technigues,
including adequate use of decoupling capacitors, along
with proper termination of TTL driver outputs, are some
of the most important, yet basic rules to be followed.

The rules are intended to maintain the operating mar-
gins of all devices on the memory board by providing a
quiet environment relatively free of noise spikes and
signal reflections.
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IMS1400M

ORDERING INFORMATION

DEVICE SPEED PACKAGE PART NUMBER
45ns CERAMIC DIP IMS1400S-45M
45ns CERAMIC LCC IMS1400N-45M

IMS 1400M 55ns CERAMIC DIP IMS1400S-55M
55ns CERAMIC LCC IMS1400N-55M
70ns CERAMIC DIP IMS1400S-70M
70ns CERAMIC LCC IMS1400N-70M




FEATURES

» INMOS' Very High Speed CMOS

» Advanced Process - 1.6 Micron Design Rules

« Specifications guaranteed over full military
temperature range (-55° C to +125° C)

+ 16K x 1 Bit Organization

» 35, 45, 55 nsec Access Times

« Fully TTL Compatible

- Separate Data Input & Output

« Three-state Output

- Single +5V + 10% Operation

+ Power Down Function

» Pin Compatible with IMS1400M

- Standard Military Drawing version available

+ 20-Pin, 300-mil DIP & LCC (JEDEC Std.)

- Battery Backup Operation - 2V Data Retention
(L version only)

IMS1403M
IMS1403LM

CMOS

High Performance
16K x 1 Static RAM
MIL-STD-883C

DESCRIPTION

The INMOS [IMS1403M is a high speed 16K x 1
CMOS static RAM processed in full compliance to
MIL-STD-883C. The IMS1403M provides maximum
density and performance enhancements with the
additional CMOS benefits of lower power and superior
reliability.

The IMS1403M features fully static operation
requiring no external clocks or timing strobes, and equal
address access and cycle times. Additionally, the
IMS1403M provides a Chip Enable (/E) function that
can be used to place the device into a low-power
standby mode.

The IMS1403LM is a low power version offering
battery backup data retention operating from a 2 volt
supply.

PIN CONFIGURATION
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IMS1403M/IMS1403LM

ABSOLUTE MAXIMUM RATINGS*
Voltage on any pinrelative to Vgg......... -2.0to 7.0V

*Stresses greater than those listed under "Absolute Maximum

VoltageonQ........ccooeueeeueurnnennnn -1.0to (Vec+.5)V Ratings” may cause permanent damage to the device. This is a
: ° ° stre: ting only and functional operation of the devi t th
Temperature Under Bias... "_550 Cto 125°C anyssotﬁelr gcgnc%ﬁons arllo:/enathose ir:dicated ein e‘tl:: 2per:lsi:nc:;
Storage Temperature......... .-65°Cto 150°C sections of this specification is not implied. Exposure to absolute
Power Dissipation....... e 1W maximum rating conditions for extended periods may affect reliability.
DC Output Current..........ccooevevnireennieenvcrnnens 25mA
(One Second Duration)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES

Vee Supply Voltage 45 5.0 55 Vv

Vss Supply Voltage 0 0 0 Vv

ViH Input Logic "1" Voltage 20 Vee+5 vV Allinputs

ViL Input Logic "0" Voltage -1.0* 0.8 \ Allinputs

Ta Ambient Operating Temperature -565 25 125 °C 400 linear ft/min air flow

* VIL Min = -3.0V for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (-55°C <Ta< 125°C) (Vcc =5.0V+10%) 2

SYMBOL PARAMETER MIN | MAX | UNITS NOTES
lect Average V¢ Power 75 mA tAvav =taVAV (min)
Supply Current
0 Ve Power Supply Current A E > V) All other inputs at
CC2 | (Standby,Stable TTL Input Levels) 15 MA | vinsVyL or 2Viy
1 Vcc Power Supply Current A E > (Ve -0.2) All other inputs at
CC3 | (Standby, Stable CMOS Input Levels) 5 MA | viN<0.2 or 2(Voe-0.2V)
Ve Power Supply Current E=>(Vcc -0.2) Inputs cycling at
lcca (Standby, Cycling CMOS Input Levels) 10 mA VINS0.2 or 2(Vec-0.2V)
Vce =max
I Input Leakage Current (Any Input cc
ILK P g (Any Input) 5 PA | Vii=Vssto Ve
VCC =max
lork | Off State Output Leakage Current +10 PA | Viy=VsstoVee
Vo | OutputLogic *1" Voltage 24 vV | lon=-4mA
VoL | outputLogic "0 Voltage 0.4 V| loL=16mA

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

CAPACITANCE®(Tp = 25°C, f= 1.0MH)

AC TEST CONDITIONS
Input Pulse Levels. ....Vggto 3V
Input Rise and Fall Times................... 5ns
Input and Output Timing Reference Levels....................... 1.5V
Output Load See Figure 1

SYMBOL | PARAMETER MAX| UNITS | CONDITIONS
CiN Input Capacitance | 4 PF | AV=01t03V
Cout Output Capacitance | 4 pF | AV=0t03V

Note b: This parameter is sampled and not 100% tested.
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IMS1403M/IMS1403LM

RECOMMENDED AC OPERATING CONDITIONS (-55°C <Tp <125°C) (V¢ = 5.0V+10%)
READ CYCLE?®

SYMBOL IMS1403M-35  IMS1403M-45 | IMS1403M-55

NO. | e PARAMETER Min | mAx | N | max | min | max| o | NOTES
1 | teLav tacs Chip Enable Access Time 35 45 55 | ns
2 | tavav tRc Read CycleTime 35 40 50 ns
3 | tavav tAA Address Access Time 35 40 50 ns d
4 taxax toH Output Hold After Address Change 5 5 5 ns
5 | teLax |4 Chip Enable to Output Active 5 5 5 ns j
6 tEHQZ thz Chip Disable to Output Inactive 0 20 0 20 0 25 ns f,j
7 | teuiccH| 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 Fall Times 50 50 50 ns e,j

Note ¢: For READ CYCLE 1 & 2, W is high for entire cycle.

Note d: Device is continuously selected; E low.

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

Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vj; to V)_or V)_to V) in a monotonic fashion.
Note j: Parameter guaranteed but not tested.

READ CYCLE 1%¢

2 1AVAVY |
ADDRESS | X V*ﬁ |

| «—— 3tAvqy —>
e 4 taxax

Q(DATAOUT) | YOOOOKK OUTPUT VALID ]

READ CYCLE 2°

e — 11ELQV ———————

e T\ YZ777777777)

~

fe———— 5 tfLox —— SleHaz —+ [
Q(DATAQUT)  HIGHIMPEDANCE (  OUTPUTVALD Y——
7
. {ELICCH 8 tEHICCL
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IMS1403M/IMS1403LM

RECOMMENDED AC OPERATING CONDITIONS (-55°C <Ta < 125°C) (Vo = 5.0V +10%)

WRITE CYCLE 1: W CONTROLLED®"

! SYMBOL IMS1403M-35 |IMST40IM4S | IMSTAOIMSS | ||\ o | o o
NO- Standard _|Alternate PARAMETER MIN | MAX | MIN | MAX| MIN | MAX
9 | tavav twe Write Cycle Time 30 40 50 ns

10| 'WLWH | twp | Write Pulse Width 20 20 25 ns

11| teLwH tew Chip Enable to End of Write 30 35 45 ns

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

13| 'wHDX | tpy Data Hold After End of Write 0 0 0 ns

14 | tAVWH | taw Address Set-up to End of Write 30 35 45 ns

15| tavwL tas Address Set-up to Beginning of Write 0 0 0 ns

16 | 'WHAX | twr | AddressHold After End of Write 0 0 0 ns

17| twiaz | twz Wirite Enable to Output Disable 0 [20] 020 [0 |25 | ns | fj

18 | twHaX | tow | OutputActive After End of Write 0 0 0 i
Note f: Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between V| to Vy_or Vj_to Vj in a monotonic fashion.
Note h: E or W must be 2 V| during address transitions.
Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.
WRITE CYCLE 1

9 tavav »

E \

-+ 11 {ffl W —————————————]

(/777777774

I<
ADDRESS | T
Ll

W P ARNANNY

14 tavwH —-———4——’|
F— 15 taywL — l—— 10 WL WH ——tf

16 twHAX

/

D (DATAIN) [

12 tpvwH 13 twHDX
DATA VALID ]

17 twiaz l'——.

Q (DATAOUT) I DATA UNDEFINED

b

HIGH IMPEDANCE

18 twHQax




IMS1403M/IMS1403LM

RECOMMENDED AC OPERATING CONDITIONS (-55°C <Tp<125°C) (V =5.0V £10%)
WRITE CYCLE 2: E CONTROLLED %"

SYMBOL IMS1403M-35  IMS1403M45 | IMS1403M-56
NO. | Standard |anernate PARAMETER MIN | MAX| MIN | MAX| MIN | max| NS | NOTES
19 | tavav | twe Write Cycle Time 30 40 50 ns
20 | YWLEH | twp Write Pulse Width 20 20 25 ns
21 | teLEH | tow | ChipEnableto Endof Write 30 35 45 ns
22 | tpveH | tpw | DataSet-uptoEnd ol Write 15 15 20 ns
23 | gHDX | tpy | DataHold After End of Write 0 0 0 ns
24 | tAveEH taw Address Set-up to End of Write 30 35 45 ns
25 | tEHAX | twR | AddressHold After End of Write 0 0 ns
26 | tAVEL tas Address Set-up to Beginning of Write ns
27 | wiaz | twz Write Enable to Output Disable 20 20 |0 [ 25 | ps | fj
Note f: Measured £200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between Vj to V_or V_to V) in a monotonic fashion.
Note h: E or W must be 2 V| during address transitions.
Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.

WRITE CYCLE 2
ADDRESS

D (DATAIN) |

19 tavav

L_X

26

tAVEL fe—od 2V ELEH ]
[ y,
24 tAVEH <+ 25 tEHAX
1wi(:sn
% AMNMAMMNAANNNL L7777774
22 tpVEH 23 tEHDX
DATA VALID X |

Q(DATAOUT)

27 wLaz I"—‘

| DATA UNDEFINED

HIGH IMPEDANCE




IMS1403M/1403LM
DEVICE OPERATION

The IMS1403M has two control inputs, Chip Enable
(/E) and Write Enable (/W), 14 address inputs (A0 -A13),
a Data In (D) and a Data Out (Q). The /E input controls
device selection as well as active and standby modes.
With /E low, the device is selected and the14 address
inputs are decoded to select one bit out of 16K bits.
Read and Write operations on the memory cell are
controlled by the /W input. With /E high, the device is
deselected, the outputs are disabled and the power
consumption is reduced to less than one-fourth of the
active mode power with TTL levels and even lower with
CMOS levels.

READ CYCLE

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

DATA RETENTION

WRITE CYCLE

The write cycle of the IMS1403M is initiated by the
latter of /E or /W to transition from a high to a low. In the
case of /W falling last, the output buffer will be turned on
teLax after the falling edge of /E (just as in a read cycle).
The output buffer 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 D and Q
connected together in a common /O configuration.
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 IMS1403M, that the
fundamental rules in regard to memory board layout be
followed to ensure proper system operation.

(L versiononly) (-565°C < T < 125°C)

*Typical data retention parameters at 25°C.
Note j: Parameter guaranteed but not tested.

SYMBOL PARAMETER MIN| TYP* MAX | UNITS NOTES

VDR Data Retention Voltage 120 volts | ViN$0.2Vor2(V g -0.2V) E2(V ¢ -0.2V)
IccoRr1 Data Retention Current 400 pA | Voo =3.0volts

IccpR2' | Data Retention Current 250 | pA | Voo =20volts

tEHVCCL | Deselect Time (tcpg) - 0 ns |k

tVCCHEL | Recovery Time (tg) tac ns | ik (tpc = Read Cycle Time)

Note k: Supply recovery rate should not exceed 100mV per p.S from VpR to Vg min.

LOW Ve DATA RETENTION

DATA RETENTION MODE _,

Vee

asv TN

Vpr 22V

/| 4.5V

tcor

N

mi

V4

E>(Vpg-0.2V) N :\; \
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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 IMS1403M. 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 IMS1403M 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 periphery circuit. This will provide a solid
ground reference for the TTL drivers and prevent loss
of operating margin of the drivers due to differential
ground noise.

IMS1403M/1403LM

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

Vces Vss GRID SHOWING
DECOUPLING CAPACITORS
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IMS1403M/1403LM

FIGURE 1. OUTPUT LOAD
5.0V

250Q

Q (Dour)

30pF
(INCLUDING
SCOPE AND
FIXTURE)

167Q I

TRUTH TABLE
E w Q MODE
H X HI-Z Standby (Isb)
L H Dout Read
L L HI-Z Write

Standard Military Drawing version available, see SMD Reference Guide

ORDERING INFORMATION

PART NUMBER

DEVICE SPEED PACKAGE STANDARD LOW POWER
35ns CERAMIC DIP IMS1403S-35M IMS1403LS35M

IMS 1403M 35ns CERAMIC LCC IMS1403N-35M IMS1403LN35M
IMS 1403LM 45ns CERAMIC DIP IMS1403S-45M IMS1403LS45M
45ns CERAMIC LCC IMS1403N-45M IMS1403LN45M

55ns CERAMIC DIP IMS1403S-55M IMS1403LS55M

55ns CERAMIC LCC IMS1403N-55M IMS1403LN55M




FEATURES

« Full Military Temperature Operating
Range (-55° C to + 125° C)

+ MIL-STD-883C Processing

+ 4Kx4 Bit Organisation

» 55 and 70 nsec-Access Times

« Fully TTL Compatible

+ Common Data Input and Output

* Three-state Output

» Power Down Function

+ Single +5V £ 10% Operation

+ 20-Pin, 300-mil DIP (JEDEC Std.)

+ 20-Pin Ceramic LCC (JEDEC Std.)

IMS1420M

High Performance
4Kx4 Static RAM
MIL-STD-883C

DESCRIPTION

The INMOS IMS1420M is a high performance 4Kx4
Static RAM processed in full compliance to MIL-STD-
883C with access times of 55ns and 70ns and a maximum
power consumption of 660mW. These characteristics are
made possible by the combination of innovative circuit
design and INMOS' proprietary NMOS technology.

The IMS1420M features fully static operation requir-
ing no external clocks or timing strobes with equal access
and cycle times. Additionally, the IMS1420M provides a
Chip Enable (/E) function that can be used to place the
device into a low-power standby mode reducing con-
sumption to less than 165mW.

The IMS1420M is a high speed VLSI RAM intended
for military applications which demand high performance
and reliability.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
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A s 75 a a1 —las aow MEMORY ARRAY le— Vss
A8 ()5 16 a0 a8 15 TOP 1L A0 — s Ay —F—Jseiect 12;%(:.%“&’1?18
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A0[]7 14 Jvo, A0 7 14— 10, —A8
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IMS1420M

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss. .. ... .. —3.51t0 7.0V
Temperature Under Bias. .. .. ... ... —65°C to 135°C
Storage Temperature (Ambient). .. .. —65°C to 150°C
Power Dissipation. . ................. .. ....... W
DC OutputCurrent. ........................ 50mA

*Stresses greater than those listed under “Absolute Maximum Ratings
may cause permanentdamage to the device. Thisis 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.

DC OPERATING CONDITIONS

SYMBOL PARAMETER MIN | TYP |MAX]|UNITS NOTES
Vee Supply Voltage 451 50 |55 V
Vss Supply Voltage 0 0 0 V
Vi Input Logic "1" Voltage 2.4 6.0 vV All Inputs
Vi Input Logic "0 Voltage —2.0 0.8 V All Inputs
Ta Ambient Operating Temperature —55 125 °C 400 Linear ft/min
transverse air flow

DC ELECTRICAL CHARACTERISTICS (—55°C < T, < 125°C) (V¢ = 5.0V *= 10%)

SYMBOL PARAMETER MIN |MAX]|UNITS NOTES
lec Average V¢ Power Supply Current AC 1201 mA tc = tc min
leco Vec Power Supply Current (Standby) 30 mA E > V,, min
In Input Leakage Current (Any Input) —10 1] 10 A Vee = max
Vin = Vss 1o Ve
lok Off State Output Leakage Current —501{ 50 kA Voo = max
Vour = Vss t0 Ve
Vou Output Logic 1" Voltage lgyr = —4mA 2.4 \
Voo Output Logic "0" Voltage loyr = 8mA 0.4 Vv
AC TEST CONDITIONS® FIGURE 1. OUTPUT LOAD
5.0V
Input Pulse Levels .. Vggto 3V
Input Rise and Fall Times 5ns
Input and Output Timing Reference Levels. 1.5V 4800
Output Load. See Figure 1

Note a: Operation to specifications guaranteed 2ms after Vg applied

CAPACITANCE"® (T, = 25°C, f = 1.0MHz)

SYMBOL PARAMETER MAX | UNIT | CONDITIONS
Cin Input Capacitance 4 pF AV = 0to 3V
Cout Output Capacitance 7 pF AV = 0to 3V
Cg E Capacitance 6 pF AV = 0to 3V

Note b: This parameter is sampled and not 100% tested
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IMS1420M

RECOMMENDED AC OPERATING CONDITIONS (—55°C < T,< 125°C) (V¢ = 5.0V = 10%)

READ CYCLE
IMS1420M-55 | IMS1420M-70
NO.| SYMBOL PARAMETER i T max T wvin T MAX UNITS [INOTES
1] tacs Chip Enable Access Time 55 70 ns
21 tre Read Cycle Time 55 70 ns c
3| taa Address Access Time 55 70 ns d
41 toy Output Hold After Address Change 3 3 ns j
50 Chip Enable to Output Active 15 15 ns j
61 tu Chip Disable to Output Disable 25 30 ns f
71 tey Chip Enable to Power Up ns i
8| teo Chip Disable to Power Down 0 | 55 01| 70 ns j
9| tacs Read Command Set-up Time -5 -5 ns
10| tacn Read Command Hold Time -5 -5 ns
tr Input Rise and Fall Times 50 50 ns e
Note c: ForREADCYCLE 1&2,Wis high for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between V|| max and V min.
Note f: Measured £200mV from steady state output voltage.
Note j; Parameter guaranteed but not tested.
READ CYCLE 1°°
B {5) —
ADDRESS *
Pins 1-8, l )( ]
16-19 j— (3
(4) taa
re— 1y,
DATA ouTt l DATA VALID J
Pins 12-15

READ CYCLE 2°

(M

tacs

(6)
thz

HIGH

IMPEDANCE

) |
| ////////f/)L
(5)
DATA ouT - HIGH IMPEt[;i\NCE ~ [ DATA VALID
Pins 12-15 © \
b
le—
w
Pin 11
1)

f—

| T

teo

lcc  sTANDBY



IMS1420M

RECOMMENDED AC OPERATING CONDITIONS (—55°C < Ty< 125°C) (V¢ = 5.0V + 10%)

WRITE CYCLE 1: wconTRoLLED"

IMS1420M-55 | IMS1420M-70

NO.] SYMBOL PARAMETER i T viax v Twiax] UNITS |[NOTES
11 twe Write Cycle Time 55 70 ns

12| twe Write Pulse Width 45 65 ns

13 tew Chip Enable to End of Write 45 65 ns

141 tow Data Set-up to End of Write 25 30 ns

15| toy Data Hold After End of Write 3 5 ns

16| taw Address Set-up to End of Write 45 65 ns

171 tas Address Set-up to Beginning of Write 0 0 ns

18| tws Address Hold After End of Write 5 5 ns

191 tws Write Enable to Output Disable 0 25 0 30 ns f
20| tow Output Active After End of Write 0 0 ns g

Note f: Measured = 200mV from steady state output voltage.
Note g: If E goes high with W low, Output remains in HIGH impedance state.
Note h: E or W must be =V, during address transitions.

WRITE CYCLE 1

ADDRESS l
Pins 1-8,
16-19

DATA IN
Pins 12-15

DATA OUT
Pins 12-15

(1)

twe

) &

NS
d
-

pns AN\ N

(13)

tew

A7/

et

tas

W

Pin 11

)

SN

|‘. a7) » ‘tl:’ < (12) >

}V

twe

(14)
tow

I ton
DATA VALID

(19)
twz

DATA UNDEFINED

HIGH IMPEDANCE




IMS1420M

RECOMMENDED AC OPERATING CONDITIONS (—55°C < T,< 125°C) (Voc = 5.0V = 10%)
WRITE CYCLE 2: £ conTROLLED"

IMS1420M-55 | IMS1420M-70
NO.|] SYMBOL PARAMETER Vi T AT Win T MAX UNITS [NOTES
211 twe Write Cycle Time 55 70 ns
22| tye Write Pulse Width 45 65 ns
23| tew Chip Enable to End of Write 45 65 ns
241 tow Data Set-up to End of Write 25 30 ns
25| tou Data Hold After End of Write 5 5 ns
26 | taw Address Set-up to End of Write 40 60 ns
27 | twa Address Hold After End of Write 5 5 ns
28| tas Address Set-up to Beginning of Write | —5 -5 ns
29| twz Write Enable to Output Disable 0] 25 0 | 30 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
. (21) »
- e >
ADDRESS
Pins 1-8, I )L )( J
16-19 (28) (23)
tas [ tew
T ,
in9
" (26) -ttt (127)—><
taw < (22) > WA
o twe
W \ 4
S TININNNNNRRRRRR N 1/
etent
DATA IN
A I DATA VALID ]
| (29)
twz —>
DATA OUT L DATA UNDEFINED HIGH IMPEDANCE
Pins 12-15




IMS1420M

DEVICE OPERATION

_The IMS1420M has two control inputs, Chip Enable
(E) and Write Enable (W), twelve address inputs, and
four Data I/0 lines.

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
Ve is applied for 2ms the E input controls device selection
as well as active and standby modes.

With E low, the device is selected and the twelve ad-
dress inputs are decoded to select one 4-bit word out of
4096. 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 con-
sumption is reduced to less than one-third of the active
mode power.

READ CYCLE . _

A read cycle is defined as W = V,; 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 throughout
READ CYCLE 1 and is valid at the specified address
access time. The address inputs may change at access
time and the output remains valid for a minimum of 3ns.
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, 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 inputs is written into the selected cells, and the out-
puts are floating. .

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 need
not be stable until a maximum of 5ns after E goes low.
The address must be held stable for the entire write cycle.
After W or E goes high to terminate the write cycle,
addresses may change. If these address set-up and hold
times are not met, contents of other cells may be altered
in unpredictable ways.

WRITE CYCLE 1 waveform on page 4 shows a write
cycle terminated by W going high. Dy set-up and hold
times are referenced to the rising edge of W. With W
high, the outputs become active. When W goes high
at the end of a write cycle and the outputs of the memory
go active, the data from the memory will be the same
as the data just written into the memory. Thus, no data
bus contention will occur.

WRITE CYCLE 2 waveform on page 5 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

Fundamental rules in regard to memory board layout
should be followed to ensure maximum benefit from the
features offered by the IMS1420M Static RAM.

POWER DISTRIBUTION

The recommended power distribution scheme combines
proper power trace layout and placement of decoupling
capacitors to maintain the operating margins of the
IMS1420M. The impedance in the decoupling path from
the power pin (20) through the decoupling capacitor,
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 induct-
ance and reactance of the decoupling capacitor.

Since the current transients associated with the opera-
tion of the high speed IMS1420M are high frequency, 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 acts as a low impedance power sup-
ply located near the memory device. The high frequency
decoupling capacitor should have a value of 0.1uF, 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 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 ground reference for the TTL drivers and prevent
loss of operating margin of the drivers due to differential
ground noise.

¢ DEVICE

CAPACITOR

Vee

Vss
v

Vces Vss GRID SHOWING
DECOUPLING CAPACITORS
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TERMINATION

Trace lines on a memory board in the array look to TTL
driver signals like low impedance, unterminated trans-
mission lines. In order to reduce or eliminate the reflec-
tions of the TTL signals propagating down the lines,
especially low going TTL signals, line termination is recom-
mended. The termination may be either series or parallel.

The recommended technique is to use series termina-
tion. The series termination technigue has the advantage
of drawing no DC current and using a minimum 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 line should
be kept short by placing the driver-termination combi-
nation 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 10Q to 30Q range will be required.

Proper power distribution techniques, including ade-
quate use of decoupling capacitors, and proper termina-
tion of TTL drive outputs, are some of the most important,
yet basic guidelines that need to be followed when de-
signing and building a memory board. The guidelines are
intended to maintain the operating margins of all devices
on the memory board by providing a quiet environment
free of noise spikes and signal reflections.

IMS1420M
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ORDERING INFORMATION

DEVICE SPEED PACKAGE PART NUMBER
55ns CERAMIC DIP | IMS1420S-55M
IMS 1420M 55ns CERAMIC LCC | IMS1420N-55M
70ns CERAMIC DIP | IMS1420S-70M
70ns CERAMIC LCC | IMS1420N-70M




FEATURES

+ INMOS' Very High Speed CMOS

» Advanced Process - 1.6 Micron Design Rules

« Specifications guaranteed over full military
temperature range (-55° C to + 125° C)

» 4K x 4 Bit Organization

» 35, 45, and 55 nsec Access Times

+ Single +5V + 10% Operation

« Power Down Function for Low Standby Power

+ Fully TTL Compatible

+ Common Data Input and Output

* Three-state Output

- Standard Military Drawing version available
(refer to page B-7)

+ 20-Pin DIP, LCC (JEDEC Std.) and FP

*+ Pin Compatible with IMS1420M

IMS1423M
CMOS

High Performance
4K x 4 Static RAM
MIL-STD-883C

DESCRIPTION

The INMOS IMS1423M is a high speed 4K x 4
CMOS static RAM processed in full compliance to MIL-
STD-883C. The IMS1423M provides maximum density
and performance enhancements to existing 16K applica-
tions.

The IMS1423M features fully static operation requir-
ing no external clocks or timing strobes, and equal ad-
dress access and cycle times.  Additionally, the
IMS1423M provides a Chip Enable (/E) function that can
be used to place the device into a low-power standby
mode.

The IMS1423M is a VLSI static RAM intended for
military applications that demand high performance and
superior reliability.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
A5 A4 Vce A3 —75 A0 1|
—] Vo, — > —
A4 E1 zo%voc ZUUHUW —.AA; ! A
AS 2 19 A3 —A3 e—Vce
as s 183 a2 o = R =T . a2 —F ]
ar e b MEMORY ARRAY le— Vss
A7 a4 17 as —as A3 —[ 3] Row 128 ROWS
A8 s 16 o As 5 o 18 ]A0 —As seLect] 128 COLUMNS
A9 E s 15 Jo, Ao (6 1o, A o a—
A10 7 14 Vo, A0 7 14, o, —A8
A Cls 13 Vo ar ga m:uoz —ae AS _E
E e 2o, ) w10 yo, | — wo—{— ||
vss[]10 MW [] mﬁﬁ At Y I I I
E Vs W 10, T W e > = COLUMN 1O
DIP and CHIP 110, LB_ pvelt COLUMN SELECT
FLAT PACK CARRIER 10, o o
¥ ] %4 g }# g %4
L
PIN NAMES A7 A8 A3 A10 A1t @

A,-A,, ADDRESS INPUTS | Vcc POWER (+5V)

W WRITE ENABLE Vss GROUND

E CHIP ENABLE E

[l{e] DATA IN/OUT

w




IMS1423M

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to 7.0V
Voltage on [/O......cccvvvveieiiinins -1.0 to (Vcc+0.5)V
Temperature Under Bias................ -55° C to 125°C
Storage Temperature ...-65° C to 150°C
Power Dissipation.........
DC Qutput Current.........ccccevvvveviiiiiiciiecen, 25mA

{One output at a time, 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 extended periods may affect reliability.

PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 4.5 5.0 5.5 \
Vss Supply Voltage 0 0 0 \
ViH Input Logic "1" Voltage 2.0 Vce+0.5 \ All inputs
Vi Input Logic "0" Voltage -1.0* 0.8 \ All inputs
Ta Ambient Operating Temperature -55 25 125 °C 400 linear ft/min air flow
*ViLmin = -3 volts for pulse width <20ns, note b.
DC ELECTRICAL CHARACTERISTICS (-55°C < Ta¢ 125°C) (Voc = 5.0V + 10%)?
SYMBOL PARAMETER MIN | MAX| UNITS NOTES
130 | mA tAVAV = 35ns
lcci Average Vcc Power 120 | mA LAVAV = 45ns
Supply Current 110 | mA {AVAV = 55ns
Vcc Power Supply Current E > ViH . All other inputs at
Icc2 (Standby,Stable TTL Input Levels) 20 | mA VIN S VIL or 2 ViH
| Vcec Power Supply Current E (Vcc-0.2). All other inputs at
ces (Standby, Stable CMOS Input Levels) 8 | mA VIN < 0.2 or 2 (Vcc-0.2V)
15 mA tAVAvV = 35ns
14 mA tAVAV = 45ns
Icca Vcc Power Supply Current 13 mA tAVAV = 55ns
(Standby, Cycling CMOS Input Levels) E > (Vcc - 0.2). all other ilnputs cycling
atViN< 0.2 or 2 (Vcc-0.2V)
Vece = max
lILK Input Leakage Current (Any Input) +10| pA VIN = Vss to Ve
Vce = max
loLK Off State Output Leakage Current 50| pA VIN = Vss to Vee
VoH Output Logic "1" Voltage 24 v lout = -4mA
VoL Output Logic "0" Voltage 0.4 \% lout = 8mA

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

AC TEST CONDITIONS CAPACITANCE® (Ta=25°C, f=1.0MHZ)
Input Pulse Levels ........cccccoeeirnniinnnnn. Vss to 3V SYMBOL| PARAMETER |MAX UNITS CONDITIONS
Input Rise and Fall Times ...........cccccovvineinnn. 5ns : ~
Input and Output Timing Reference Levels.. 1.5V O Input Capacitance 4 PF_|AV=0103V
Output Load .......cccoeevevreireieiene See Figure 1 Coutr  |Output Capacitance| 7 pF | AV=0to3V
Ce /E Capacitance 6 pF | AV=0to3V

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




IMS1423M
RECOMMENDED AC OPERATING CONDITIONS (-55°C < Tp < 125°C) (Vg = 5.0V £10%)
READ CYCLE °

o, SYMBOL PARAMETER IMS1423M-35 | IMS1423M45 | IMS1423M-55 uNITs | NoTES
Standatd | Aiternate MIN | MAX | MIN | MAX | MIN | MAX

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

2 | tavav the Read CycleTime 35 45 55 ns c

3 | tavav tAA Address Access Time 35 45 55 | ns d

4 | tAxax toH | Output Hold After Address Change 3 3 3 ns i

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

6 | tEHQZ thz Chip Disable to Output Inactive 0] 20| 0 20 0] 20 ns f,j

7 | teLiccH | tPu | Chip Enable to Power Up 0 0 0 ns | j

8 | teHiccL| tPD Chip Enable to Power Down 35 45 55 ns i
tr Input Rise and Fall Times 50 50 50 ns | e,j

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

Note d: Device is continuously selected; E low.

Note e: Measured between Vi max and Vi min.

Note f: Measured +200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between V| to V) _or V) _to V) in @ monotonic fashion.
Note j: Parameter guaranteed but not tested.

READ CYCLE 1%¢

2 tavav >
ADDRESS | 4 % |

<+ 3tiaAyqy ————
- 4 taxax

OO OUTPUT VALID |

SN

Vo (DATAOUT) |

w

READ CYCLE 2°

| e 1tELQV ————

e T\ 17TTT7TTTTIN

le—————— 51 qx ——— 6tgnaz —  Jo—
/O (DATAOUT) ~ HIGHIMPEDANCE (XXXXX OUTPUTVALD J——
| 7
ACTIVE fELIccH 8 'EHICOL




IMS1423M

RECOMMENDED AC OPERATING CONDITIONS (-55°C <Tp < 125°C) (Vg = 5.0V £10%)
WRITE CYCLE 1: W CONTROLLED®"

WRITE CYCLE 1

ADDRESS

=l

I/O (DATA IN)

I/O (DATA OUT)

¢ 9 taAvAv

|e 14 ¢ ol
s 15 tAywL , AVWH twlsvH * 16 twHAX
TWW\E i
\ \ A
1211 [ -
DVWH — 13 twHDX
( DATA VALID

17 twLaz L——b

DATA UNDEFINED

l—

HIGH IMPEDANCE

18 twHaX

SYMBOL IMS1403M-35_[IMS1403M45 _| IMS1ACIME5 | |\ oo |\ o o
NO- I'Standard_|Alternate PARAMETER MIN | MAX| MIN | MAX| MIN | MAX
9 | tavav twe Write Cycle Time 35 45 55 ns

10 | tWiwH | twp Write Pulse Width 30 40 50 ns

11 | 'ELWH | tcw | ChipEnable to End of Write 30 40 50 ns

12 | 'DvWH | tpw Data Set-up to End of Write 15 20 25 ns

13 | 'wHDX | tpy Data Hold After End of Write 3 3 3 ns

14 | tAVWH | taw Address Set-up to End of Write 30 40 50 ns

15 | tavwL tas Address Set-up to Beginning of Write 0 0 0 ns

16 | WHAX | twR Address Hold After End of Write 5 5 5 ns

17 | twraz twz Write Enable to Output Disable 0|15 0 (20| 025 | ns fj
18 | twHQX | tow | OutputActive After End of Write 5 5 5 ivj
Note f: Measured +200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between V) to V_or V) to Vj in a monotonic fashion.
Note h: E or W must be 2 V| during address transitions.

- Note i: If Wislow when E goes low, the outputs remain in the high impedance state.

Note j; Parameter guaranteed but not tested.



IMS1423M

RECOMMENDED AC OPERATING CONDITIONS (-55°C < TA< 125°C) (Vcc = 5.0V £10%)
WRITE CYCLE 2: E CONTROLLED®:?

SYMBOL IMS IMS IMS UNITS |[NOTES
PARAMETER 1423M-35 1423M-45 1423M-55
No [Standard |Alternate MIN [MAX | MIN |MAX MIN |[MAX
19| tAVAV | tWC Write Cycle Time 35 45 55 ns
20 | tWLEH | twp Write Pulse Width 30 40 50 ns
21| tELEH | tcw Chip Enable to End of Write 30 40 50 ns
22 | tDVEH | tpw Data Setup to End of Write 15 20 25 ns
23| teHDX | tDH Data Hold after End of Write 3 3 3 ns
24 | tAVEH | tAw Address Setup to End of Write 30 40 50 ns
25 | {tEHAX | tWR Address Hold After End of Write ns
26 | tAVEL | tAS Address Setup to Beginning of Write ns
27 [ twiaz | twz Write Enable to Output Disable 0 |15 20 25 ns fj
Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between ViH to ViL or ViL to ViH in a monotonic fashion.
Note h: E or W must be > Vi1 during address transitions.
Note i: If W is low when E goes low, the output remains in the high impedance state.
Note j: Parameter guaranteed but not tested.
WRITE CYCLE 2
" ‘ 9 tAVAV '—_"————’
ADDRESS | X j

21 teren —P
E

— 2y, ———————— P

W I\\\\\\\\\\\\\\\\\F— e )

22 t

DVEH

1/O (DATA IN)

27 twiaz l‘—'

DATA VALID

]

HIGH IMPEDANCE

I/O (DATA OUT) l DATA UNDEFINED D

Y




IMS1423M
DEVICE OPERATION

The IMS1423M has two control inputs, Chip Enable
(/E) and Write Enable (/W), 12 address inputs (A0 -A11),
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 the 12 address inputs
are decoded to select one four-bit word out of 4K
words. Read and Write operations on the memory cell
are controlled by the /W input. With /E high, the device
is deselected, the outputs are disabled and the power
consumption is reduced to less than one-fourth of the
active mode power with TTL levels and even lower with
CMOS levels.

READ CYCLE

A read cycle is defined as /W > V| min with /E < V)_
max. Read access time is measured from either /E going
low or from 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 outputs remain 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 outputs 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 deselectinterval.

3-48

WRITE CYCLE

The write cycle of the IMS1423M is initiated by the
latter of /E or /W to transition from a high to a low. In the
case of /W falling last, the output buffers will be turned
on tg gx after the falling edge of /E (just as in a read
cycle). The output buffers are then turned off within
twrLqz of the falling edge of /W. During this interval, it is
possible to have bus contention between devices with
common /O configurations. To avoid bus contention,
input data should not be active until ty a7

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
outputs of the memory become 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.



POWER DISTRIBUTION

The recommended power distribution scheme
combines proper power trace layout and placement of
decoupling capacitors to maintain the operating margins
of the IMS1423M. 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 IMS1423M 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 periphery circuit. This will provide a solid
ground reference for the TTL drivers and prevent loss
of operating margin of the drivers due to differential
ground noise.

IMS1423M

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

Vce, Vss GRID SHOWING
DECOUPLING CAPACITORS
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FIGURE 1. OUTPUT LOAD

5.0V
480Q
110
30pF
INCLUDING
2550 :I: R OPEAND
FIXTURE)
TRUTH TABLE
E w Q MODE
H X HI-Z Standby (Isb)
L H Dout Read
L L Din Write

Standard Military Drawing version available, see SMD Reference Guide

ORDERING INFORMATION

DEVICE SPEED PACKAGE PART NUMBER
35ns CERAMIC DIP IMS1423S-35M
35ns CERAMIC LCC | IMS1423N-35M
35ns FLAT PACK IMS1423Y-35M
45ns CERAMIC DIP IMS1423S-45M

IMS 1423M 45ns CERAMIC LCC IMS1423N-45M
45ns FLAT PACK IMS1423Y-45M
55ns CERAMIC DIP IMS1423S-55M
55ns CERAMIC LCC IMS1423N-55M
55ns FLAT PACK IMS1423Y-55M




FEATURES

INMOS' Very High Speed CMOS

Advanced Process - 1.6 Micron Design Rules

+ Full Military Temperature Operating

Range (-55°C to +125°C)

MIL-STD-883C Processing

45, 55, and 70 nsec Access Times

Fully TTL Compatible

Separate Data Input & Output

Three-state Output

Power Down Function

Single +5V x 10% Operation

Standard Military Drawing version available
(refer to page B-7)

+ 22-Pin, 300-mil DIP (JEDEC Std.)

22-Pin Ceramic LCC (JEDEC Std.)

Battery Backup Operation - 2V Data Retention
(L version only)

e o o o o o o o .

IMS1600M
IMS1601LM
CMOS

High Performance
64K x 1 Static RAM
MIL-STD-883C

DESCRIPTION

The INMOS IMS1600M is a high performance 64Kx1
CMOS Static RAM processed in full compliance to MIL-
STD-883C and guaranteed to operate over the full military
temperature range. The IMS1600M provides maximum
density and speed enhancements with the additional
CMOS benefits of lower power and superior reliability.

The IMS1600M features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1600M pro-
vides a Chip Enable (/E) function that can be used to place
the device into a low-power standby mode.

The IMS1601LMis alow power version offering battery
backup data retention operating from a 2 volt supply.

PIN CONFIGURATION LOGIC SYMBOL
A2 AQ Vee A1 P vy
A0 []1 22 Jvee 2] U = ::;
A2 2 2l dm a3 5 7 o —{as
A4 a3 20 Ja A8 4 9 A4
A8 s 18 Jas ¢ Bt s
A s e dar Ae 35 18]A7 :‘“
A0[e 170 As An[s 17 A a7
A2[17 16 An A2—y7 18— A11 (O il
8|4|:u 15 ] A3 A4[Te 15C]A13 —Jhe ogr
= D= L S 3,
Vss 1 12 JE wI-I nnmne _::;
Wvs E D —{as
— A4
DIP CHIP i
CARRIER [ I_
(DIN) (WE) (CE)
b W E
PIN NAMES
A,- A5 ADDRESS INPUTS Q DATA OUTPUT
w WRITE ENABLE Vcec POWER (+5V)
E CHIP ENABLE Vss GROUND
D DATA INPUT

BLOCK DIAGRAM

Ao
At

1 <+—Vcc
<4—Vss
A2

MEMORY ARRAY
256 ROWS
256 COLUMNS

A3
A4
A5
A6

i

A7

]

COLUMN O CIRCUITS

D(D,) —————>—]
COLUMN SELECT

P

A8 A9 A10 A1t A12 A13 A14 A1S

(DOour)Q




IMS1600M/IMS1601LM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pinrelative to Vss......... -2.0to 7.0V
Voltage on Qu......covvvvveniiiieiines -1.0 to (Vcc+0.5)
Temperature Under Bias................ -55° C to 125°C
Storage Temperature .................... -65° C to 150°C

*Stresses greater than those listed under "Absolute Maximum
Ratings” may cause permanent damage to the device. Thisis 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.

Power Dissipation..........ccccceviieninnninicceeee 1w
DC Output Current.........cccceeceeveeveevenreneennn. 25mA
(One Second Duration)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 5.0 55 \
Vss Supply Voltage 0 0 0 \
ViH Input Logic "1" Voltage 20 Vcc+0.5 \ All inputs
Vi Input Logic “0" Voltage -1.0* 0.8 \ All inputs
Ta Ambient Operating Temperature -55 25 125 °C 400 linear ft/min air flow|

*Viemin = -3 V for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (-55°C < Ta < 125°C) (Vcc=5.0V + 10%)?

SYMBOL PARAMETER MIN | MAX | UNITS NOTES
loct Average Vcc Power 70 mA tAVAV = tavav(min)
Supply Current
loca Vcc Power Supply Current o5 _ )
(Standby,Stable TTL Input Levels) mA | E2 Viu_ All other inputs at
ViN < Vi Vi
IMS1601L version 20 N < Vibor 2 Vin
locs Vce Power Supply Current 14 _
(Standby, Stable CMOS Input Levels) mA E > (Vcc-0.2) . All other inputs at
IMS1601L version 9 VIN € 0.2 or 2 (Vec-0.2V)
lces | Vcc Power Supply Current — i
(Standby, Cycling CMOS Input Levels) 19 A E 2 (Vec-0.2) . Inputs cycling at
A m ViN < 0.2 or 2 (Vec-0.2V)
IMS1601L version 15
Ik Input Leakage Current (Any Input) +5 pA ://:i«c:\;g:):o Voo
Vce = max
louk | Off State Output Leakage Current +10 BA | Vi = Vss to Voo
VoH | Output Logic "1" Voltage 2.4 v |loH=-4mA
VoL | Output Logic "0" Voltage 0.4 vV |loL=8mA

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

AC TEST CONDITIONS CAPACITANCE (Ta=25°C, f=1 .OMHZ)b

Input Pulse Levels .......ccocceveeveevenrennnnen. Vssto 3V | |SYMBOL| PARAMETER | MAX UNITS|CONDITIONS
Input Rise and Fall Times ...........cccoevveeeennnes 5ns - _

Input and Output Timing Reference Levels.. 1.5V O Input Capacitance 4 pF_|AV=0to3V
Output Load .......c.ccoevvevreeciecees See Figure 1 Cout | Output Capacitance| 7 pF |AV=0to 3V

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



IMS1600M/IMS1601LM

RECOMMENDED AC OPERATING CONDITIONS (—55°C < To< 125°C) (Ve = 5.0V = 10%)

READ CYCLE®
SYMBOL IMS1600M-45 | IMS1600M-55 | IMS1600M-70
NO.sandardl Alternate PARAMETER i Tk T wm T wax T o T x| UNITS | NOTES
1 | tetav tacs | Chip Enable Access Time 45 55 70 ns
2 | tavav trc | Read Cycle Time 45 55 70 ns
3 | tavav taa | Address Access Time 45 55 70 ns
4 | taxax toH | Output Hold After Address Change| 5 5 5 ns
5 | telax tLz Chip Enable to Output Active 5 5 5 ns
6 | teHaz tiz | Chip Disable to Output Inactive 0 25 0 30 0 30 ns f, j
7 | teuccH| tru | Chip Enable to Power Up 0] 0] 0] ns i
8 | tericcL | tpp | Chip Enable to Power Down 45 55 70 | ns j
tr Input Rise and Fall Times 50 50 50 ns | e,j
Note ¢c: For READCYCLE1& 2, Wis high for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between ViL max and Vi min.
Note f: Measured +200mV from steady state output voltage. Load capacitance is S5pF.
Note g: E and W must transition between Vix to Vi or ViL to Vi in a monotonic fashion.
Note j; Parameter guaranteed but not tested.
READ CYCLE 1°4
2 tavav ,i
ADDRESS | > X l
e—— 3 tavav ——'1 .
4 taxax |
Q (DATAOUT) QWW OUTPUT VALID i
READ CYCLE 2°
_ -« 1 tELQV —-—T |
E— i / / 771
(/1111111
1/ / i
e————— 5 teLox — 1 6 tEHQZ ———] -
ANCE
Q (DATAOUT) H'GH'MP!ED (__OUTPUT VALID
| ‘
r4—™ 7 tELICCH
ACTVE E 8 teHiccL l<———
lec
STANDBY



IMS1600M/IMS1601LM
RECOMMENDED AC OPERATING CONDITIONS (—55°C < T,< 125°C) (V¢c = 5.0V + 10%)

WRITE CYCLE 1: WconTROLLEDY:

D (DATAIN) {

Q (DATAOUT) r

SYMBOL IMS1600M-45 | IMS1600M-55 | IMS1600M-70
| PARAMETER
N Standard| Aternate MN | max | MN [ max | min | max| NS |NOTES
9 |tavav | twe Write Cycle Time 45 55 70 ns

{10 | twiwH | twP Write Pulse Width 20 25 30 ns

11 [teELwH | tow Chip Enable to End of Write 20 30 35 ns

12 {tovwH | tow Data Setup to End of Write 20 20 30 ns

13 | twHDX | tDH Data Hold after End of Write 0 5 5 ns

14 | tAvWH | taw Address Setup to End of Write 27 32 37 ns

15 | tavwL | tas Address Setup to Start of Write 7 7 7 ns

16 | twHAX | twR Address Hold after End of Write 5 \ 5 5 ns

17 | twaz | twz Write Enable to Output Disable 0 20 0 25 0 30 ns f,j

18 | twHax | tow Output Active after End of Write 0 0 0 ns i, j
Note f:  Measured $200mV from steady state output voltage. Load capacitance is 5pF.

Note g: E and W must transition between Vi to ViL or ViL to Vin in a monotonic fashion.

Note h: E or W must be > Vin during address transitions.

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

Note j; Parameter guaranteed but not tested.

WRITE CYCLE 1

| 9 tavav >
ADDRESS | ]
11 tELWH —_————>

(111111111

| 14 tavwH
‘:— 15 tavwe —»

=l

ARNARN

[¢—— 10 twiwH ——>

12 tovwH

>i 16 twHAX

| 13 twHDX

DATA VALID

]

17 twLaz ,-————

DATAUNDEFINED

N

HIGH IMPEDANCE

I-——> 18 twHax




IMS1600M/IMS1601LM
RECOMMENDED AC OPERATING CONDITIONS (-55°C <Ta <+125°C) (Vcc = 5.0V £10%)
WRITE CYCLE 2: E CONTROLLEDS:h

ol oosol T anaeren [ e Lueonss [ ] s wores
19 | tavav | twe Write Cycle Time 45 55 70 ns

20 | twLEH | twp Write Pulse Width 20 25 30 ns

21 | tELEH tew Chip Enable to End of Write 20 25 30 ns

22 | toveH tow Data Setup to End of Write 20 20 30 ns

23 | teHDx | tDH Data Hold after End of Write 5 5 5 ns

24 | tavEH | taw Address Setup to End of Write 23 28 33 ns

25 | teHAX | twR Address Hold after End of Write ns

26 | tAveL tas Address Setup to Start of Write 3 ns

27 |twiaz | twz Write Enable to Output Disable 20 25 30 ns f,j

Note f: Measured £200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and' W must transition between ViH to ViL or ViL to Vix in a monotonic fashion.
Note h: E or W must be > Vin during address transitions.
Note i If W is low when E goes low, the output remains in the high impedance state.

Note j:

WRITE CYCLE 2

< 19 Ly >
ADDRESS | X ]
26

f_‘fi__ 21 tog, —_—_—

- S I
24 tAVEH il > 25 1m«x
- 20 ]
— t
W AN I VIIIIINY,
22 oy, 23 oo
D(DATA IN) | DATA VALID

Q(DATA OUT) |

Parameter guaranteed but not tested.

27 Yo L—H

DATA UNDEFINED

HIGH IMPEDANCE




IMS1600M/IMS1601LM
DEVICE OPERATION

The IMS1600M has two control inputs, a Chip Enable
(/E) and Write Enable (/W), 16 address inputs (A0 -A15),
adata in (D) and a data out (Q).

The /E input controls device selection as well as active
and standby modes. With /E low, the device is selected
and the 16 address inputs are decoded to select one
memory celloutof 65,536. Read and Write operationson
the memory cell are controlled by the /W input. With /E
high, the device is deselected, the outputis 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.

READCYCLE

A read cycle is defined as /W > ViHmin with /E < ViL
max. Read access time is measured from either /E going
low or from 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 1andisvalidatthe 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
accesstime.

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 Accesstime. If addressis notvalid
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 deselectinterval.

WRITECYCLE

The write cycle ofthe IMS1600Misinitiated by the latter
of /E or /W to transition from a high to a low. In the case
of /W falling last, the output buffer will be turned on teLax
after the falling edge of /E (just as in a read cycle). The
output buffer is then turned off within twLaz of the falling
edge of /W. During this interval itis possible to have bus
contention between devices with D and Q connected
togetherinacommon I/O configuration. To aviod bus con-
tention input data should not be active until twLaz.

WRITE CYCLE 1 waveform shows a write cycle termi-
nated 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
addresschanges.

WRITE CYCLE 2 waveform shows a write cycle termi-
nated by /E going high. Data set-up and hold times are
referenced to the risingedge of /E. With /E high the output
remains in the high impedance state.

POWERDISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layoutand placement of decou-
pling capacitors to maintain the operating margins of the
IMS1600M. The impedance in the decoupling path from
the power pin through the decoupling capacitor to the
ground pin should be keptto aminimum. 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.

Currenttransients associatedwith the operation ofany
high speed device have very highfrequency components,
so 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 de-
vices in the array. A larger tantalum capacitor of a suffi-
cient 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
longinductive path. The ground grid of the memory array
should extendto the TTL driver periphery circuitarea This
will provide a solid ground reference for the TTL drivers
andprevent loss of operating margin of the drivers due to
differential ground noise.



TERMINATION

Trace linesonamemoryboardinthe array lookto TTL
driver signalslike low impedance, unterminated transmis-
sion 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 recommendedtechnique is to use series termina-
tion. The series termination technique has the advantage
ofdrawing no DC currentand 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

IMS1600M/IMS1601LM

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 shortby 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.

DATA RETENTION (L version only) (-55°C < Ta < 125°C)

SYMBOL PARAMETER MIN|TYP*| MAX| UNITS NOTES

VDR Data Retention Voltage 2.0 volts | VIN<0.2Vor2(Vcc-0.2V) E=(Vec-0.2V)
IccDR1 Data Retention Current 8 [1200| pA |Vgo=3.0volts

IccDR2 | Data Retention Current 5 | 800| pA |Vcc=20vols

tEHVCCL | Deselect Time (tcpR) 0 ns |k

YVCCHEL | Recovery Time (tg) trc ns |k (trc= Read Cycle Time)

*Typical data retention parameters at 25°C.
Note j: Parameter guaranteed but not tested.

Note k: Supply recovery rate should not exceed 100mV per pS from \pR to Vg min.

LOW V cc DATA RETENTION

DATA RETENTION MODE

Vee

4.5V N\

Vpr22V

/] 48V

tcor >

E > (Vpr-0.2V)

v

TN




IMS1600M/1601LM
FIGURE 1. OUTPUT LOAD

5.0V

480Q

Q (Dout)
30pF
255Q (INCLUDING
SCOPE AND
I FIXTURE)

TRUTH TABLE

E w Q MODE

H X HI-Z Standby (Isb)
L H Dout Read

L L HI-Z Write

Standard Military Drawing version available, see SMD Reference Guide

ORDERING INFORMATION

PART NUMBER
DEVICE SPEED | PACKAGE

STANDARD | LOW POWER

45ns CERAMIC DIP | IMS1600S-45M | IMS1601LS45M

IMS 1600M 45ns CERAMIC LCC | IMS1600N-45M | IMS1601LN45M
IMS1600LM 55ns CERAMIC DIP | IMS1600S-55M | IMS1601LS55M
55ns CERAMIC LCC | IMS1600N-55M | IMS1601LN55M

70ns CERAMIC DIP | IMS1600S-70M | IMS1601LS70M

70ns CERAMIC LCC | IMS1600N-70M | IMS1601LN70M




FEATURES

INMOS' Very High Speed CMOS
Advanced Process - 1.6 Micron Design Rules

«+ Full Military Temperature Operating
Range (-55°C to + 125°C)

Theoe-state Output

(L version only)

Power Down Function
Single +5V + 10% Operation
22-Pin, 300-mil DIP (JEDEC Std.)

22-Pin Ceramic LCC (JEDEC Std.)
Battery Backup Operation - 2V Data Retention

MIL-STD-883C Processing
16K x 4 Bit Organization
45, 55 and 70 nsec Aeoess Times
Fully TTL Compatible
Cemmon Data Input & Qutput

IMS1620M

IMS1620LM
CMOS
High Performance

16K x 4 Static RAM

MIL-STD-883C

DESCRIPTION

The INMOS IMS1620M is a high performance 16Kx4
CMOS Static RAM processed in full compliance to MIL-
STD-883C and guaranteed to operate over the full military
temperature range. The IMS1620M provides maximum
density and speed enhancements with the additional
CMOS benefits of lower power and superior reliability.

The IMS1620M features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. Additionally, the IMS1620M pro-
vides a Chip Enable (/E) function that can be used to place
the device into a low-power standby mode.

The IMS1620LMis a low power version offering battery
backup data retention operating from a 2 volt supply.

The IMS1624M is the functional equivalent of the
IMS1620M with an added Output Enable function.

PIN CONFIGURATION LOGIC
A8 A5 Vcc M —t A0
as [ zagv:ac ?UUgUm il
M Clp 21 da A7 [3 20 A — A3
z E3 zo%u a8 g4‘ 190 A2 — m
A10[::. 13:“%, A 15 18 A :AS
rm Cls 17 A1 A1 e 17 A0 ] :ﬁ;
A1 7 16 E 10y An 7 18— vo, i
A2 s 15 [ vo, A2 g 15 =] VO, e
A1 [Je 14 [J10y a3 [0 16 v, —{arw0
E [0 13 112 3 Jan
Vss (11 12[JW wl-”—”—]n‘s Ar2
E vis W 10, A13
DIP CHIP i
CARRIER E
PIN NAMES
A,-A,; ADDRESS INPUTS VO DATA IN/OUT
w WRITE ENABLE Vcc POWER
E CHIP ENABLE Vss GROUND

SYMBOL
IIO‘ —
voz——

VOZ! ———

V()4 | pu—

TW 1104
10,

BLOCK DIAGRAM

/0y

10,

N ~ E 1 re—Vce
* [¢—Vss
A —L3—]
ROW MEMORY ARRAY
M _tssl.ecﬂ 256 ROWS
as —{F—1 256 COLUMNS
A —{F
o —F
e —LF ] ‘
ﬁ— § COLUMN 10 |
el COLUMN SELECT
g cn

A0 A9 A10 A11 A12 A13

)




IMS1620/IMS1620LM
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to 7.0V
Voltage on I/O Pins (13-16).......... -1.0 to (Vcc+0.5)
Temperature Under Bias................ -55° C to 125°C

Storage Temperature .......... ..-65° C to 150°C

Power Dissipation...........cccooeveeuieeienenineeninene 1w
DC Output Current..........cccveveeveeceeveeneennennen. 25mA

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 extended periods may affect reliability.

(One output at a ime, one second duration)

SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 5.0 5.5 \"
Vss Supply Voltage 0 0 0 \
Vix Input Logic "1" Voltage 20 Vee+.5 \ All inputs
Vie Input Logic "0" Voltage -1.0* 0.8 \ All inputs
Ta Ambient Operating Temperature 0 25 70 °C 400 linear ft/min air flow|

*ViLmin = -3 volts for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (-55°C < Ta< 125°C) (Voo =5.0V + 10%)*

SYMBOL PARAMETER MIN | MAX | UNITS NOTES
Average Vcc Power _ .
lcct Supply Current 100 mA | tavav = tAVAV (min)
Vece Power Supply Current 30 _
lcc2 (Standby,Stable TTL Input Levels) mA E 2 V. All other inputs at
IMS1620L version 20 ViN < Vi or 2 Vi
Vcc Power Supply Current 19 _
Icca (Standby, Stable CMOS Input Levels) mA E > (Vcc - 0.2). All other inputs at
. VIN K 0.2 or 2 (Vec-0.2V)
IMS1620L version 8
Vece Power Supply Current _ i
lcca (Standby, Cycling CMOS Input Levels) 20 A 5 2 s(\g?; - C:i) (|3PUIS g)g}l)ﬂg at
INE 0.2 0 cc - 0.
IMS1620L version 8
IILK Input Leakage Current (Any Input) +5 pA ://:i:c—:\;g:):o Voo
lIoLK Off State Output Leakage Current +10 | pA ://if:vn;:);o Ve
VOH Output Logic "1" Voltage 2.4 vV |loH=-4mA
VoL Output Logic "0" Voltage 0.4 VvV  |loL=8mA

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

AC TEST CONDITIONS CAPACITANCE® (Ta=25°C, f=1.0 MH2)
Input Pulse Levels ..........cccooevvevveeeennee. Vss to 3V SYMBOL| PARAMETER MAX | UNITS |CONDITIONS
Input Rise and Fall Times ..........cccoeveeveeeene. 5ns - _
Input and Output Timing Reference Levels.. 1.5V On Input Capacitance 4 PF_|AV=0103V
Output Load .......ccccoeveeveeeiereiecne See Figure 1 Coutr | Output Capacitance| 7 pF | AV=0to 3V

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

3-60



IMS1620M/IMS1620LM

RECOMMENDED AC OPERATING CONDITIONS (—55°C < T,< 125°C) (V¢ = 5.0V + 10%)

READ CYCLE®
NO SYMBOL IMS1620M-45 IMS1620M-55 IMS1620M-70 uNITs | NOTES
‘|Standard| Alternate PARAMETER MIN MAX MIN MAX MIN MAX
1 | teLav tacs | Chip Enable Access Time 45 55 70 ns
2 | tavav trc | Read Cycle Time 45 55 70 ns
3 | tavav taa | Address Access Time 45 55 70 ns
4 | taxax ton | Output Hold After Address Change| 5 5 5 ns
5 | teLax tLz Chip Enable to Output Active 5 5 5 ns j
6 | teHaz tHz Chip Disable to Output Inactive 0 15 0 20 0 25 ns f,j
7 | teLiccH | tru Chip Enable to Power Up 0 0 0 ns j
8 | teniccL | tep | Chip Enable to Power Down 45 55 70 ns j
tr Input Rise and Fall Times 50 50 50 ns e,j
Note c: For READ CYCLE 1 & 2, W is high for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between ViL max and Vi1 min.
Note f: Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vix to Vit or ViL to Vi1 in a monotonic fashion.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1°4¢
2 tavav >
ADDRESS i > )f |
— 3 tavav
- 4 taxax
110 (DATAOUT) Ww OUTPUT VALID
READ CYCLE 2°¢
£ fe———— 1 teLQv ——v}/ i
re————— 5 tELax ——» ’ 6 tEHQZ—> S
IMPEDANCE
vo (DATAOUT) HICH >'( OUTPUT VALID
7 tevicen 8 teHICCL ’
ACTIVE
lcc
STANDBY




IMS1620M/IMS1620LM

RECOMMENDED AC OPERATING CONDITIONS (-55°C < Ta< +125°C) (Vecc = 5.0V £10%)

WRITE CYCLE 1: W CONTROLLEDS9"

SYMBOL IMS1620M-45 | IMS1620M-55 | IMS1620M-70
. ARAMETER
NO Standard| Alternate P MIN MAX MIN MAX MIN MAX UNITS | NOTES
9 | tavav twe Write Cycle Time 40 50 €0 ns
10 | twLwH | twe Write Pulse Width 30 40 50 ns
11 | tELWH | tew Chip Enable to End of Write 30 40 50 ns
12 | tovwH | tow Data Setup to End of Write 20 25 30 ns
13 | twHDX | tOH Data Hold after End of Write 0 0 0 ns
14 | tavwH | taw Address Setup to End of Write 30 40 50 ns
15 | tavwL | tas Address Setup to Start of Write 0 0 0 ns
16 | twHAX | twR Address Hold after End of Write 0 0 0 ns
17 [twaz | twz Write Enable to Output Disable 0 15 0 20 0 25 ns f,j
18 | twHox | tow Output Active after End of Write 5 5 5 ns ij
Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vin to ViL or ViLto ViH in a monotonic fashion.
Note h: E or W must be 2 Vix during address transitions.
Note i: If W is low when E goes low, the outputs remain in the high impedance state.
Note j: Parameter guaranteed but not tested.
"~ WRITE CYCLE 1
i- 9 tavav -
ADDRESS | !
T 11 tELwH
e (WY /1111117711
‘ 14 tAvwH =f 16 twHAX
[:— 15 tavwL ———» ¢ 10 twLwH ——
W AN
12 tovwH [« | 13 twHDX
/O (DATA IN)lr Q DATA VALID ’
17 twiaz F—— I-—» 18 twHax
HIGH IMPEDANCE
110 (DATA OUT)[ DATAUNDEFINED




IMS1620M/IMS1620LM

RECOMMENDED AC OPERATING CONDITIONS (-55°C <Ta <125°C) (Vcc = 5.0V +10%)
WRITE CYCLE 2: E CONTROLLEDS: b

19 [ tavav | twe Write Cycle Time 40 50 60 ns
20 | tWLEH | twp Write Pulse Width 30 40 50 ns
21 | teLEH tew Chip Enable to End of Write 30 40 50 ns
22 | toveH tow Data Setup to End of Write 20 25 30 ns
23 | teHpx | toH Data Hold after End of Write 0 0 0 ns
24 | tavEH | taw Address Setup to End of Write 30 40 50 ns
25 | teHAX | tWR Address Hold after End of Write (0] ns
26 | taveL tas Address Setup to Start of Write ns
27 |twaz | twz Write Enable to Output Disable 15 20 0 25 ns f,j

Note f: Measured £200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between ViH to ViL or ViL to ViH in a monotonic fashion.
Note h: E or W must be > Vi1 during address transitions.
Note i If W is low when E goes low, the outputs remain in the high impedance state.

Note j:

WRITE CYCLE 2

Parameter guaranteed but not tested.

ADDRESS [26)( X |
v NSNS V77777777

VO (DATA IN) |

VO (DATA OUT) |

221 23 1

DVEH

DATA VALID |

N

A

DATA UNDEFINED

HIGH IMPEDANCE




IMS1620M/IMS1620LM
DEVICE OPERATION

The IMS1620M has two controlinputs, a Chip Enable
(/E) and Write Enable (/W), 14 address inputs (A0 -A13),
and four Data /O pins.

The /E input controls device selection as well as active
and standby modes. With /E low, the device is selected
andthe 14 address inputs are decoded to selectone 4-bit
word out of 16,384. Read and Write operations on the
memory cells are controlled by the /Winput. With/E high,
the device isdeselected, the outputs are disabled and the
power consumptionisreducedtolessthanone-third of the
active mode power with TTL levels and even lower with
CMOS levels. )

READCYCLE

A read cycle is defined as /W > ViHmin with /E < ViL
max. Read access time is measured from either /E going
low or from valid address.

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

The READ CYCLE 2 waveform shows a read access
that is initiated by /E going low. As long as address is
stable when /E goeslow, valid datais at the outputs at the
specified Chip Enable Accesstime. If addressis notvalid
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 deselectinterval.

WRITECYCLE

The write cycle ofthe IMS1620Misiinitiated by the latter
of /E or /W to transition from a high to a low. In the case
of /W falling last, the output buffers are turned on teLax
after the falling edge of /E (just as in a read cycle). The
output buffers are then turned off within twrazof the falling
edge of /W. During this interval it is possible to have bus
contention between devices with common I/O configura-
tions. Therefore input data should not be active until tw.az
to aviod bus contention.

WRITE CYCLE 1waveform shows awrite cycle termi-
nated 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
addresschanges.

WRITE CYCLE 2waveform shows awrite cycle termi-
nated 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.

POWERDISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layoutand placement of decou-
pling capacitors to maintain the operating margins of the
IMS1620M. 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.

Currenttransients associated with the operationofany
high speed device have very high frequency components,
so line inductance isthe 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 de-
vices in the array. A larger tantalum capacitor of a suffi-
cient 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
shouldextendto the TTLdriver peripherycircuitarea This
will provide a solid ground reference for the TTL drivers
and prevent loss of operating margin of the drivers due to
differential ground noise.



TERMINATION

Trace lines onamemory boardin the array look to TTL
driver signals like lowimpedance, unterminatedtransmis-
sion 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 termina-
tion. The series termination technique has the advantage
of drawing no DC currentand 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

IMOTZUM/IMST02ULM

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 shortby 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.

DATA RETENTION (L version only) (-55°C < Ty < 125°C)

SYMBOL PARAMETER MIN|TYP*| MAX| UNITS NOTES

VDR Data Retention Voltage 20 volts |VIN<0.2Vor2(Vce-0.2V) E2(Vec-0.2V)
IccpR1 Data Retention Current 15 | 1200 | pA | Vgo=3.0volts

lccorz | Data Retention Current 10 | 800 pA | Vcc=2.0 volts

tEHVCCL | Deselect Time (tcpR) 0 ns |k

tVCCHEL Recovery Time (tR) tre ns | ik (trc= Read Cycle Time)

‘Typlcal data retention parameters at 25°C.
Note j: Parameter guaranteed but not tested.

Note k: Supply recovery rate should not exceed 100mV per uS from VpR to Vg min.

LOW V cc DATA RETENTION

- DATA RETENTION MODE -
Vee a5V R Vor 22V sy
tcor > - > R
- _
z / 2 ?// 2 (VR -0.2V) / N : S S \




IMS1620M/16Z20LM

FIGURE 1. OUTPUT LOAD
4800
Q (Dour)
30pF
== (INCLUDING
2550 ' (SCOPEAND
i FIXTURE)
TRUTH TABLE
E w Q MODE
H X HI-Z Standby (Isb)
L H Dout Read
L L HI-Z Write
ORDERING INFORMATION
PART NUMBER
DEVICE SPEED PACKAGE
STANDARD LOW POWER
45ns CERAMIC DIP | IMS1620S-45M | IMS1620LS45M
IMS 1620M |  45ns CERAMIC LCC | IMS1620N-45M | IMS1620LN45M
IMS1620LM | 55ns CERAMIC DIP | IMS1620S-55M | IMS1620LS55M
55ns CERAMIC LCC | IMS1620N-55M | IMS1620LN55M
70ns CERAMIC DIP | IMS1620S-70M | IMS1620LS70M
70ns CERAMIC LCC | IMS1620N-70M | IMS1620LN70M




FEATURES

INMOS' Very High Speed CMOS

Advanced Process - 1.6 Micron Design Rules

Full Military Temperature Operating

Range (-55°C to +125°C)

MIL-STD-883C Processing

16K x 4 Bit Organization with Output Enable

45, 55, and 70 nsec Access Times

Fully TTL Compatible

Common Data Input & Output

Three-state Output

Power Down Function

Single +5V + 10% Operation

24-Pin, 300-mil DIP (JEDEC Std.)

28-Pin, 300-mil LCC (JEDEC Std.)

+ Standard Military Drawing version available
(refer to page B-7)

« Battery Backup Operation - 2V Data Retention

(L version only)

IMS1624M

IMS1624LM
CMOS
High Performance

16K x 4 Static RAM

MIL-STD-883C

DESCRIPTION

The INMOS IMS1624M is a high performance 16Kx4
CMOS Static RAM processed in full compliance to MIL-
STD-883C and guaranteed to operate over the full military
temperature range. The IMS1624M provides maximum
density and speed enhancements with the additional
CMOS benefits of lower power and superior reliability.

The IMS1624M features fully static operation requiring
no external clocks or timing strobes, and equal address
access and cycle times. The IMS1624M provides a Chip
Enable (/E) function that can be used to place the device
into a low-power standby mode. The IMS1624M also
includes an Output Enable (/G) for fast access to data and
enhanced bus contention control.

The IMS1624LMis alow power version offering battery
backup data retention operating from a 2 volt supply.

w WRITE ENABLE Vss GROUND
e} DATA IN/JOUT

E CHIP ENABLE

G OUTPUT ENABLE

OF| m|

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM

AS_NC NC Vec NG
As [J1 24[JvVec S[TUTUUZ 1o At |
A6 [ . 23 A4 A6 4 2 LI 28 2INC — a1 a2 _E |[&—Vce
A7 Cla 22[dns A7 [s 2 A4 — a2 Vo — —T5—] le—Vss
A8 [la 21 A2 a8 [6 24 A3 — a3 A —3—]
A s 20 a1 A 37 2 A2 — A4 U Se— MEMORY ARRAY
A0[Je 19[J A0 A0 2] A1 — a5 VO seLECT| 256 ROWS
A7 18] N At g: 2 Ao — A6 as —{F— 256 COLUMNS
A2 vo. — a7
A13 E : :Z; %m; A2 10 20 0, — A8 1Oy — re ——
E [J1o 15[ Jvos AP o, —1 A9 A7 —3—]
G [ 14 Jvos E[212 44 45 1510 10; —]Ar0 s —PFr—] ]
Vss []12 13[ W 00 s vo, — T T

TG vss NCW 10, —{ A3 —

DIP CHIP 110, = COLUMN 1O
CARRIER T T T 110, :;‘:Tu: COLUMN SELECT
TEw " e
10,
PIN NAMES A0 AD A10 Al1 A12 A1D "%
Ay-A,, ADDRESS INPUTS Vec POWER (+5V)
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IMS1624M/IMS1624LM
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to 7.0V
Voltage on I/O Pins (13-16).......... -1.0 to (Vcc+0.5)
Temperature Under Bias................ -55°C to 125°C
Storage Temperature .................... -65°C to 150°C
Power Dissipation..........

DC Output Current

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 extended periods may affect reliability.

(One output at a time, one second duration)

SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 50 55 \
Vss Supply Voltage 0 0 0 \
ViH Input Logic "1" Voltage 2.0 Vce+0.5 \Y All inputs
Vi Input Logic "0" Voltage -1.0* 0.8 \ All inputs
Ta Ambient Operating Temperature 55 25 125 °C 400 linear ft/min air flow|

*ViL min = -3 volts for pulse width <20ns, note b.

DC ELECTRICAL CHARACTERISTICS (-

55°C ¢ Ta < +125°C) (Vec = 5.0V + 10%)®

SYMBOL PARAMETER

MIN | MAX | UNITS NOTES

Average Vcc Power

loct Supply Current

100 mA | tAVAV = tAVAV (min)

Vcc Power Supply Current

loLK Off State Output Leakage Current

ooz (Standby,Stable TTL Input Levels) 30 A |E2 V. Alotherinputs at
IMS1624L version 20 Vin ¢ Vi or 2 Vi
Vcc Power Supply Current 19 _
Icca (Standby, Stable CMOS Input Levels) mA E > (Vcc-0.2) . All other inputs at
IMS1624L version g Vin§ 0.2 or 2 (Vec-0.2V)
Vcc Power Supply Current _ 4
| (Standby, Cycling CMOS Input Levels) 20 E 2 (Vcc - 0.2) . Inputs cycling at
cc4 . mMA | ViN< 0.2 or 2 (Vec-0.2V)
IMS1624L version 8
IILK Input Leakage Current (Any Input) +5 UA W:\Zio Vee
Vce = max

10| pPA  |vin=Vssto Ve

VOH Output Logic "1" Voltage

24 \Y] loH = -4mA

VoL Output Logic "0" Voltage

0.4 \Y; loL = 8mA

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

AC TEST CONDITIONS CAPACITANCE® (Ta=25°C, f=1.0 MHZ)
Input Pulse Levels ..........cccccoevevceennnnes Vss to 3V SYMBOL| PARAMETER |MAX | UNITS|CONDITIONS
Input Rise and Fall Times ...........c..ccooeeeennne. 5ns : _
Input and Output Timing Reference Levels.. 1.5V O Input Capacitance 4 PF_|AV=01t3V
{ Outputload ... See Figure 1 Cout | Output Capacitance| 7 pF | AV=0to 3V

Note b: This parameter is sampled and not 100% tested.
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IMS1624M/IMS1624LM

RECOMMENDED AC OPERATING CONDITIONS (-55°C <T A <125°C) (Vcc = 5.0V +10%)

READ CYCLE?

NO SYMBOL R IMS1624M-45 | IMS1624M-55 | IMS1624M-70 unITs | NoTES
‘|Standard| Alternate PARAMETER MIN [ MAX | MIN | MAX | MIN | MAX
1| tetav tacs | Chip Enable Access Time 45 55 70 ns
2 | tavav trc | Read Cycle Time 45 55 70 ns
3 | tavav taa Address Access Time 45 55 70 ns
4 | taLav toe Output Enable Access Time 20 25 30 ns
5| taxax toH | Output Hold After Address Change| 5 5 5 ns
6 | teLax tLz Chip Enable to Output Active 5 5 5 ns j
7 | taLax torz | Output Enable to Output Active 5 5 5 ns j
8 | teHaz tHz Chip Disable to Output Inactive 0 15 0 20 0 25 ns f,j
9 | taHaz toHz | Output Disable to Output Inactive 0 15 0 20 0 25 ns f, ]
10 | teLiccH | tPu Chip Enable to Power Up 0 0 0 ns i
11| teniccL| tep | Chip Enable to Power Down 45 55 70 ns i
T Input Rise and Fall Times 50 50 50 ns e,j
Note c: For READ CYCLE 1&2,Wis hig_h for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between ViL max and Vin m\in.
Note f:  Measured +200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between Vi to ViL or ViL to Vikin a monotonic fashion.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1°4
- 2 tavav |
ADDRESS | |
* — 3 tavav
- > 5 taxax
/0 (DATAOUT) <><><><><><><><><>K OUTPUT VALID 1
READ CYCLE 2°
e 2 tAvav >
ADDRESS | * * |
e 1 telQqv  ——————
_ r-—
2 L111111171111177
l » 8 teHQz
9 tGHaz

11

OUTPUT VALID

tEHICCL
)

_ -— —
a X 4 tcLav
7 taLax
/0 (DATAOL HIGH Z M
10 teLiccH
ACTVE
lcc

STANDBY



IMS1624M/LM
RECOMMENDED AC OPERATING CONDITIONS (-55°C < Ta < 125°C) (Vce = 5.0V +10%)
WRITE CYCLE 1: W CONTROLLED®"

IMS IMS IMS
SYMBOL PARAMETER 1624-45 |1624-55 | 1624-70
UNITS | NOTES
No [Standard |Alternate MIN [MaX|MIN [MAX[MIN [max
12| tavav | twc Write Cycle Time 40 50 60 ns
13| tWLWH | twp Write Pulse Width 30 40 50 ns
14 | tELWH | tcw Chip Enable to End of Write 30 40 50 ns
15| tDVWH | tpw Data Setup to End of Write 20 25 30 ns
16 [ twHDX | tDH Data Hold after End of Write 0 0 0 ns
17 | tAVWH | tAW Address Setup to End of Write 30 40 50 ns
18 | tAVWL | tAs Address Setup to Start of Write 0 0 0 ns
191 tWHAX | tWR  |address Hold after End of Write 0 0 0 ns
20 | twLaz | twz Write Enable to Output Disable 0 |15]0 ]20]0 |25 ns f)
21 | tWHQX | tow O/P Active after end of Write 0 0 0 ns ij
WRITE CYCLE 2: E CONTROLLED®"
IMS IMS IMS
SYMBOL 1624-45 | 1624-55 | 1624-70
PARAMETER UNITS NOTES
No [Standard |Alternate MIN [MAX|MIN [MAX [MIN [MAX
22| tAVAV | twC Write Cycle Time 40 50 60 ns
23 | tWLEH | twp Write Pulse Width 30 40 50 ns
24 | tELEH | tcw Chip Enable to End of Write 30 40 50 ns
25| {DVEH | tpw Data Setup to End of Write 20 25 30 ns
26| tEHDX | tDH Data Hold after End of Write 0 0 0 ns
27 | tAVEH | taw Address Setup to End of Write 30 40 50 ns
28| tEHAX | tWR  [Address Hold after End of Write 0 ns
29| {AVEL | tAS Address Setup to Start of Write 0 ns
30 | twLQz | twz Write Enable to Output Disable 15 [0 |20 25 ns f
WRITE CYCLE 3: Fast Write, Outputs Disabled®"
IMS IMS IMS
SYMBOL 1624-45 | 1624-55 [1624-70
PARAMETER UNITS NOTES
No |Standard |Alternate MIN |MAX |MIN [MAX |MIN |MAX
31| tAVAV | tweC Write Cycle Time 25 30 35 ns
32| tWLWH | twp Write Pulse Width 20 25 30 ns
33 | tDVWH | tpw Data Setup to End of Write 20 25 30 ns
34 | twHDX | tpH Data Hold after End of Write 0 0 0 ns
35| tAVWH | taw Address Setup to End of Write 20 25 30 ns
36 | tWHAX | twR Address Hold after End of Write 5 5 5 ns
37| tavwL | tas Address Setup to Start of Write 0 0 0 ns
Ndﬂ:M@ww%QWmemMHwammmmwwwaLmdmmﬁmm&Sﬁ.
Note g: E Gind W must transition between Vin to ViL or ViL to Vi in a monotonic fashion.
Note h: E or W must be 2 Vix during address transitions.
Note i: If W is low when E goes low, the outputs remain in the high impedance state.
Note j:  Parameter guaranteed but not tested.
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WRITE CYCLE 1 IMS1624M/IMS1624M

e 12 tavav -
ADDRESS W
14 teLwH
ZIN /111111111]
17 tavwH —| 19 twHAX
l:—— 18 tavwL —»f — 13 twLwH —j
w
15 tovwH [« ———> 16 twHDX
/0 (DATA IN) < DATA VALID J|<
20 MLQZ‘«—» F—> 21 twHax
I/0 (DATA OUT)! DATA UNDEFINED HIGH IMPEDANCE
WRITE CYCLE 2
22 tavav
ADDRESS l >\ I
29
tAVEL — 24 teLed
E
27 tAVEH 28 tEHAX
< 23
V_V t\ \ tWLEH /i
25 tover 26 teHDX
/0 (DATA IN) ’ DATA VALID |
30 twiaz
HIGH IMPEDANCE
IO (DATA OUT)[ DATA UNDEFINED )
WRITE CYCLE 3
31 tavav >
ADDRESS >
35 tavwH [
le—o > 36 twHAX
_ 37 tavwe [ 32 twwH ———™
W \ /
\ /
to?/vsw-q > 34 twHDX
1’0 (DATA IN) DATA VALID %




IMS1624/IMS1624LM
DEVICE OPERATION

The IMS1624M has three controlinputs, Chip Enable
(/E), Output Enable (/G) and Write Enable (/W), 14 ad-
dress inputs (AO -A13), and four Data I/0 pins.

The /E input controls device selection as well as active
and standby modes. With /E low, the device is selected
andthe 14 address inputs are decoded to selectone 4-bit
word out of 16,384. Read and Write operations on the
memory cells are controlled by the /W and/G inputs. With
/E high, the device is deselected, the outputs are disabled
and the power consumption is reduced to less than one-
fourth of the active mode power with T glfevels and even
lower with CMOS levels.

READCYCLE
Aread cycle is defined as /W > inwith /E and /G
< ViLmax. Read access time is measged from the latter
of either /E or /G going low or from vaild address.

The READ CYCLE 1 waveform shoWs a read access
thatis initiated by a change in the address inputs while /E
and /G are low. The outputs remain active throughout
READ CYCLE 1 and are valid at the specified address
access time. The address inputs may change at access
time and long as /E and /G remain low, the cycle time is
equal to the address access time.

The READ CYCLE 2 waveform shows a read access
that is initiated bythe latter of /E or /G going low. Aslong
as addressis stable when/E goes low, valid data is at the
outputs at thelatter of specified Chip Enable Access or
Output Enable Access times. If addressis not valid when
/E goes low, the timing is as specifiedin READ CYCLE 1.
Chip Enable access time is not affected by the duration of
the deselectinterval.

WRITECYCLE

Thewrite cycle ofthe IMS1624Misinitiated by the latter
of /E or /W to transition from a high to a low. In the case
of /W falling last, the output buffers are turned on teLax
after the falling edge of /E if /G is already low (justasina
read cycle). The output buffers are then turned off within
twiaz of the falling edge of /W. During this interval it is
possible to have bus contention between devices with
common /O configurations. Therefore input data should
not be active until twLaz. To aviod bus contention, the /G
input can be held high throughout the write operation.

WRITE CYCLE 1 waveform shows awrite cycle termi-
nated 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 (if /G is low). The data from the
memory willbe the same as the inputdata unless the input
data or address changes.

WRITE CYCLE 2waveform shows awrite cycle termi-
nated 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.

WRITE CYCLE 3 waveform shows a write cycle
controlled by /W, with /G high and /E low throughout the
cycle. As the outputs will not become active during this
operation, maximum data bandwidth is provided by allow-
ing very shortwrite cycles and eliminating any bus conten-
tionconsiderations.



POWERDISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layoutand placement of decou-
pling capacitors to maintain the operating margins of the
IMS1624M. The impedance in the decoupling path from
the power pin through the decoupling capacitor to the
ground pin should be kept to a minimum.

Currenttransients associated with the operation of any
high speed device have very high frequency components,
so line inductance isthe 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 de-
vicesinthe array. A larger capacitor to eliminate low fre-
quency ripple should be placed near the edge connection
where the power traces meet the backplane power. The
larger capacitors provide bulk energy storage to prevent
voltage drop due to the main supply being located off the
memory boardandatthe end of a longinductive path. The
groundgrid of the memoryarray should extendto the TTL
driver periphery circuit area to provide a solid ground ref-
erence for the TTL drivers and prevent loss of operating
margin of the drivers due to differential ground noise.

IMS1624M/IMS1624LM

TERMINATION

Trace lines onamemory boardinthe array lookto TTL
driver signalslike lowimpedance, unterminated transmis-
sion 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 termina-
tion. The series termination technique has the advantage
of drawing no DC currentand usinga 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
resultinadifferent signalimpedance, a resistor of prede-
termined value may not properly match the signal path
impedance. The proper value of resistance should there-
fore be selected empirically.

DATA RETENTION (L version only) (-55°C < Ta < 125°C)

SYMBOL PARAMETER MIN|TYP*| MAX| UNITS NOTES

VDR Data Retention Voltage 2.0 volts | VIN£0.2Vor 2 (Vgc-0.2V) E 2 (Vog-0.2V)
IccDR1 Data Retention Current 15 | 1200 pA | Voo=3.0 volts

IccbR2 | Data Retention Current 10 | 800 | pA |Voe=2.0volts

tEHVCCL | Deselect Time (tcpp) 0 ns |k

tVCCHEL Recovery Time (tg) tre ns |k (trc= Read Cycle Time)

*Typical data retention parameters at 25°C.
Note j; Parameter guaranteed but not tested.

Note k: Supply recovery rate should not exceed 100mV per uS from \pR to Vg min.

LOW V ¢cc DATA RETENTION

- DATA RETENTION MODE
Vee 45V N Vpr22V JTasv
tcor > - tR
V > -
E /2;// E 2 (VWpRr-0.2V) / N i SS
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IMS1624M/1624LM
FIGURE 1. OUTPUT LOAD

5.0V

480Q

1/O (Dour)

30pF
(INCLUDING
SCOPE AND
FIXTURE)

255Q I

TRUTH TABLE
E w G /o MODE
H X X HI-Z Standby (Isb)
L H H HI-Z Output Disable
L H L Dout Read
L L X Din Write

Standard Military Drawing version available, see SMD Reference Guide

ORDERING INFORMATION

PART NUMBER
DEVICE SPEED | PACKAGE

STANDARD | LOW POWER

45ns CERAMIC DIP | IMS1624S-45M | IMS1624LS45M

IMS 1624M 45ns CERAMIC LCC | IMS1624N-45M | IMS1624LN45M
IMS1624LM 55ns CERAMIC DIP | IMS1624S-55M | IMS1624LS55M
55ns CERAMIC LCC | IMS1624N-55M | IMS1624LN55M

70ns CERAMIC DIP | IMS1624S-70M | IMS1624LS70M

70ns CERAMIC LCC | IMS1624N-70M | IMS1624LN70M




FEATURES

+ INMOS' Very High Speed CMOS

+ Military Temperature Range (-55°C to 125°C)
+ Advanced Process - 1.6 Micron Design Rules
- 8K x 8 Bit Organization
« 45,55 and 70 ns Address Access Times

+ 45,55 and 70 ns Chip Enable Access Times

« Fully TTL Compatible

« Common Data Inputs and Outputs

« Single +5V = 10% Operation

« Fast Write Cycle when Outputs Disabled

« Standard Military Drawing version available

+ 28 pin DIP, 32 pin LCC (JEDEC Standard)

« Battery Backup Operation - 2V data retention
(L version only)

IMS1630M

IMS1630LM
CMOS

High Performance
8K x 8 Static RAM
MIL-STD-883C

DESCRIPTION

The IMS1630M is a high speed CMOS 8K x 8 Static
RAM processed in full compliance to MIL-STD-883C.

The IMS1630M features fully static operation
requiring no external clocks or timing strobes, and equal
address access and cycle times. The IMS1630M
provides two Chip Enable functions (/E1, E2) to place
the circuitin a reduced power standby mode.

The IMS1630LM is a low power version offering
battery backup data retention operating from a 2 volt
supply.

The IMS1630M and IMS1630LM are VLS| Static
RAMs intended for military applications that demand
high performance and superior reliability.

PIN CONFIGURATION
':CE; ;g%ﬁ A7 Ay NCNC g W E,
12 <
wo: o zpY  CSHUTHOO
As O 4 25 [ Ag A::]: ' 28]
As O 5 24 [ Ag A7 27
Ay Os 23 0 Ay A 26[]
As 5 7 200G A s zs[é
Az 8 21 [ Ay Ao 24
Ay Og 20 O E, Ao I 2]
A O 1o 19 A 10, e[z 22
oy O 14 18 [ 1o, w0, [T 159817 1809 2
0,012 17 P e 0000000
V03 13 16 [0 1Os Y0z 103 Vs NC 10, 105 1Oy
Vss O 14 15 3 10,
DIP LCC
PIN NAMES

[A-A;, ADDRESSINPUTS | Voo POWER(+5V) |

w WRITE ENABLE Vgs GROUND
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£,
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LOGIC SYMBOL BLOCK DIAGRAM
:‘ —h; ~— Vee
Ko . — Vss
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A 10— A 3 row MEMORY ARRAY
B Ai : Ay —P—SELECT 256 ROWS
j Ag O3 [ A - 256 COLUMNS
ML Ay o
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ap  Oe 10, 3—{ COLUVN SELECT q
INPUT
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. |/05 CTL
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IMS1630M/IMS1630LM
ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to 7.0V
Voltageon 1/O....c.ccooviiviiinenns -1.0 to (Vcc+0.5)V
Temperature Under Bias................ -55° C to 125°C

Storage Temperature
Power Dissipation........
DC Output Current

(One output at a time, 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 extended periods may affect reliability.

PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 5.0 55 \
Vss Supply Voltage 0 0 \
Vin Input Logic "1" Voltage 20 Vee+0.5 \ All inputs
Vi Input Logic "0" Voltage -1.0* 0.8 \ All inputs
Ta Ambient Operating Temperature -55 +125 °C 400 linear fmin air flow
*ViLmin = -3.0 volts for pulse width <20ns, note b.
DC ELECTRICAL CHARACTERISTICS (-55°C < Ta< 125°C) (Voc = 5.0V + 10%)?
SYMBOL PARAMETER MIN | MAX| UNITS NOTES
lcct Average Vce Power 85 | mA tAVAV = tAVAV (min)
Supply Current
Vce Power Supply Current E> Vi . All otherin
. puts at
Icc2 (Standby,Stable TTL Input Levels) 30 | MA Iyl c Vi or > Vi
Vcc Power Supply Current E > (Vec- 0.2) . All other inputs at
IcC3 | (Standby, Stable CMOS Input Levels) 17 1 mA 1Ving 0.2 or > (Vec-0.2V)
1cos | Voo Power Supply Current 20 | mA | E2 (Vcc-0.2). All other inputs cycling
(Standby, Cycling CMOS Input Levels) atVin< 0.2 or 2 (Vec-0.2V)
Vce = max
lILK Input Leakage Current (Any Input) 5 | pA VIN = Vss to Ve
Vece = max
loLk Off State Output Leakage Current +10| pA ViN = Vss to Vee
VOH Output Logic "1" Voltage 2.4 v lout = -4mA
VoL Output Logic "0" Voltage 04 | V lout = 8mA

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

CAPACITANCE? (Ta=25°C, f=1.0MHz)"®

AC TEST CONDITIONS
Input Pulse Levels ........cccoecevvieieeennnn. Vss to 3V
Input Rise and Fall Times ..........ccocoeveeeevenenns 5ns

Input and Output Timing Reference Levels.. 1.5V
Output Load ......ccovvevvereiieees See Figure 1

SYMBOL| PARAMETER |MAX | UNITS|CONDITIONS
CiN Input Capacitance 5 pF | AV=0to 3V
Coutr | Output Capacitance; 7 pF | AV=0to 3V

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




IMS1630M/IMS1630LM
RECOMMENDED AC OPERATING CONDITIONS (-55°C < Tp <125°C)(Vcc = 5.0V + 10%)
READ CYCLE®

NO.|—searMBOL___ PARAMETER e e e aeaAT0+{ UNITS NOTES
1| tE1av tACS | Chip Enable Access Time 45 55 70 ns
2 | teoHQv | tACS | Chip Enable Access Time 45 55 70 ns
3 | tavav tRc | Read Cycle Time 45 55 70 ns c
4 | tavav tAA | Address Access Time 45 55 70 ns
5 | laLav tOE | Output Enable to Data Valid 15 20 25 ns
6 | taxax IOH | Output Hold After Address Change | 5 5 5 ns
7 | tE1LQx %z | Chip Enable to Output Active 5 5 5 ns
8 | te1HQz | HZz | Chip Disable to Output Inactive 0| 20| 0|25/ 0|25| ns £,
9 | teoHaX | Wz | Chip Enable to Output Active 5 5 5 ns
10 | te2LQz t4z | Chip Disable to Output Inactive 0/ 20| 0|25| 0 |25 ns f
11 | taLax {7 | Output Enable to Output Active 5 5 5 ns
12 | tgHaz tHz | Output Disable to Output Inactive 0/ 20| O0|25| 0 |25 ns fj
13 | te1LICCH | tPU | Chip Enable to Power Up 0 0 0 ns j
14 | te1HIcCcL | tPD | Chip Enable to Power Down 25 30 3| ns j
15 | tE2HICCH | PU | Chip Enable to Power Up 0 0 0 ns j
16 | teaLiccL | tPD | Chip Disable to Power Down 25 30 35| ns j
tr Input Rise and Fall Times 50 50 50 ns e j
Note c: For READ CYCLE 1 & 2, W is high for entire cycle.
Note d: Device is continuously selected, E1 low, G low and E2 high.
Note e: Measured between V|_max and V| min.
Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E1, E2, G and W must transition between V) to V) or V. to V)4 in a monotonic fashion.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1%¢ .
——— vav - .

ADDRESS D |

fe——— 4 tavav
e—— 6 taxox —*
VO (DataOut) | }M OUTPUT VALID |

READ CYCLE 2°

— 3 tavav
ADDRESS [ ) * |

e —'} I
SRS S T\ W

— = S lav —W 1 ooz

: s . N

/O (Data Out) OUTPUT VALID )

13 feuceH

ACTIVE

lcC sranvey




IMS1630M/IMSTb3ULM
RECOMMENDED AC OPERATING CONDITIONS (-55°C < Ta< 125°C) (Vcc =5.0V +£10%)
WRITE CYCLE 1: W CONTROLLED®"

IMS IMS IMS UNITS
SYMBOL 1630M- | 1630M- |1630M- NOTES
PARAMETER 45 55 70
No | Stan'd Alt. MIN [MAX [MIN |MAX|MIN |MAX
18 [tAVAV [tWC | Write Cycle Time 45 55 70 ns
191tWLWH | t wp | Write Pulse Width 35 45 50 ns
20|te1LWH| t cw [ Chip Enable 1to End of Write 35 45 50 ns
21 [teopwH tcw | Chip Enable 2 to End of Write 35 45 50 ns
22|tDVWH | tpw | Data Setup to End of Write 20 25 25 ns
23[twHDX | tpH | Data Hold after End of Write 0 0 0 ns
24 [tAVWH |t AW | Address Setup to End of Write 35 45 50 ns
25 [tAVWL [tAS | Address Setup to Start of Write 0 0 0 ns
26 1tWHAX |tWR | Address Hold after End of Write 0 0 0 ns
27 [tWLQZ | tWZ | Write Enable to Output Disable 0f 20| oj20]0[25] ns f.j
28 |[tWHQX | tow | Output Active After End of Write 5 5 5 ns ij
WRITE CYCLE 2: E1 OR E2 CONTROLLED9"
IMS IMS IMS
SYMBOL 1630M- 1630M- 1630M-
PARAMETER 45 55 70 UNITS | NOTES
No | Stan'd Alt. MIN [MAX |MIN [MAX|MIN | MAX
29 [ tAVAV [ t WG | Write Cycle Time 45 55 70 ns
30(tWLE1H| twp | Write Pulse Width 35 45 50 ns
31|te1LE1H tcw | Chip Enable 1 to End of Write 35 45 50 ns
32 [teoHe2l] tow | Chip Enable 2 to End of Write 35 45 50 ns
33 [tDVE1H | t DW | Data Setup to End of Write 20 25 25 ns
341tE1HDX | tDH | Data Hold after End of Write 0 0 0 ns
35 [tAVE1H | t AW | Address Setup to End of Write 35 45 50 ns
36 [tE1HAX | t wR | Address Hold after End of Write 0 0 0 ns
S7|tAVE1L | t AS | Address Setup to Start of Write 0 0 0 ns
38 (twLQZ | tWZ | Write Enable to Output Disable ol 20| of 20| ol 25 ns f,j
WRITE CYCLE 3: FAST WRITE, OUTPUTS DISABLED (DEVICE CONTINUOUSLY SELECTED, G HIGH)g'h
IMS IMS IMS
SYMBOL 1630M- 1630M- | 1630M-
PARAMETER 45 55 70 UNITS | NOTES
No | Stan'd Alt. MIN |[MAX |MIN [MAX|MIN [ MAX
39 [tAVAV | tWC | Write Cycle Time 25 30 35 ns
401twWLWH | twp | Write Pulse Width 20 25 30 ns
41|tpywH | tcw | Data Set-up to End of Write 20 25 30 ns
42 1twHDx | tcw | Data Hold After End of Write 0 0 0 ns
43 [tAVWH | t pw | Address Set-up to End of Write 20 25 30 ns
44[twHAX | tpH | Addres Hold After End of Write of 0 0 ns
45 1tAvWL | tAS | Address Set-up to Start of Write 0 0 0 ns

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

Note g: E1, E2, G and W must transition between Vix to Vi or ViL to Vix in a monotonic fashion.

Note h: E1, or W must be > Vi or E2 must be < Vi during address transitions.

Note i: If W is low when the later of E1 goes low or E2 goes high, the outputs remain in the high impedance state.
Note j; Parameter guaranteed but not tested.
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IMST1o3UM/IMST630LM
WRITE CYCLE 1

ADDRESS | # * ]
r_—— 20 tenown —_—d
E1 MWW\- 7¢77777277777|

| fe————— 21 e —_— I

E—-— 25 v, ———t>| 24t - 19 Yy —— =i %6
W o -
w TAMNE 1

bﬁm —t 23 tymipx
VO (DATAIN) | DATA VALID |

27 wiaz L—— l.__.1 28 twox

I HIGH IMPEDANCE

/O (DATAOUT)

WRITE CYCLE 2

r‘——————_ 29 tavav ————
aooress [ Y ]

r——— 31 E1LEH
E1 X 4‘
37 taverL

)
E2 __*-—— 32 gy, | —

— 35 tavetn _i 36 te1HAX

w N\(((((((K((((((*?_ 17177777

33 —
velH — 34 te1HDX
I/0 (DATA IN) I J DATA VALID * |
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IO (DATAOUT) |

WRITE CYCLE 3

l————— 39 tayav —_—
4

S

ADDRESS | )

43 taywn e — 44 s
AX
R e P 0 .

ZZALARIRRAAMAMRNY: {77777

44—

ovwy — 42 taHpx
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INISTOSUIVI/INIDTOSULNI
DEVICE OPERATION

The IMS1630M has four control inputs, Chip Enable1
(E1), Chip Enable 2 (E2), Write Enable (W) and Output
Enable (G). There are also13 address inputs (A0 -A12)
and eight Data I/O lines (1/0 1to I/O 8). The Enable inputs
control device selection as well as active and standby
modes. The W input controls the mode of operation (Read
or Write). The G input controls only the state of the eight
output drivers.

With both E1 low and E2 high, the device is selected
and the 13 address inputs are decoded to select one 8-bit
word out of 8K words. Read and Write operations on the
memory cells are controlled by the Winput. Witheither E1
high or E2 low, the device is deselected, the outputs dis-
abled and the power consumption is reduced to less than
one-fourth of the active mode power. G serves only to
control the operation of the output drivers. When Giis high,
the output drivers are in a high impedance state, indepen-
dant of the E1, E2 and W inputs.

READ CYCLE

Aread cycle is defined as W > Viimin with E1 < ViL max,
E2 > VIH min and G < VIL max. Read access time is
measured from the later of either E1 going low, E2 going
high, valid address, or G going low.

The READ CYCLE 1 waveform shows a read access
that is initiated by a change in the address inputs while E1
is low and E2 is high (with G 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 the output remains valid for a
minimum of tAXQX. As long as E1 remains low and E2 is
high, the cycle time is equal to the address access time.

The READ CYCLE 2 waveform shows a read access
that is initiated by the later of E1 going low, E2 going high
or G going low. As long as address is stable when the
later of E1 goes low or E2 goes high, valid data is at the
output at the later of tE1LQV, tE2HQV or tGLQV. If
address is not valid when the later of E1 goes low or E2
goes high, the timing is as specified in READ CYCLE 1.
Chip Enable access time is not affected by the duration of
the deselect interval.

The G signal controls the output buffer. G is required to
be low (along with E1 low and E2 high) in order for 1/01 -
1/0 8 to be active.

WRITE CYCLE

The write cycle of the IMS1630M is initiated by the later of
E1 or W to transition from a high to a low or E2 transitioning
from low to high. The G control will remove bus contention
if held high throughout the duration of the write cycle. If G is
low during a W controlled write cycle (Write Cycle 1), the
output bufferwillbe turned on by the later oftE1LQX after the
falling edge of E1 ortE2HQX after the rising edge of E2. The
output buffer is then turned off within tWLQZ of the falling
edge of

W. During this interval, it is possible to have bus conten-
tion between devices with common input/output connec-
tions. Therefore the recommended mode of operationisto
keep G high during the write cycle. During a write cycle,
dataonthe inputs is written into the selected cells and the
outputs are floating.

For any write cycle, tAVWL, tAVE1L, or tAVE2H must
be met, depending on whether E1, E2 or W is the last to
transition. After either W or E1 goes high or E2 goes low
to terminate the write cycle, addresses may change. If
address set-up and hold times are not met, contents of
other cells may be altered in unpredictable ways. The
fidelity of the W control signal is very important. Excessive
ringing on high to low transitions may cause signals torise
above VIL max, violating the minimum W pulse width
specification - tWLWH.

WRITE CYCLE 1 waveform shows a write cycle termi-
nated by W going high. Data set-up and hold times are
referenced to the rising edge of W. When W goes high
while E1 islowand E2is high, the outputs remain in a high
impedance state (unless G is low). If G is low when W
goes high at the end of a write cycle the data read fromthe
memory will be the same as the data just written into the
memory. Thus, no data bus contention will occur.

WRITE CYCLE 2 waveform shows a write cycle termi-
nated by the later E1 going highor E2 going low. Data set-
up and hold times are referenced to the later of the rising
edge of E1 or the falling edge of E2. With either E1 high
or E2 low the outputs remain in the high impedance state.

When using WRITE CYCLE 1 proper management of
the G control signal will avoid bus contention. If G is low
when W goes high (with E1 low and E2 high) the output
buffers will be active tWHQX after the rising edge of W.
Data out will be the same as the data just written, unless
the address changes. If input data from the previous cycle
is still valid after the address changes, contention may
result. Contention may also result if the device is selected
(E1low, E2 high, G low) before W goes low and input data
is valid early in the cycle. The recommended mode of
operation is to keep G high except when reading data from
the device, thus avoiding bus contention.

TTL VS. CMOS INPUTLEVELS

The INMOS 1630M is fully compatible with TTL input
levels. The input circuitry of the IMS1630M is designed for
maximum speed and also for conversion of TTL level
signals to the CMOS levels required for internal operation.
The IMS1630M consumes less power when CMOS levels
are used instead of TTL levels. The lower CMOS lcc
specifications (lcc3 and Icc4) may be achieved by using
CMOS levels. The power consumption will be lower at
typical TTL levels than at the worst case levels.



POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper power trace layout and placement of decou-
pling capacitors to maintain the operating margins of the
IMS1630M. 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.

Current transients associated with the operation of any
high speed device have very highfrequency components,
so 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 uF and be placed between each row of devices in the
array. A larger tantalum capacitor of a sufficient value to
eliminate low frequency ripple, should be placed nearthe
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
memoryboard and atthe end of a long inductive path. The
ground grid of the memory array should extendtothe TTL
driver periphery circuit area. This will provide a solid
ground reference for the drivers and prevent loss of
operating margin due to differential ground noise.

DATA RETENTION (L version only) (-55°C < TA < 125°C)

IMS1630M/IMS1630LM

TERMINATION

Trace lines on a memory board inthe array look to TTL
driver signals like low impedance, unterminated transmis-
sion 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 termina-
tion. 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 prede-
termined value may not properly match the signal path
impedance. The proper value of resistance should there-
fore be selected empirically. A resistor of predetermined
value may not properly terminate the transmission line.

Proper power distribution techniques, including ade-
quate use of decoupling capacitors, and proper termina-
tion of TTL drive outputs are some of the most important
yetbasic guidelines that need to be followed when design-
ing and building a memory board. The guidelines are
intended to maintain the operating margins of all devices
on the memory board by providing a quiet environment
free of noise spikes, undershoot, and excessive ringing. It
is wise to verify signal fidelity by observation utilising a
wideband oscilloscope and probe.

SYMBOL PARAMETER MIN [TYP* | MAX|UNITS NOTES
VbR Data Retention Voltage 2.0 volts | Vyy 0.2V or > (Vcc -0.2V) E 2(Vee -0.2V)
IcCDR1 Data Retention Current 15 [1200] HA | Vcc=3.0volts

lcCDR2 Data Retention Current 10 (800} HA | Vgg=2.0volts

tEHVCCL Deselect Time (tCDR) 0 ns ik

tvccHEL | Recovery Time (R) trc ns | jk (tgc= Read Cycle Time)
* Typical data retention parameters at 25 °C

Note j: Parameter guaranteed but not tested

Note k: Supply recovery rate should not exceed 100mV per10us from Vprto Vg min

Data Retention Mode >
\
ce 45V VDR > 2V S 45V
‘conld——-b 4——>| R
N E /




IMS1630M/1630LM
FIGURE 1. OUTPUT LOAD

5.0V
480Q
110
30pF
2550 (INCLUDING
SCOPE AND
I FIXTURE)
TRUTH TABLE
E? E2 w G e} MODE
H X X X HI-Z Standby (Isb)
X L X X HI-Z Standby (Isb)
L H H H HI-Z Outputdisable
L H H L Dout Read
L H L X Din Write

Standard Military Drawing version available, see SMD Reference Guide

ORDERING INFORMATION

PART NUMBER
DEVICE SPEED | PACKAGE

STANDARD | LOW POWER
45ns CERAMIC DIP | IMS1630S-45M | IMS1630LS45M
IMS 1630M 45ns CERAMIC LCC | IMS1630N-45M | IMS1630LN45M
IMS1630LM 55ns CERAMIC DIP | IMS1630S-55M | IMS1630LS55M
55ns CERAMIC LCC | IMS1630N-55M | IMS1630LN55M
70ns CERAMIC DIP | IMS1630S-70M | IMS1630LS70M
70ns CERAMIC LCC | IMS1630N-70M | IMS1630LN70M
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IMS 1605M: 64K x 1

IMS 1625M: 16K x 4

IMS 1629M: 16K x 4 with Output Enable
IMS 1626/7M: 16K x 4 with Separate 1/Os
IMS 1635M: 8K x 8

IMS 1695M: 8K x 9

Advance Information

FEATURES

64K Bit Devi

10pA typical

ces

at25°C

Packages include: DIP and LCC

INMOS' Very High Speed Double Metal CMOS
Advanced Process-1.2 Micron Design Rules

20, 25, and 35ns Address Access Times

20, 25 and 35 ns Chip Enable Access Times
Fully TTL Compatible

Single +5V + 10% Operation
Battery Backup Operation - 2V Data Retention,

IMS16X5M series
High Performance

Memory Products
MIL-STD-833C

The INMOS IMS16X5M series are high speed ad-
vanced 64K double layer metal CMOS Static RAMs.

The range features fully static operation requiring no
external clocks or timing strobes, with equal access and
cycle times. A chip enable function (E) that can be used to
place the device into a low-power standby mode is avail-
ableonallorganisations. The 8K x 8 organisations provide
an additional Chip Enable for reduced low-power standby
mode. Output Enable (G) is an enhancement on organisa-
tions requiring fast access todataand enhanced bus con-
tention control. The 16x5M series are intended for military
applications that demand high performance and superior
reliability.

64K x 1 16K x 4 (Separate Inputs and Outputs)
¥cc
AO H l—Vce ss
Ve
512 COLUMNS
MEMORY ARRAY
128 ROWS
512 COLUMNS
A6 ) COLUMN 110
— -
l THRR A ||
D Q o; F43:3:3:3 |
A7————>A13 =
E1 o 04
b High impedance outputs|
PIN NAMES -] - i i
_ A7 » AO-A12 ADDRESS INPUTS E2 e ] /dunng write mode
E W WRITE ENABLE] W meﬂ only
) DATA INOUT S - !
. /01 - /102 DATA IN/OUT | G T ‘_ d—/
W ) E ET, E2 CHIP ENABLE| | _ 1826 only | |
& o eR st ! Outputs track inputs
Vss GROUND. L= - - I during write mode
16K x 4 (Without and with Output Enable) 8Kx8/8Kx9
A0t [ +—Vec A0 z] Vee
—{ 512 *—Vss b3
¢}
== MEI;A%RF:/OngV gl | M Rows Y
S = 512 COLUMNS
o E 512 COLUMNS E
== 9 AB -
A6 —T—] ] e
— 7 I /01 — COLUMN 110 I
> |
/0 —— 3 COLUMN 110 z o i
Lr—195| |_COLUMN SELECT Il oS b \
g IlII Fg g '
110 4 _g N J |
A7——>A13 f% I/Og IIIIII < !
/09 - ¥ : |
L |
Versions : 'ﬂ - -
E2_ ] "~~~ """t To
£ T=d)
With Output Enable
Version W L
g —1/
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IMS1800M CMOS
High Performance

256K x 1 Static RAM
MIL-STD-883C

Advance Information

FEATURES DESCRIPTION

» INMOS' Very High Speed CMOS The INMOS IMS1800M is a high performance 256Kx1
» Advanced Process - 1.2 Micron Design Rules CMOS Static RAM. The IMS1800M provides maximum
« 256K x 1 Bit Organization density and speed enhancements with the additional
» 30, 35 and 45 ns Address Access Times benefits of lower power and superior reliability.

+ 30, 35 and 45 ns Chip Enable Access Times The IMS1800M features fully static operation requiring
 Fully TTL Compatible no external clocks or timing strobes, with equal access
» Separate Data Input and Outputs and cycle times. Additionally, the IMS1800M provides a
» Three-state Output Chip Enable function (E) that can be used to place the
+ 24 Pin 300-mil DIP and 28 Pin LCC device into a low power standby mode.

+ Single +5V = 10% Operation The IMS1800M is a high speed VLSI RAM intended for
» Power Down Function military applications which require high performance and

superior reliability.

ouT

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
A6 A7 A6 Vcc AS
A6 E| zAng ZJUUUUUZ’ _:‘:
A7 AS NC 4 2 28 26— —
Mi=H B P P B e —Je Al 3] ||
A g 21 ] A3 a0 [6 2 A3 =am
A10 s 20 [ :‘2 =1 20 A2 ::; 23— le— Vce
o E 3 o % A7 A4 gs fé;; - A —L3—] — Vss
Al A1s [ 1 —
o E : " % A13 n FHio 2o ate e o,y M —{3—] row MEMORY ARRAY
a g 15 £ A2 o /En 19— A13 ] A‘So ouT s SELECT] 256 ROWS
w =i IMaH he 1 4y e ne A —I 1024 COLUMNS
vss [ 12 13[1E 9] [] ﬁ 0w —J e e —3—1
Wvss E D A12 —] A3 A7 —x—]
DIP and SOJ CHIP —ae ‘
CARRIER e Ae—3 ]
—1 A17 L
7 [ [
bON) E W D(DIN ) Qp,
COLUMN SELECT
A,-A,, ADDRESS INPUTS | Q DATA OUT I - A0 A9 A10 A11 A12 A13 A14 A15 A16 A17
W WRITE ENABLE | Vcc POWER (+5V)
E CHIP ENABLE | Vss GROUND W
D DATA INPUT | .







IMS1820M CMOS
High Performance

64K x 4 Static RAM
MIL-STD-883C

Advance Information

FEATURES DESCRIPTION

» INMOS' Very High Speed CMOS The INMOS IMS1820M is a high performance 64Kx4
» Advanced Process - 1.2 Micron Design Rules CMOS Static RAM. The IMS1820M allows speed en-
» 64K x 4 Bit Organization hancements to existing 64K x 4 applications with the
» 30, 35 and 45 ns Address Access Times additional benefit of reduced power consumption .

» 30, 35 and 45 ns Chip Enable Access Times The IMS1820M features fully static operation requiring
 Fully TTL Compatible no external clocks or timing strobes, with equal access
» Common Data Input and Qutputs and cycle times. Additionally, the IMS1820M provides a
» Three-state Output Chip Enable function (/E) that can be used to place the
» 24 Pin 300-mil DIP and 28 Pin LCC device into a low power standby mode.

» Single +5V + 10% Operation The IMS1820M is a high speed VLSI RAM intended
» Power Down Function for military applications which require high performance

and superior reliability.

PIN CONFIGURATION BLOCK DIAGRAM
A8 A7 A6 Vec NC
U=
As 4 2 Ll 28 260 as —dao
n [s ! A4 a
At0 [6 A — A2 t— Vce
An 37 A2 —{A3 — % le— vss
A2 [T 2] A1 — a4
A3 e 2] A0 ] :z — o, MEZ'S.;F:;:)w:AV
A4 110 2o, P 1024 COLUMNS
A5 a1 19—vo — As — o
E212 44 45 ls“‘:vo: — o
'3|_| rl ﬂ nnn — A0 L
NCVss NCW 10, : i:‘z 4
DIP and SOJ CHIP I s
CARRIER At4
At5

A8 A9 A10 A11 A12 A13 A14 A15 ’_&
PIN NAMES F

‘ Ay- A, ADDRESS INPUTS | Vcc POWER (+5V)

w WRITE ENABLE | Vss  GROUND E
'JO-I/O DATA INFOUT w

E CHIP ENABLE







FEATURES

« Full Military DRAM Temperature Operating
Range (-55°C to +110°C)
* MIL-STD-883C Processing
* 100, 120 and 150nsec RAS Access Times
» Cycle Times of 160, 190 and 230ns
» Low Power:
28mW Standby
358mW Active (350ns Cycle Time)
468mW Active (160ns Cycle Time)
* On-Chip Refreshusing CAS-before-RAS
* 4ms/ 256 Cycle Refresh, Pin 1
_left as N/C for 256K expansion
* RAS-Only Refresh Capability
« Dout Hold under CAS control
+ JEDEC Standard 16-pin Configuration
* Read, Write Read-Modify-Write Capability both on
Single Bit and in Nibble Mode Operation

IMS2600M

High Performance

64Kx1 Dynamic RAM

MIL-STD-883C

DESCRIPTION

The INMOS IMS2600M 64Kx1 Dynamic RAM s proc-
essed in full compliance to MIL-STD-883C. This RAMis
fabricated with INMOS' proprietary NMOS technology and
utilizes innovative circuit techniques to achieve high per-
formance, low power and wide operating margins.

Multiplexed addresses allows the IMS2600M to be
packaged in the conventional 16 pin DIP. Additionally, the
IMS2600M features new functional enhancements that
make it more versatile than previous dynamic RAMs.
CAS-before-RAS Refreshis an "on-chip" refresh mecha-
nism that is upward compatible to 256K generations
because pin 1 isleftas ano connect. "Nibble Mode" also
provides high speed serial access of 4 bits of data, thus
providing the system equivalent of 4-way interleaving on
chip.

The IMS2600M is fully TTL compatible on all linputs
and the output, and operates from a single +5V £10%
power supply.

The IMS2600Mis a high speed VLS| RAMintended for
military applications which demand high density as well as
superior performance and reliability.

PIN CONFIGURATION

LOGIC SYMBOL

D, N/C V,, CAS
Nned1 e[ v —A,
Dn[J 2 15 [ CAS —A,
WE]3 14 1 D,,, A, D, |-
RASC]4 13074, a,
ACs 1204, a,
A,Cds 11 [0a, da, Dol
a7  10fha, a
V.8 9a, i ; a
A Ve A, A, i
DIP CHIP TY T
CARRIER WE RAS CAS
PIN NAMES

ADDRESS INPUTS

COLUMN ADDRESS STROBE
ROW ADDRESS STROBE
DATA IN

DATA OUT

WRITE ENABLE

+5 VOLT SUPPLY INPUT
GROUND

BLOCK DIAGRAM

AAS € Ve
ph CLK g e— v,
w
D
E MEMORY ARRAY
N H 64K bits
A, D
A, sim) E
A, R
A,
Al 256:1
:. 64:1
, 6 BITS COLUMN _DECODER
D, |0, |D |D, [D, D, |D;
2BITS
1/0 GATING




IMS2600M

DEVICE OPERATION

The IMS2600M contains 65536 (216) bits of informa-
tion as 256 (28) rows by 256 (28) columns. The sixteen
addresses for unigue bit selection are time-division multi-
plexed over eight address lines under control of the Row
Address Strobe (RAS) and Column Address Strobe
(CAS) clocks. The normal sequence of RAS and CAS
requires that CAS is high as RAS goes low. This causes
the eight address inputs to be latched and decoded for
selection of one of the 256 rows. The row addresses
must be held for the specified period [tgay (Min)] and then
they may be switched to the appropriate column address.
After the column addresses are stable for the specified
column address setup time, CAS may be brought low.
This causes the eight address inputs to be latched and
used to select a single column in the specified row. The
cycle is terminated by bringing RAS high. A new cycle
may be initiated after RAS has been high for the specified
precharge interval [tge (Min)]. RAS and CAS must be
properly overlapped and once brought low they must
remain low for their specified pulse widths.

READ CYCLE -

__A read cycle is performed by sequencing RAS and
CAS asdescribed above while holding the WE input high
during the period when RAS and CAS are both low.
The read access time will be determined by the actual
timing relationship between RAS and CAS. If CAS goes
low within the specified RAS-t0-CAS delay [taep (Max)],
then the access time will be determined by RAS and be
equal to taac (max). If CAS occurs later than tgep (Max)
then the access time is measured from CAS and will be
equal to tgac (Max).

WRITE CYCLE

The IMS2600M will perform three types of write cycles:
Early-Write, Late-Write or Read-Modify-Write. The differ-
ence between these cycles is that on an Early-Write
Dour Will remain open and on a Late-Write or Read-
Modify-Write Doyt Will reflect the contents of the addressed
cell before it was written.

The type of write cycle that is performed is determined
by the relationship between CAS and WE. For Early-
Write cycles WE occurs before CAS goes low, and Dy
setup is referenced to the falling edge of CAS. For Late-
Write or Read-Modify-Write cycles WE occurs after CAS,
and Dy setup is referenced to the falling edge of WE.

The choice of write cycle timing is usually very system
dependent and the different modes are made available
to accommodate these differences. In general, the Early-
Write timing is most appropriate for systems that have a
bidirectional data bus. Because Doyt remains inactive
during Early-Write cycles, the D,y and Dgyr pins may be
tied together without bus contention.

DEVICE SELECTION AND OUTPUT CONTROL

Selection of a memory device for a read or write opera-
tion requires that both RAS and CAS be sequenced.
A device is not selected if RAS is sequenced while CAS
remains high or if CAS is sequenced while RAS remains
high. The device must receive a properly overlapped RAS/
CAS sequence to be selected.

Once a device is selected the state of Doyt becomes

entirely controlled by CAS. If CAS remains low when
RAS goes high, Doyt Will remainin the state it was in when
RAS went high. The output will remain unchanged even
if a RAS sequence occurs while CAS is held low.

REFRESH

The IMS2600M remembers data by storing charge on
a capacitor. Because the charge will leak away over a
period of time it is necessary to access the data in the
cell (capacitor) periodically in order to fully restore the
stored charge while it is still at a sufficiently high level to
be properly detected. For the IMS2600M any RAS se-
quence will fully refresh an entire row of 256 bits. To
ensure that all cells remain sufficiently refreshed, all 256
rows must be refreshed every 4 ms.

The addressing of the rows for refresh may be sourced
either externally or internally. Ifthe row refresh addresses
are to be provided from an external source, CAS must
be high when RAS goes low. If CAS is high when RAS
goes low, any type of cycle (Read, Write, Read-Modify-
Write or RAS only) will cause the addressed row to be
refreshed.

If CAS is low when RAS falls, the IMS2600M will use
an internal 8-bit counter as the source of the row_ad-
dresses and will ignore the address inputs. This CAS-
before-RAS refresh mode is a_refresh-only mode and
no data access is allowed. Also, CAS-before-RAS refresh
does not cause device selection and the state of Doyr
will remain unchanged.

NIBBLE MODE

The IMS2600M is designed to allow high-speed serial
read, write or read-modify-write access of 2, 3 or 4 bits
of data. The bits of data that may be accessed during
Nibble Mode are determined by the eight row addresses
and the most significant 6 bits of the column address.
The low-order 2 bits of the column address (A;, Ag)
are used to select one of the 4 nibble bits for initial access.
After the first bit is accessed_the remaining nibble bits
may be accessed by bringing CAS high then low (toggle)
while RAS remains low. Toggling CAS causes A; and Ag
to be incremented internally while all other address bits
are held constant and makes the next nibble bit available
for read, write and/or read-modify-write access (See
Table 1 for example). If more than 4 bits are accessed
during Nibble Mode, the address sequence will begin to
repeat. If any bit is written during an access, the new
value will be read on any subsequent accesses.

In Nibble Mode, read, write and read-modify-write
operations may be performed in any desired combina-
tion. (e.g., first bit read, second bit write, third bit read-
modify-write, etc.)

Table 1
NIBBLE MODE ADDRESSING SEQUENCE EXAMPLE
NIBBLE ROW COLUMN
SEQUENCE BIT ADDRESSES ADDRESSES
Az, As
RAS/CAS 1 10101010 10101010 generated
externally
toggle CAS 2 10101010 10101011
toggle CAS 3 10101010 10101000 ggnerated
toggle CAS 4 10101010 10101001 internally
toggle CAS 1 10101010 10101010 sequence
repeats
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IMS2600M
ABSOLUTE MAXIMUM RATINGS*

Voltage on Vcc relative to Vss........... -1.0to +7.0V *Stresses greater than those listed under "Absolute Maximum Ratings”

: ° ° may cause permanent damage to the device. This is a stress rating
Storage Temperature (Ceramic)....-65° C to +150°C only and functional operation of the device at these or any other conditions

Power Dissipation...........ccccoevveinienieieeene s 1W above those indicated in the operational sections of this specification is
Short Circuit Output Current..............ccc......... 50mA not implied. Exposure to absolute maximum rating conditions for extended
(One Second Duration) periods may affect reliability.

DC OPERATING CONDITIONS 2 P

SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 5.0 55 \"
Vss Supply Voltage 0 \%
ViH Logic "1" Voltage 24 Vee+1 \
Vi Logic “0" Voltage -2.0 0.8 \
Ta Ambient Operating Temperature -565¢ 110 °C Still Air

DC Electrical Characteristics (-55°C<Ta < 110°C, Vec = 5.0V + 10%)°

SYM PARAMETER MIN | MAX | UNIT NOTES
lec, Average Vcc IMS2600M-10 85 mA tRC = 160ns, tRAS = 100ns
Power Supply IMS2600M-10 65 tRC = 350ns, tRAS = 100ns
(Dynamic IMS2600M-12 85 tRC = 190ns, tRAS = 120ns
Operating) IMS2600M-12 65 tRC = 350ns, tRAS = 120ns
Current IMS2600M-15 75 tRC = 230ns, tRAS = 150ns
IMS2600M-15 65 tRC = 350ns, tRAS = 150ns
lecy Supply Current (Active) 20 mA RAS & CAS<VIL (max)
lecy Standby Current 5.0 mA RAS & CAS<VIH (max)
LK Input Leakage Current (any input) +10 HA OV <VIN <5.5V (others =0 V)
loLK Output Leakage Current +10 | pA Dout = Hi-Z, 0V < DouT < 5.5V
VOH Output High Voltage 2.4 \ IOH =-5.0mA
VoL Output Low Voltage 04 |V oL =+5.0mA

Note a: All voltage values in this data sheet are with respect to Vss.

b: After power-up, a pause of 500 ps followed by eight initialization memory cycles is required to
achieve proper device operation. Any interval greater than 4 ms with RAS inactivity requnres eight
reinitialization cycles to achieve proper device operation.

c: lec is dependent on output loading and cycle rates. Specified values are obtained with output open.

AC TEST CONDITIONS CAPACITANCE
Input Pulse Levels..........ccceeeeeeveeeneceieeernen, 0 to 3V SYM. PARAMETER MAX|UNITS| COND.
Input Rise and Fall Times........5ns between 0.8 and 2.4V Cn | I/P Cap RAS, CAS, WE|6 | pF d
Input and Output Timing Ref. Levels............0.8 and 2.4V
Output Load.............. Equivalent to 2 TTL Loads and 50pF Cin_| I/P Cap. Addresses 5 pF d
Cout | O/P Capacitance 7 pF do

Note d: Capacitance measured with BOONTON METER.
o: CAS = ViH to disable Dout
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IMS2600M

AC OPERATING CONDITIONS (-55°C < Ta < +110°C) (Vec = 5.0V £10%)

NO.| SYM. PARAMETER les: Goomi I::Is: soomi lﬁ: Goomi UNITS | NOTES
1| tRc Random Read Cycle Time 160 190 230 ns
2 | trRaC Access Time from RAS 100 120 150 [ ns h
3 | tcac Access Time from CAS 60 75 90 ns i
4 | tRAs RAS Pulse Width 100 | 10K | 120 | 10K | 150 | 10K | ns
5 | tRsH RAS Hold Time 60 75 90 ns
6 | tcas CAS Pulse Width 60 75 90 ns
7 | tcsH CAS Hold Time 100 120 150 ns
8 | tReo | RASto CAS Delay Time 15 40 17 45 20 60 ns | e,j
9 | tcRs CAS to RAS Set-up Time 0 0 0 ns
10 | trRP RAS Precharge Time 50 60 70 ns
11 | tasr Row Address Set-up Time 0 0 0 ns
12 | tRAH Row Address Hold Time 10 12 15 ns
13 | tasc Column Address Set-up Time 0 0 0 ns
14 | tcaH Column Address Hold Time (Ref. CAS) 25 35 45 ns
15 | tar Column Address Hold Time (Ref. RAS) 55 75 95 ns
16 | tRcs Read Command Set-up Time 0 0 0 ns
17 | tRcH Read Command Hold Time (Ref. CAS) 0 0 0 ns
18 | tRRH Read Command Hold Time (Ref. RAS) 0 0 0 ns
19 | torr QOutput Buffer Turn-off Delay 0 25 0 25 0 30 ns f
20 | twcs Write Command Set-up Time 0 0 0 ns m
21 | tweH Write Command Hold Time (Ref. CAS) 25 30 35 ns
22 | twcr | Write Command Hold Time (Ref. RAS) 65 70 85 ns
23 | twp Write Pulse Width 20 25 30 ns
24 | tos Data-in Set-up Time 0 0 0 ns |
25 | toH Data-in Hold Time (Ref. CAS) 25 30 35 ns |
26 | toHR Data-in Hold Time (Ref. RAS) 55 70 85 ns
27 | tRw Read-Write Cycle Time 180 215 260 ns
27 | trmw | Read-Modify-Write Cycle Time 190 225 270 ns
28 | tRrw | Read-Write Cycle RAS Pulse Width 120 145 180 ns
28 | tRrw | Read-Modify-Write Cycle RAS P. W. 130 155 190 ns
29 | tcrw | Read-Write Cycle CAS Pulse Width 90 105 130 ns
29 | tcrRw | Read-Modify-Write Cycle CAS P. W. 100 115 140 ns
30 | tRow | RAS to Write Delay 100 110 140 ns m
31 | tcwo | CAS to Write Delay 60 70 90 ns m
32 | tRwL | Write Command to RAS Lead Time 25 30 35 ns




IMS2600M

AC OPERATING CONDITIONS (—55°C < T,< 110°C, Ve = 5.0V = 10%)

ol sym. PARAMETER IMS2600M-10 | IMS2600M-12 | IMS2600M-15 NS InoTES
MIN | MAX | MIN | MAX | MIN | MAX
33 | towL Write Command to CAS Lead Time 25 30 35 ns
34 | tne Nibble Mode Read Cycle Time 55 65 75 ns
35 | tncac | Nibble Mode Acces Time from CAS 25 30 35 ns
36 | tncas | Nibble Mode CAS Pulse Width 25 30 35 ns
37 | tNer Nibble Mode CAS Precharge Time 20 25 30 ns
38 | tnmsH | Nibble Mode RAS Hold Time 25 30 35 ns
39 | tnamw | Nibble Mode RMW Cycle Time 80 95 110 ns
40 | tnerw | Nibble Mode RMW CAS Pulse Width 45 60 70 ns
41 | tnewp | Nibble Mode CAS to Write Delay 20 25 30 ns
42 | trcs Refresh Set-up for CAS (Ref. RAS) 0 0 0 ns
43 | trcH Refresh Hold Time (Ref. RAS) 15 17 20 ns
tREF Refresh Period 4 4 4 ms
tr Input Rise and Fall Times 3 50 3 50 3 50 ns n
NOTES:
e: tpop (max) is a derived parameter; tgcp (Max) = trac (Max) m: twcs, tcwp. and tgwp are restrictive operating parameters

— tcac (max)i tgcp (min) is a restrictive parameter due to

CAS-before-RAS refresh.

torr (max) is defined as the time at which the output achieves

the open circuit condition.

Assumes that tgep < trop (max).If tgep is greater than the

maximum recommended value shown in this table, tgac

will increase by the amount that tgop exceeds trgp (Max).

- Assumes that trcp = trep (Max).

. Operation within the tggp (max) limit ensures that trac (Max)
can be met. tgep (Max) is specified as a reference point only;
if trcp is greater than the specified tgcp (max) limit, then
access time is determined exclusively by tcac.

. Either tgrp or troy must be satisfied for a Read cycle.

. These parameters are referenced to CAS leading edge in
Early-Write cycles, and to WE leading edge in Read-Write
or Read-Modify-Write cycles.

el

p—

3

in Read-Write and Read-Modify-Write cycles only. If tycs =
twcs (min) the cycle is an Early-Write cycle and the data
output will remain open circuit throughout the entire cycle. If
tcwp = tcwp (min) and tgwp = trwp (min) the cycle is a
Read-Write and the data output will contain data read from
the selected cell. If neither of the above conditions is met the
condition of the data out is indeterminate at access time and
remains so until CAS returns to V.

The transition time specification applies for all input signals.
In addition to meeting the transition rate specification, all input
signals must transit between Vi and V;_(or between V;_and
ViH) in @ monotonic manner. Transition time measured
between V| (max) and Viy (min).
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READ CYCLE

ADDRESS 1y I
Pins 5-7, M AD%%VEVSS
9-13 ViL

COLUMN 3
ADDRESS

taan
1
tash (12) (R*? |
tm | | tap
tras
tan | (4) (10)
___ - 1
A |
ViL=- A
| | t |
(7)
tens | | csH |
o || [+ tco® tasn (5)
tasc tean
(13)"”" * (14)
tcas (6)
CAS VM / |/‘
Pin 15 X J
trrn
thes (18) 3
t
(16) Py
v /L
Pin3
L_ teacd) — 5]
tore
taac (2) > e
VOH=-
Dout of 4 VALID ?_
Pin 14 voL— ¥
ADDRESS VIH ROW COLUMN
Pins 5-7, vy ADDRESS ADDRESS
-1
913 than
t 12)
Ash tac (1)
(1) | | o tap
- s (4) e
R_A‘S‘ VIH - B (15)
Pind4 viL— —
1 -
tcs I 1 tesu (7) i
©) |a— ‘:ecln tasw (5)
tasc, tean
’i (13)’{ “_”l(w toxs
CAS ViH © /
Pin 15 v
1
(WC$ 'WCH
[ (20) @n
v (WD
EAWIRARARRNAN || /11111171
Pin3 vy X —
1
twer
tos (22)
(24) ton
> D
Dy VI
h VALID
Pin 2 viL
|l [
| (26)
Doyt VOH-— HIGH-Z
Pin 14 voL=
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READ-WRITE/READ-MODIFY-WRITE CYCLE

|
ey D e XK JOOQKXKXXNNAOONN

9-13 T |
RAH
T (12)
ASA | g taw. tamw (27) -
(1 T | t
taaw (28) —————————] (1"5)
tar |
R_AS VIH — e (15)
Pin4d v \ \_
t
(CQR)S t— tacp (8) \
tasc CAH
‘II_ "_“3) i tcaw
- —_— |
CAS ViH4 \ ' (29) / 4 -
Pin 15 ViL- - | }
tawo | |l tew (33)
‘4— |<—— tewp (31) el e tAwL (32) ————»{

T s pal
ens wil LI 11T A

(24) tom
> - (25) —

Dy ViH |
Pin 2 ViLd VALID

torr
— tcac (3)— 09

< taac (2) - —

D VOH=-
ouT VALID

Pin 14 voL—




IMS2600M
NIBBLE MODE READ CYCLE

I
ADDRESS VM ROW COLUMN VVVVVVVVVVVVVVVVVVVV'
)
Pins 57, viL ADDRESS ADDRESS ’A’A’A’A‘A‘A‘A‘A’A’A‘A’A‘A’A‘A‘A‘A’A’A‘A
9-13 Py
tash (12) tap
() 10
tan
m VIH= (15) I
Pin4 viL—
. t: tesn (7) ! .
NCP
ons teco (8) i P e -~ .
- —] 13 [ (14) 3 158,
S [ teas 3> F‘ tncas
CAS VH ) (36)
Pin 15 L
| trr
(18)
t
, et i
WE VIH
Pin3 .
teac tore
3) (19)
DS Fcade— e
VOH fooc 2) { » E_
Doyt ~ VALID VALID ).—.( VALI[;)—( VALID
Pin 14 voL—

NIBBLE MODE WRITE CYCLE

ADDRESS
Pins 5-7,
9-13

Din
Pin 2

Doyt
Pin 14

VIH
ROW
ADDRESS

sty OO0 ]

tran
"112)-’

tar
(15)

trp
(10)|

lt—— tcsw (7)

e tacp (8) ——————=|

tasc|
(13))

=

tnee
tcan

- (14) 3

e

twes
(20)

\

— tnc (34)

tncas
(36)

VOH-—

i

tos
(24)

ton
(25)

e mVALIDM

VALID

HIGH-.

4

vOoL—
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NIBBLE MODE READ-MODIFY-WRITE CYCLE
vVVYVVVVVVVYWVVWWYVVV
AROOOROXXXXXX_|

. VIH
ROW COLUMN
ADDRESS D ADDRESS WL ADDRESS
trp
(10)

Pins 5-7, VIt
9-13

- tRan
tasr 12)
(1)

tar

RAS VIH- B! (15) i

Pin4 , _
ters treo ’
(8)
(9) thsc
™13)
CAS VIH- \
Pin 15 viL—,
¢ tawL
RWD (32)
[
(30) tacs tew!
(16)
WE VH
Pin3 wviL
PYGE
Pin?2 v VALID VALID VALID VALID
feac tncac torr
(3) (35) (19)
t — | — |- -
RAC
e—

Doy jr VOH— &) 7

Pi O%JZ VALID VALID VALID VALID
n14 voL— 3
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RAS-ONLY REFRESH [CAS > V4 (min]]

ROW
ADDRESS

ADDRESS VM1
Pins 5-7, v
9-13

< trar (12) ——gmd

tasR | tgc (1)

(1)

RAS VH—
Pin4d  _

tras (4) ——————

f—————  tgp(10) ———d

CAS-BEFORE-RAS REFRESH

ADDRESS vin-
Pins 5-7,
9-13 VI
lg— trc (1)
[—— tpas (4) ———————————p l—— tgp (10) —
RAS ViH-— Z_
Pind yiL—

tres
(42)

< tech
(43)

‘CA—S ViHA
Pin 15 \ r

APPLICATION

To ensure proper operation of the IMS2600M in a sys-
tem environment it is recommended that the following
guidelines on board layout and power distribution be
followed.

POWER DISTRIBUTION

The recommended power distribution scheme com-
bines proper trace layout and placement of decoupling
capacitors. The impedance in the decoupling path from
the power pin (8) through the decoupling capacitor, to
the ground pin (16) should be kept to a minimum. The
impedance of this path is determined by the series im-
pedance of the power line and the decoupling capacitor.

To reduce the power lineimpedance, itis recommended
that the power trace and ground trace be gridded or
provided by separate power planes. To prevent loss of
signal margins due to differential ground noise, the
ground grid of the memory array should be extended to
the TTL drivers in the peripheral circuitry. A high-frequency
decoupling capacitor with a value of 0.1uF should be
placed between the rows of memory devices in the array.
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 back-
plane power distribution system. These-large 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.
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TERMINATION

Trace lines on a memory board inthe array look to TTL
driver signals like low impedance, unterminated trans-
mission lines. In order to reduce or eliminate the reflections
of the TTL signals propogating down the lines, especially
low-going TTL signals, line termination is recommended.
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 com-
ponents. 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 to the memory array. Some
experimentation will have to be done to find the proper
value to use for the series termination to minimize reflec-
tions, but generally a series resistor in the 10Q to 30Q
range will be required.

Proper power distribution technigues, including ade-
quate use of decoupling capacitors, along with proper
termination of TTL driver outputs, are among the most
important, yet basic guidelines to be followed. These
guidelines are intended to maintain the operating mar-
gins of all devices on the memory board by providing
a quiet environment relatively free of noise spikes and
signal reflections.



ORDERING INFORMATION

DEVICE SPEED PACKAGE PART NUMBER
100ns CERAMIC DIP IMS2600S-100M
100ns CERAMIC LCC | IMS2600N-100M
100ns CERAMIC DIP IMS2600K-100M

IMS 2600M 120ns CERAMIC DIP IMS2600S-120M
120ns CERAMIC LCC | IMS2600N-120M
120ns CERAMIC DIP IMS2600K-100M
150ns CERAMIC DIP IMS2600S-150M
150ns CERAMIC LCC | IMS2600N-150M
150ns CERAMIC DIP IMS2600K-100M

IMS2600M
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A Military Qualification

A1 Military qualification
A1 Military product program

The INMOS Military Product Program has been developed to meet the increasingly demanding requirements
for Class B memory product in accordance with paragraph 1.2.1 of MIL-STD-883 ‘Provisions for the use of
MIL-STD-883 in conjunction with compliant non-JAN devices'.

All INMOS MIL-STD-883 Class B product is screened to the specifications of Method 5004 with electrical
testing executed over the military temperature range -55°C to +125°C.

Each inspection lot is subjected to the requirements of method 5004 Group A Electrical sampling and Group
B Mechanical and Environmental sample testing. Additionally, all new product and changes to product as
defined in MIL-M-38510 paragraph 3.4.2 [major changes] is qualified per method 5005 Group C [Die related]
and Group D [Package related tests]. Periodic Conformance Testing is carried out per the requirements of
MIL-STD-883 paragraph 1.2.1 for all relevent die families and package types.

INMOS MIL-STD-883 product in hermetically sealed packages includes an organic die overcoat [RTV] for
enhanced alpha-particle protection. INMOS uses the Alternate Die Inspection procedure in Method 5004
paragraph 3.3.1 which allows for a low magpnification visual inspection but requires an additional Temperature
Cycle screen in assembly, followed by a voltage stress and low level leakage electrical screen in final test.

Full details of INMOS' military processing are included in INMOS Specification 49-9047, ‘General Military
Processing Specification’, which may be obtained upon request from INMOS.

Suitability for use in specific applications should be determined by using the guidelines of MIL-STD-454.

By specifying an INMOS military product, the user is assured of a product which has been subjected to the
full Screening and Quality Conformance requirements of paragraph 1.2.1 of MIL-STD-883 in addition to the
full range of in-house process, test and quality control functions designed to enhance the quality and reliability
of all INMOS products.

A.1.2 Standard military drawing program

The INMOS Standard Military Drawing (SMD) program was introduced in 1986 to supply military and govern-
mental products. The SMD Program was implemented by the US Government and its associated subcon-
tractors to provide the industry with a single SMD for each military IC requirement. These SMDs are intended
to replace the multiplicity of Source Control Drawings (SCDs) generated by each contractor. Components
specified according to the SMD Program are standard military MIL-STD-883 compliant devices.

INMOS, and other IC manufacturers, initiate the development of SMDs in conjunction with military contractors
who have significant demand for the particular device. Together they initiate an SMD proposal which the
Defense Electronics Supply Center (DESC) screens and approves. Accepted SMDs are then circulated by
DESC to industry vendors and consumers to obtain multiple sources and registered users.

INMOS fully supports the Standard Military Drawing Program and the DESC efforts to expand its usage.

Appendix B, which details cross reference information, lists each approved INMOS product by its SMD number
and the corresponding INMOS part number.
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B Cross Reference

AM99C88-100
AM99C88-150

IMS1630L-100
IMS1630L-120

B.3

B.1 Product Cross Reference
AMD INMOS Cypress INMOS Cypress INMOS
AM2147-35 IMS1203-35 CY2147-35 IMS1203-35 CY7C187-25 IMS1600-25
AM2147-45 IMS1203-45 CY2147-45 IMS1203-45 CY7C187-35 IMS1600-35
AM2147-45M IMS1203-45M CY2147-55 IMS1203-45 CY7C187-45 IMS1600-45
AM2147-55M IMS1203-45M CY2147-45M IMS1203-45M || CY7C187-35L IMS1600-35M
CY2147-55M IMS1203-45M || CY7C187-35LM  IMS1601L-35M
CY7C187-45L IMS1600-45M
AM2148/9-35 IMS1223-35 CY7C187-45LM IMS1601L-45M
AM2148/9-45 IMS1223-45 CY2148/9-25 IMS1223-25
AM2148/9-55 IMS1223-45 CY2148/9-35 IMS1223-35
AM2148/9-70 IMS1223-45 CY2148/9-45 IMS1223-45 CY7C164-25 IMS1620-25
AM2148/9-45M  IMS1223-45M CY2148/9-55 IMS1223-45 CY7C164-35 IMS1620-35
AM2148/9-55M  IMS1223-45M CY2148/9-45M IMS1223-45M || CY7C164-45 IMS1620-45
AM2148/9-70M  IMS1223-45M CY2148/9-55M IMS1223-45M || CY7C164-35M IMS1620-35M
CY7C164-45M IMS1620-45M
AM2168/9-35 IMS1423-35 CY7C147-25 IMS1203-25
AM2168/9-40 IMS1423-35 CY7C147-35 IMS1203-35 CY7C166-25 IMS1624-25
AM2168/9-45 IMS1423-45 CY7C147-45 IMS1203-45 CY7C166-35 IMS1624-35
AM2168/9-50 IMS1423-45 CY7C147-35M  IMS1203-35M || CY7C166-45 IMS1624-45
AM2168/9-55 IMS1423-55 CY7C147-45M IMS1203-45M || CY7C166-35M IMS1624-35M
AM2168/9-70 IMS1423-55 CY7C166-45M IMS1624-45M
AM2168/9-45M  IMS1423-45M
AM2168/9-55M  IMS1423-55M CY7C167-25 IMS1403-25
AM2168/9-70M  IMS1423-55M CY7C167-35 IMS1403-35 CY7C185-35 IMS1630L-35
CY7C167-45 IMS1403-45 CY7C185-45 IMS1630L-45
CY7C167-35M  IMS1403-35M || CY7C185-55 IMS1630L-55
AM2167-35 IMS1403-35 CY7C167-45M  IMS1403-45M
AM2167-45 IMS1403-45
AM2167-55 IMS1403-55 CY7C197-25 IMS1800-25
AM2167-70 IMS1403-55 CY7C168-25 IMS1423-25 CY7C197-35 IMS1800-35
AM2167-45M IMS1403-45M CY7C168-35 IMS1423-35 CY7C197-45 IMS1800-45
AM2167-55M IMS1403-55M CY7C168-45 IMS1423-45
CY7C168-35M  IMS1423-35M
CY7C168-45M IMS1423-45M || CY7C194-25 IMS1820-25
AM99C68-35 IMS1423-35 CY7C194-35 IMS1820-35
AM99C68-45 IMS1423-45 CY7C194-45 IMS1820-45
AM99C68-55 IMS1423-55
AM99C88-70 IMS1630L-70




B Cross Reference

EDI INMOS Fujitsu INMOS GE/RCA INMOS
84H16CP-25 [IMS1620-25 MB81C67-25  IMS1403-25 CDM5167-55  IMS1403-55
84H16CP-30 IMS1620-30 MB81C67-35  IMS1403-35
84H16CP-35 IMS1620-35 MB81C67-45  IMS1403-45
84H16CP-45 IMS1620-45 MB81C67-55  IMS1403-55 CDM6264-120 IMS1630L-120
84H16CP-55 IMS1620-55
MB81C68-25  IMS1423-25
8808HC-45 IMS1630L-45 MB81C68-30  IMS1423-25
8808HC-55 IMS1630L-55 MB81C68-45  IMS1423-45
8808HC-70 IMS1630L-70 MB81C68-55  IMS1423-55
8808CL-100 IMS1630L-100
8808CL-120 IMS1630L-120
MB81C71-25  IMS1600-25
MB81C71-35  IMS1600-35
EDIB4H64C  IMS1820-45 MB81C71-45  IMS1600-45
MB81C71-55  IMS1600-55
MB81C74-25  IMS1620-25
MB81C74-35  IMS1620-35
MB81C74-45  IMS1620-45
MB81C74-55  IMS1620-55
MB81C75-25  IMS1624-25
MB81C75-35 IMS1624-35
MB81C75-45  IMS1624-45
MB81C75-55  IMS1624-55
MB81C78-35  IMS1630L-35
MB81C78-45  IMS1630L-45
MB8464A-70  IMS1630L-70
MB8464A-80  IMS1630L-70

MB8464A-100
MB8464A-120

IMS1630L-100
IMS1630L-120

MB81C81-45

IMS1800-45

MB81C84-45

IMS1820-45

B.4




B Cross Reference

B.5

Goldstar INMOS Harris INMOS Hitachi INMOS

GM76C64-45 IMS1600-45 HM65262-55 IMS1403-55 HM6147-35 IMS1203-35

GM76C64-55 IMS1600-55 HM6147-45 IMS1203-45
HM6147-55 IMS1203-45

HS65162-90 IMS1630L-70

GM76C164-25 IMS1620-25

GM76C164-35 IMS1620-35 HM6148-35 IMS1223-35

GM76C164-45 [IMS1620-45 HM6148-45 IMS1223-45
HM6148-55 IMS1223-45

GM76C88-60 IMS1630L-55

GM76C88-80 IMS1630L-70 HM6167-35 IMS1403-35
HM6167-45 IMS1403-45
HM6167H-45 IMS1403-45
HM6167H-55 IMS1403-55
HM6268-25 IMS1423-25
HM6268-35 IMS1423-35
HM6268-45 IMS1423-45
HM6268-55 IMS1423-55
HM6287-25 IMS1600-25
HM6287-35 IMS1600-35
HM6287-45 IMS1600-45
HM6287-55 IMS1600-55
HM6287L-25 IMS1601L-25
HM6287L-35 IMS1601L-35
HM6287L-45 IMS1601L-45
HM6287L-55 IMS1601L-55
HM6288-25 IMS1620-25
HM6288-30 IMS1620-30
HM6288-35 IMS1620-35
HM6264-100 IMS1630L-100
HM6264-120 IMS1630L-120

HM6207P/LP-35
HM6207P/LP-45

IMS1820-35
IMS1820-45

HM6208HP/LP-25
HM6208HP/LP-35
HM6208P/LP-35
HM6208P/LP-45

IMS1820-25
IMS1820-35
IMS1820-35
IMS1820-45




B Cross Reference

Hyundai INMOS IDT INMOS IDT(Cont'd) INMOS
HY61C67-25 [IMS1403-25 IDT6167-25 IMS1403-25 IDT7198-25 IMS1624-25
HY61C67-35 IMS1403-35 IDT6167-35 IMS1403-35 IDT7198-30 IMS1624-30
HY61C67-45 [IMS1403-45 IDT6167-45 IMS1403-45 IDT7198-35 IMS1624-35
HY61C67-55 IMS1403-55 IDT6167-55 IMS1403-55 IDT7198-45 IMS1624-45
IDT6167-35B  IMS1403-35M || IDT7198-70 IMS1624-55
IDT6167-45B  IMS1403-45M || IDT7198-25B IMS1624-25M
HY61C68-35 [IMS1423-35 IDT6167-55B  IMS1403-55M || IDT7198-30B IMS1624-30M
HY61C68-45 [IMS1423-45 IDT6167-70B  IMS1403-55M || IDT7198-35B IMS1624-35M
HY61C68-55 [IMS1423-55 IDT7198-45B IMS1624-45M
IDT7198-70B IMS1624-55M
IDT6168-25 IMS1423-25
HY62C87-35 IMS1600-35 IDT6168-35 IMS1423-35
HY62C87-45 [IMS1600-45 IDT6168-45 IMS1423-45 IDT71C64-35 IMS1630L-35
HY62C87-55 [IMS1600-55 IDT6168-55 IMS1423-55 IDT71C64-45 IMS1630L-45
IDT6168-25B  IMS1423-25M || IDT71C64-55 IMS1630L-55
IDT6168-35B  IMS1423-35M || IDT71C64-70 IMS1630L-70
HY62C88-35 [IMS1620-35 IDT6168-45B  IMS1423-45M || IDT71C64-85 IMS1630L-70
HY62C88-45 [IMS1620-45 IDT6168-55B IMS1423-55M || IDT71C64-100 IMS1630L-100
HY62C88-55 IMS1620-55 IDT71C64-120 IMS1630L-120
IDT71C64-45B IMS1630L-45M
IDT7187-25 IMS1600-25 IDT71C64-55B IMS1630L-55M
HY62C64-45 IMS1630L-45 || IDT7187-30 IMS1600-25 IDT71C64-70B IMS1630L-70M
HY62C64-55 IMS1630L-55 || IDT7187-35 IMS1600-35
HY62C62-70 IMS1630L-70 || IDT7187-45 IMS1600-45
IDT7187-55 IMS1600-55 IDT71257S/L-25 IMS1800-25
IDT7187-25B  IMS1600-25M || IDT71257S5/L-35 IMS1800-35
IDT7187-30B IMS1600-25M || IDT71257S/L-45 IMS1800-45
IDT7187-35B  IMS1600-35M
IDT7187-45B  IMS1600-45M
IDT7187-55B IMS1600-55M || IDT71258S/L-25 IMS1820-25
IDT71258S/L-35 IMS1820-35
IDT71258S/L-45 IMS1820-45
IDT7188-25 IMS1620-25
IDT7188-30 IMS1620-30
IDT7188-35 IMS1620-35
IDT7188-45 IMS1620-45
. IDT7188-70 IMS1620-55
IDT7188-25B  IMS1620-25M
IDT7188-30B  IMS1620-30M
IDT7188-35B  IMS1620-35M
IDT7188-45B  IMS1620-45M
IDT7188-70B  IMS1620-55M

B.6




B Cross Reterence

B.7

Lattice INMOS Matra-Harris INMOS Micron INMOS
SR16K4-35 IMS1423-35 HM65747-25 IMS1203-25 MT5C1601-25 [IMS1403-25
SR16K4-45 IMS1423-45 HM65747-35 IMS1203-35 MT5C1601-35 [IMS1403-35
SR16K4-55 IMS1423-55 HM65747-45 IMS1203-45
SR16K4-45M IMS1423-45M
SR16K4-55M IMS1423-55M MT5C1604-25 IMS1423-25
HM65748-25 IMS1223-25 MT5C1604-25 [IMS1423-25
HM65748-35 IMS1223-35
SR64K1-35 IMS1600-35 HM65748-45 IMS1223-45
SR64K1-45 IMS1600-45 MT5C6401-25 IMS1600-25
SR64K1-55 IMS1600-55 MT5C6401-35 [IMS1600-35
SR64K1-45M  IMS1600-45M HM65767-25 IMS1403-25 MT5C6401-45 [IMS1600-45
SR64K1-55M  IMS1600-55M HM65767-35 IMS1403-35
HM65767-45 IMS1403-45
HM65767-55 IMS1403-55 MT5C6404-25 [IMS1620-25
SR64K4-25 IMS1620-25 MT5C6404-35 IMS1620-35
SR64K4-30 IMS1620-30 MT5C6404-45 IMS1620-45
SR64K4-35 IMS1620-35 HM65768-25 IMS1423-25
SR64K4-45 IMS1620-45 HM65768-35 IMS1423-35
SR64K4-55 IMS1620-55 HM65768-45 IMS1423-45 MT5C6405-25 IMS1624-25
SR64K4-45M  IMS1620-45M HM65768-55 IMS1423-55 MT5C6405-35 [IMS1624-35
SR64K4-55M  IMS1620-55M MT5C6405-45 [IMS1624-45
HM65787-25 IMS1600-25
SR64E4-25 IMS1624-25 HM65787-35 IMS1600-35 MT5C2561-25 IMS1800-25
SR64E4-30 IMS1624-30 HM65787-45 IMS1600-45 MT5C2561-35 [IMS1800-35
SR64E4-35 IMS1624-35 MT5C2561-45 IMS1800-45
SR64E4-45 IMS1624-45
SR64E4-55 IMS1624-55 HM65788-25 IMS1620-25
SR64E4-45M  IMS1624-45M HM65788-35 IMS1620-35 MT5C2564-25 [IMS1820-25
SR64E4-55M  IMS1624-55M HM65788-45 IMS1620-45 MT5C2564-35 [IMS1820-35
MT5C2561-45 [IMS1820-45
SR64K8-35 IMS1630L-35 HM65641-55 IMS1630L-55
SR64K8-40 IMS1630L-35 HM65641-70 IMS1630L-70
SR64K8-45 IMS1630L-45 HM65641-90 IMS1630L-70
SR64K8-55 IMS1630L-55 HM2064-2/-8/-15 IMS1630L-70M
SR64K8-45M  IMS1630L-45M
SR64K8-55M  IMS1630L-55M
SR256K1-35 IMS1800-35
SR256K1-45 IMS1800-45
SR256K4-35 IMS1820-35
SR256K4-45 IMS1820-45




B Cross Reference

Mitsubishi INMOS Mosel INMOS Motorola INMOS
M5M21C67-35 IMS1403-35 MSG3167-35 IMS1403-35 || MCM6147-55  IMS1203-55
M5M21C67-45 IMS1403-45 MS6167-45 IMS1403-45 || MCM6147-70 IMS1203-70
M5M21C67-55 IMS1403-55 MS6167-55 IMS1403-55
MS6167-70 IMS1403-70
MCM2167-45 IMS1403-45
M5M21C68-35 IMS1423-35 MCM2167-55  IMS1403-55
M5M21C68-45 IMS1423-45 MS6168-35 IMS1423-35 || MCM2167-70 IMS1403-70
M5M21C68-55 IMS1423-55 MS6168-45 IMS1423-45
MS6168-55 IMS1423-55
MS6168-70 IMS1423-70 || MCM6168-25 IMS1423-25
M5M5187-25 IMS1600-25 MCM6168-35 IMS1423-35
M5M5187-35 IMS1600-35 MCM6168-45  IMS1423-45
M5M5187-45 IMS1600-45 MS6287-45 [IMS1600-45 || MCM6168-55  IMS1423-55
M5M5187-55 IMS1600-55 MS6287-55 IMS1600-55 || MCM6168-70  IMS1423-70
MS6287-70  IMS1600-70
M5M5188AP-25 IMS1620-25 MCM6287-25  IMS1600-25
M5M5188AP-55 IMS1620-25 MS6288-45 IMS1620-45 || MCM6287-35  IMS1600-35
M5M5188P-45 IMS1620-45 MS6288-55 IMS1620-55 || MCM6287-45  IMS1600-45
M5M5188P-55 IMS1620-55 MS6288-70 IMS1620-70
MCM62L87-25 [IMS1601L-25
M5M5178-35 IMS1630L-35 MS6264 IMS1630L MCM62L87-35 IMS1601L-35
M5M5178-45 IMS1630L-45 MS6264L IMS1630L MCM62L87-45 [IMS1601L-45
M5M5178-55 IMS1630L-55 MCM62L87-55 IMS1601L-55
M5M5165-100 IMS1630L-100
M5M5165-120 IMS1630L-120
MCM6288-25  IMS1620-25
MCM6288-30  IMS1620-30
M5M5257AP-25 IMS1800-25 MCM6288-35  IMS1620-35
M5M5257AP-35 IMS1800-35 MCM6288-45  IMS1620-45
M5M5257P-35 IMS1800-35 MCM6288-55  IMS1620-55
M5M5257P-45 IMS1800-45
MCM6290-25 IMS1624-25
M5M5258AP-25 IMS1820-25 MCM6290-30  IMS1624-30
M5M5258AP-55 IMS1820-35 MCM6290-35  IMS1624-35
M5M5258P-35 IMS1820-35 MCM6290-45 IMS1624-45
M5M5258P-45 IMS1820-45 MCM6290-55 IMS1624-55
MCM6264-35 IMS1630L-35
MCM6264-45 IMS1630L-45
MCM6164-45 IMS1630L-45
MCM6264-55  IMS1630L-55
MCM6164-55  IMS1630L-55
MCM6164-70 IMS1630L-70
MCM6064-70  IMS1630L-70

B.8

MCM6064-100
MCM®6064-120

IMS1630L-100
IMS1630L-120




B Cross Reference

Motorola INMOS National INMOS NEC INMOS
MCM6207-25 IMS1800-25 || NMC2147H IMS1203-35M || uPD2147-25 IMS1203-25
MCM6207-35 [IMS1800-35 || NMC2147H-1 IMS1203-35 uPD2147-35 IMS1203-35
NMC2147H-2 IMS1203-45 puPD2147-45 IMS1203-45
NMC2147H-3 IMS1203-45
MCM6208-25 IMS1820-25 || NMC2147H-3L  IMS1203-45
MCM6208-35 IMS1820-35 pPD4311-35 IMS1403-35
uPD4311-45  IMS1403-45
NMC2148H-2 IMS1223-45 uPD4311-55 IMS1403-55
NMC2148H-3 IMS1223-45
uPD4314-35  IMS1423-35
NMC6164 IMS1630L uPD4314-45 IMS1423-45
NMC6164L IMS1630L uPD4314-55 IMS1423-55
uPD4361-40  IMS1600-35
uPD4361-45  IMS1600-45
uPD4361-55 IMS1600-55
pPD4362-45 IMS1620-45
nPD4362-55 IMS1620-55

B.9

uPD4364-100
uPD4364-120
uPD4464-120

IMS1630L-100
IMS1630L-120
IMS1630L-120

uPD43254-35
uPD43254-45

IMS1820-35
IMS1820-45




B Cross Reference

OKki INMOS Performance INMOS Samsung INMOS
MSM5165-100 IMS1630L-100 || P4C168-25  IMS1423-25 KM6264-70  IMS1630L-70
P4C168-30 IMS1423-25 KM6264-100 IMS1630L-100
P4C168-35  IMS1423-35 KM6264-120 IMS1630L-120
P4C168-45 IMS1423-45
P4C187-25  IMS1600-25
P4C187-30  IMS1600-25
P4C187-35  IMS1600-35
P4C188-25  IMS1620-25
P4C188-30  IMS1620-30
P4C188-35  IMS1620-35
P4C188-45 IMS1620-45
P4C188-55  IMS1620-55
P4C164-35  IMS1630L-35
P4C164-45  IMS1630L-45

B.10



B Cross Reference

SRM2264C-100
SRM2264C-120

SGS-Thomson INMOS Sharp INMOS S-MOS INMOS
MK41H66-25 IMS1403-25 LH5167-55 IMS1403-55 SRM2367-35 IMS1403-35
MK41H66-35 IMS1403-35 SRM2367-45 IMS1403-45
LH5164-100 IMS1630L-100
MK41H68-25 IMS1423-25 LH5164-120 IMS1630L-120 || SRM2268-45 IMS1423-45
MK41H68-35 IMS1423-35 SRM2268-55 IMS1423-55
LH52252A-25 IMS1800-25
MK41H87-25 IMS1600-25 LH52252-35 IMS1800-35 SRM2261-55 IMS1600-55
MK41H87-35 IMS1600-35 LH52252-45 IMS1800-45
MK41H87-45 IMS1600-45
MK41H87-55 IMS1600-55 SRM2274-35 IMS1620-35
LH52251A-25 IMS1820-25 SRM2274-45 IMS1620-45
LH52251-35 IMS1820-35 SRM2274-55 IMS1620-55
MK48H64-55 IMS1630L-55 || LH52251-45 IMS1820-45
MK48H64-70 IMS1630L-70
SRM2264C-90 IMS1630L-70

IMS1630L-100
IMS1630L-120

SRM20258-45

IMS1820-45




Cross Reference

Sony INMOS STC INMOS Texas Ins. INMOS
CXK5164-25  IMS1600-25 STC6167-55  IMS1403-55 SMJ61CD16-25 IMS1403-25
CXK5164-35  IMS1600-35 SMJ61CD16-35 IMS1403-35
CXK5164-45  IMS1600-45 SMJ61CD16-45 IMS1403-45
CXK5164-55  IMS1600-55 STC6264-45  IMS1630L-45
STC6264-55  IMS1630L-55
STC6264-70  IMS1630L-70 SMJ64C16-35  IMS1423-35

CXK5464-25  IMS1620-25 STC6264-90  IMS1630L-70 SMJ64C16-45  IMS1423-45
CXK5464-30 IMS1620-25 STC6264-120 IMS1630L-120
CXK5464-35  IMS1620-35

SMJ61CD64-30  IMS1600-25

SMJ61CD64-35 IMS1600-35
CXK5864-70  IMS1630L-70 SMJ61CD64-55 IMS1600-55
CXK5864-100 IMS1630L-100
CXK5864-120 IMS1630L-120

SMJ64C64-30  IMS1620-30

SMJ64C64-40  IMS1620-35
CXK1256-35  IMS1800-35 SMJ64C64-55  IMS1620-55
CXK1256-45  IMS1800-45
CXK1256-55  IMS1800-45
CXK54256-35 [IMS1820-35
CXK54256-45 IMS1820-45
CXK54256-55 IMS1820-45
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Toshiba INMOS umC INMOS Vitelic INMOS
TM2068-25  IMS1423-25 UM6167-45  IMS1403-45 || V61C67-35  IMS1403-35
TM2068-35  IMS1423-35 UM6167-55  IMS1403-55 || V61C67-45  IMS1403-45
TM2068-45  IMS1423-45 V61C67-55  IMS1403-55
TM2068-55  IMS1423-55
UMC6168-45 IMS1423-45
UMC6168-55 [IMS1423-55 || V61C68-35  IMS1423-35

TC5562-35  IMS1600-35
TC5562-45  IMS1600-45

V61C62-45  IMS1620-45

V61C62-55  IMS1620-55
TC5561-45  IMS1600-45
TC5561-55  IMS1600-55

V61C64-45  IMS1630L-45

V61C64-55  IMS1630L-55
TC55416-25 IMS1620-25 V61C64-70  IMS1630L-70
TC55416-35 IMS1620-35 V65C64-100 IMS1630L-100
TC55416-45 IMS1620-45 V65C64-120 IMS1630L-120

V62C64-120 IMS1630L-120
TC5565-100 IMS1630L-100
TC5565-120 IMS1630L-120
TC5564-120 IMS1630L-120
TC55464-25 IMS1820-25
TC55464-35 IMS1820-35




VLSI INMOS Winbond INMOS
VT20C68-25 IMS1423-25 W2464-100 IMS1630L-100
VT20C68-35 IMS1423-35 W2464-120 IMS1630L-120
VT20C68-45 IMS1423-45

VT64H1-35  IMS1600-35

VT64K54-25 IMS1620-25

VT64K54-35 IMS1620-35

VT64K54-45 IMS1620-45

VT29C98-35 IMS1630L-35

VT29C98-45 IMS1630L-45

B.14
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B.2 Standard Military Drawing Reference

SMD Number

INMOS Part Number

SMD Number

INMOS Part Number

4K x 1 (IMS1203)

5962-8751301VC
5962-8751301XC
5962-8751302VC
5962-8751302XC
5962-8751303VC
5962-8751303XC

SMD1203S-25M
SMD1203A-25M
SMD1203S-35M
SMD1203A-35M
SMD1203S-45M
SMD1203A-45M

1K x 4 (IMS1223)

5962-8751304VC
5962-8751304XC
5962-8751305VC
5962-8751305XC
5962-8751306VC
5962-8751306XC

SMD1223S-25M
SMD1223A-25M
SMD1223S-35M
SMD1223A-35M
SMD1223S-45M
SMD1223A-45M

16K x 1 (IMS1403)

8413202RC
8413202YA
8413205RC
8413205YA
8413208RC
8413208YA

SMD1403S-45M
SMD1403N-45M
SMD1403S-35M
SMD1403N-35M
SMD1403S-55M
SMD1403N-55M

4K x 4 (IMS1423)

5962-8670512RC
5962-8670512XA
5962-8670512ZC
5962-8670513RC
5962-8670513XA
5962-8670513ZC
5962-8670514RC
5962-8670514XA
5962-8670514ZC
5962-8670515RC
5962-8670515XA
5962-8670515ZC

SMD1423S-35M
SMD1423N-35M
SMD1423Y-35M
SMD1423S-45M
SMD1423N-45M
SMD1423Y-45M
SMD1423S-55M
SMD1423N-55M
SMD1423Y-55M
SMD1423S-70M
SMD1423N-70M
SMD1423Y-70M

64K x 1 (IMS1600/IMS1601L)

5962-8601503XC
5962-8601503ZA
5962-8601504XC
5962-8601504ZA
5962-8601505XC
5962-8601505ZA
5962-8601506XC
5962-8601506ZA
5962-8601507XC
5962-8601507ZA
5962-8601508XC
5962-8601508ZA

SMD1600S-45M
SMD1600N-45M
SMD1601S-45LM
SMD1601N-45LM
SMD1600S-55M
SMD1600N-55M
SMD1601S-55LM
SMD1601N-55LM
SMD1600S-70M
SMD1600N-70M
SMD1601S-70LM
SMD1601N-70LM

16K x 4 (IMS1624)

5962-8685911LC
5962-8685911XA
5962-8685912L.C
5962-8685912XA
5962-8685913LC
5962-8685913XA
5962-8685914LC
5962-8685914XA
5962-8685915LC
5962-8685915XA
5962-8685916LC
5962-8685916XA

SMD1624S-70LM
SMD1624N-70LM
SMD1624S-70M
SMD1624N-70M
SMD1624S-55LM
SMD1624N-55LM
SMD1624S-55M
SMD1624N-55M
SMD1624S-45LM
SMD1624N-45LM
SMD1624S-45M
SMD1624N-45M

8K x 8 (IMS1630)

5962-8552504XC
5962-8552504YA
5962-8552505XC
5962-8552505YA
5962-8552510XC
5962-8552510YA
5962-8552511XC
5962-8552511YA

SMD1630S-70M
SMD1630N-70M
SMD1630S-55M
SMD1630N-55M
SMD1630S-55LM
SMD1630N-55LM
SMD1630S-70LM
SMD1630N-70LM

Lead Finish Cross Reference

FA = Hot solder dipped

| C =Gold plated

|

X = Vendor option

| _DIP | LCC| Flat Pack
K N BT

| - AY

% S - AY
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C Quality and Reliaptity

The INMOS quality programme is set up to be attentive to every phase of the semiconductor product life
cycle. This includes specific programmes in each of the following areas:

» Total Quality Control (TQC)

» Quality and Reliability in Design
o Document Control

» New Product Qualification

» Product Monitoring Programme

» Production Testing and Quality Monitoring Procedure

CA Total quality control (TQC) and reliability programme

Our objective to continuously build improved quality and reliability into every INMOS part has resulted in a
comprehensive Quality/Reliability Programme of which we are proud. This programme demonstrates INMOS'
serious commitment to supporting the quality and reliability needs of the electronics marketplace.

INMOS is systematically shifting away from a traditional screening approach to quality control and towards
one of building in Experimental Design quality through Statistical Process Control (SPC). This new direction
was initiated with a vigorous programme of education and scientific method training.

In the first year of the programme approximately 80 INMOS employees worldwide received thorough SPC
training. This training has been extended to cover advanced SPC and experimental design. Some of the
courses taught are listed below:

» Experimental Design Techniques

» Statistical Process Control Methods

» Quality Concepts

» Problem Solving Techniques

» Statistical Software Analysis Techniques

Today INMOS utilizes experimental design techniques and process control/monitoring throughout its devel-
opment and manufacturing cycles. The following TQC tools are currently supported by extensive databases
and analysis software.

1. Pareto charts 6. Correlation Plots

2. Cause/Effect Diagrams 7. Control Charts

3. Process Flow Charts 8. Experimental Design

4. Run Charts 9. Process Capability Studies
5. Histograms

C.2 Quality and reliability in design

The INMOS quality programme begins with the design of new INMOS products. The following procedures
are examples from the INMOS programme to design quality and reliability into every product.

Innovative design techniques are employed to achieve product performance using, whenever possible, state
of the art techniques. For example, INMOS uses 300 nm gate oxides on its high performance graphics,
SRAM and MICRO products to obtain the reliability inherent in the thicker gate oxide. In addition, circuit
design engineers work hand in hand with process engineers to optimise the design for the process and the
process for the product family. The result is a highly reliable design implemented in a process technology
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achievable within manufacturing.

INMOS products are designed to have parametric margins beyond the product target specifications. The
design performance is verified using simulations of circuit performance over voltage and temperature values
beyond those of specified product operation, including verification beyond the military performance range. In
addition, the device models are chosen to ensure tolerance to wide variations in process parameters beyond

those expected in manufacture.

The design process includes consideration of quality issues such as signal levels available for sensing,
reduction of internal noise levels, stored data integrity and testability of all device functions. Electro-static
damage protection techniques are included in the design with input protection goals of 2K volts for MIL-STD-
883 testing methods. Specific customer requirements can be met by matching their detailed specifications
against INMOS designed in margins.

The completion of the design includes the use of INMOS computer aided design software to fully check and
verify the design and layout. This improves quality as well as ensuring the timely introduction of new products.

C.3 Document control

The Document Control Department maintains control over all manufacturing specifications, lot travellers,
procurement specifications and drawings, reticle tapes and test programmes. New specifications and changes
are subject to approval by the Engineering and Manufacturing managers or their delegates. Change is
rigorously controlled through an Engineering Change Notice procedure, and QA department managers screen

and approve all such changes.
An extensive archiving system ensures that the history of any Change Notice is readily available.

Document Control also has responsibility for controlling in-line documentation in all manufacturing areas which
includes distribution of specifications, control of changes and liaison with production control and manufacturing
in introducing changed procedures into the line.

Extensive use is made of computer systems to control documentation on an international basis.

Cc4 New product qualification

INMOS performs a thorough internal product qualification prior to the delivery of any new product, other than
engineering samples of prototypes to customers.

Care is taken to select a representative sample from the final prototype material. This typically consists of
three different production lots. Testing is then done to assure the initial product reliability levels are achieved.
Product qualifications are done in accordance with MIL-STD-883, methods 5004 and 5005, or CECC/BS9000.

The initial INMOS qualification data, and the ongoing monitor data can be very useful in the user qualification
decision process. INMOS also has a very successful history of performing customer qualification testing
in-house and performing joint qualification programmes with customers. INMOS remains committed to joint
customer/vendor programmes.

C.5 Product monitoring programme

At the levels of quality and reliability performance required today (low PPM and FIT levels), it is essential that
a large statistically significant, current product database be maintained. One of the programmes that INMOS
uses to accomplish this is the Product Monitoring Programme (PMP).

The PMP is a comprehensive ongoing programme of reliability testing. A small sample is pulled from pro-
duction lots of a particular part type. This population is then used to create the specific samples to put on
the various operating and environmental tests. Tests run in this programme include extended temperature
operating life, THB and temperature cycle. Efforts are continuing to identify and correlate more accelerated
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tests to be used in the PMP.

c.6 Production testing and quality monitoring procedure

C.6.1 Reliability testing

INMOS' primary reliability test method is to bias devices at their maximum rated operating power supply level
in a 140° C ambient temperature. A scheme of time varying input signals is used to simulate the complete
functional operation of the device. The failure rate is then computed from the results of the operating life
test using Arrhenius modelling for each specific failure mechanism known. The failure rate is reported at a
temperature that is a typical worst case application environment and is expressed in units of FITs where 1
FIT = 1 Fail in 10E9 device hours, (100 FIT = 0.01%/1000 Hrs). The current database enables the failure
rate to be valid over various environmental conditions.

The failure rate goal for INMOS products is 100 FITs or less at product introduction with a 50 FIT level to be
attained within one year.

For plastic packaged product, additional testing methods and reliability indices become important. Humidity
testing is used to evaluate the relative hermeticity of the package, and thermal cycling tests are used principally
to evaluate the durability of the assembly (e.g. die/bond attach).

The Humidity Test comprises of temperature, humidity, bias (THB) at 85°C, 85% Relative Humidity, and a
5V static bias configuration selected to maintain the component in a state of minimum power dissipation and
enhance the formation of galvanic corrosion. INMOS reliability goals have always been to meet or better
the current 'industry standards' and a target of less than 1% failures through 1000 hours of THB at 90%

confidence has been set.

The Thermal Cycling tests are performed from —65°C to + 150 °C for 500—1000 cycles, with no bias applied.
Thermal Shock tests using a liquid to liquid (Freon) method are cycled between —55°C and + 125 °C.
The INMOS Reliability qualification and monitoring goal for the above tests is less than 1% failures at 90%

confidence.

C.6.2 Production testing

Electrical testing at INMOS begins while the devices are still in wafer form before being divided into individual
die. While in this form, two different types of electrical test are performed.

The Parametric Probe test is to verify that the individual component parameters are within their design limits.
This is accomplished by testing special components on the wafer. The results of these tests provide feedback
to our wafer fab manufacturing facilities which allows them to ensure that the components used in the actual
devices perform within their design limits. This testing is performed on all lots which are processed, and any
substandard wafers discarded. These components are placed in the scribe streets of the wafer so they are
destroyed in the dicing operation when they are not of any further use. By placing them there, valuable chip
real estate is saved, thereby holding down cost while still providing the necessary data.

The Electrical Probe test performed on all wafers is the test of each individual circuit or chip on every wafer.

The defective dice are identified so they may be later discarded after the wafer has been separated into
individual die. This test fully exercises the circuits for all AC and DC datasheet parameters in addition to

verifying functionality.

After the dice have been assembled into packages they are again tested in our Final Test operation. In a
mature product the typical flow is:

» Preburn-in test
» Burn-in at 140°C

» Final test
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o PDA (Percent Defect Allowed)
» Device Symbolisation
« QA Final Acceptance

The temperature setting used for hot testing is selected so that the junction temperature is the same as it
would be after thermal stabilisation occurred in the specified environment. This is calculated using the hot
temperature power dissipation along with the thermal resistance of the package used. All INMOS product is
electrically tested and burned-in prior to shipment. Historically, the industry has selected burn-in times using
the MIL Standards as a guide (when the market would support the cost) or on a 'best guess' basis dominated
by cost considerations. Whereas INMOS invoke a burn-in reduction exercise to ensure the reduced time has

no reliability impact.

C.6.3 Quality monitoring procedure

In the Outgoing Quality Monitoring programme, random samples are pulled from lots, that have been suc-
cessfully tested to data sheet criteria. Rejected lots are 100% retested and more importantly, failures are
analysed and corrective actions identified to prevent the recurrence of specific problems.

The extensive series of electrical tests with the associated Burn-in PDA limits and Quality Assurance tests
ensure we will be able to continue to improve our high quality and reliability standards.
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INMOS MIL-STD-883C/MIL-1-45208

MATERIAL PROCUREMENT & PRODUCT FLOW

Wafer Fab Mat'l Procurement [2]
Wafer Fab Process [2]

Wafer Level Elect. Test [2]
Internal Visual QA Sample [2]
Assembly Mat'l Procurement
Assembly Mat'l| QA Inspect
Assembly Process [1]
Electrical Testing

Burn-in

[Solder Dip] [3]

QCI Group A,B

QCI Group C,D

Certificate of Conformance
[CSI, GSI, PVT] [4]

Notes:
[1] Anam, Korea or GTE, Taiwan

[2] Newport Fab. Product:
All NMOS, CMOS SRAM
All Transputer
All G17x (CLUT)

[3] Hot Solder Dip as req'd at
Colo. Spgs. Subcontractor

[4] As required by Customer

INMOS INMOS
OFFSHORE
NEWPORT COL. SPGS.
UK. ASSEMBLY USA
(5] ? (6]

[5] 600 mil Package Parts,
All MICRO & G17x Parts

[6] 300 mil DIP, LCC & FLAT PACK
SRAM Parts

v Raw Material Procurement

O Manufacturing Process

[ ] oAGate
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D General Information

D.1 Thermal considerations
D.1.1 Thermal resistance

An electronic circuit can be characterised by its resistance (impedance), potential differences, current sources,
capacitance and time constants. A thermal circuit can be expressed in terms of thermic resistance, thermic
differences, heat sources, thermic capacitances and thermic time constants.

The ability of the device package to conduct heat from the chip to the environment is expressed in terms of
thermal resistance. The term normally used is Theta ja, written 6j,. It is often separated into two components:

The thermal resistance from the Junction to Case 6,

and
The thermal resistance from Case to Ambient 6a.
fja represents the total resistance to heat flow from the Chip to Ambient. It is expressed as follows:

bic + boa = Gja

D.1.2 Junction temperature

Junction Temperature ( Tj) of a powered integrated circuit is the temperature measured at the substrate diode.
When the chip is powered, the heat generated causes the Tjj to rise above the ambient temperature (Ta). Tj
is calculated by by multiplying the power dissipation of the devi¢e by the thermal resistance of the package
and adding the ambient temperature to the result.

Tj = (Pd.fa)+ Ta

D.1.3  K-Factor and g, Measurement

There is a simple way of measuring the thermal resistance of 6, of any package. The basic idea is to use
the forward voltage drop of a calibrated diode to measure the change in junction temperature due to a known
power dissipation. The thermal resistance can be calculated using the following equation:

_ AT Tj—Ta

%"= Pa = Pa

Now, If the current through the diode is constant and the temperature changes, we can calculate the temper-
ature coefficient (also called the K-Factor) using the following equation:

ko T2—T1
VF2 = VF1

K = temperature coefficient (°/mV)
T4 = higher temperature test (°C)
T; = lower temperature test (°C)
Vg = forward voltage at T,

V; = forward voltage at T,

D.1.4  Factors affecting 6,

There are several factors which affect the thermal resistance of any IC package. Effective thermal man-
agement requires a sound understanding of all these variables. Package variables include the leadframe
design and materials, the plastic or the ceramic used to encapsulate the device and to a lesser extent other
variables such as the die and die attach methods. Other factors that have a significant impact on 6;, include
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the substrate upon which the IC is mounted, the density of the layout, the air gap between the package and
the substrate, the number and length of traces on the board, the use of thermally conducting epoxies and
external cooling methods. .

The following list is a summary of 6, 6jc, and g for the current range of device types and corresponding
package styles where data exists. Thermal resistance is expressed in degC/Watt.

Note: 6j takes into account the 400 linear ft/min moving air measurement condition often specified/required
by customers. It is obtained by multiplying 6j, by 0.6. 6;c is measured from the hottest part of the case.

Pin Count | Pin Pitch | Device Types Pkg | i bic Bix
16 0.3” 2600 S 63.1 [ 1.3 | 379
16 - 2600 N - - -
16 - 2600 K - - -
18 0.3" 1203 1223 P - - -
18 0.3" 1203 1223 S - - -
18 - 1203 1223 A - - -
20 0.3" 1400 1420 1403 1423 | P 95.0 | 17.7 | 56.4
20 0.3" 1400 1420 1403 1423 | S 576 |57 |31.7
20 - 1400 1420 1403 1423 | Y 85.7 | 81 46.9
20 - 1400 1420 1403 1423 | N 63.5 | — 38.1
20 - 1400 1420 1403 1423 | W - - -
20 - 1400 1420 1403 1423 | E - - -
22 0.3" 1600 1601 1620 P 85.4 | 149 | 50.2
22 0.3" 1600 1601 1620 S 472 |45 | 259
22 - 1600 1601 1620 W - - -
24 - 1600 1601 1620 E - - -
24 0.3” 1624 P - - -
24 0.3” 1624 S - - -
24 - 1624 N 52.6 | 5.1 31.3
24 - 1624 E - - -
28 0.6” 1630 S 48.8 | 3.7 | 293
28 - 1630 N - - -

Note: measurements are made on Eutectic attached die with RTV overcoat.
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Packaging information

16 PIN CERAMIC DUAL-IN-LINE
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18 PIN PLASTIC DUAL-IN-LINE
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18 PIN CERAMIC LEADLESS CHIP CARRIER
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18 PIN FLAT PACK
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20 PIN FLAT PACK

127 +.076 »

254+ .051
o10%.

‘Fhsot.‘oos
e A A A A A

127 +.051

2.057 +.203
081 ¢,

wueneratl iniurinauvin

-025
.005 +.002
-.001

¥

|
;

"y
—l 432+ 051 | r
381 +.051 M.OSO $.007

12.192+.254
801 010 *

852,002

D.8

11781178
.070 £.007

[——

6.96 REF

5.461+.152 )
215%.006
.240 REF




v

General Intormation

20 PIN PLASTIC J-LEADED SMALL OUTLINE
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20 PIN PLASTIC DUAL-IN-LINE
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20 PIN CHIP CARRIER
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22 PIN CERAMIC DUAL-IN-LINE
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General intormauon
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24 PIN CERAMIC DUAL-IN-LINE
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General Intormation

28 PIN PLASTIC DUAL-IN-LINE
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32 PIN CERAMIC LEADLESS CHIP CARRIER
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D General Information

Product numbering, package designators and ordering information

IMS16008-45M

M = Military 883C

45 = 45ns
55 = 55ns
etc.

L* = low power, package type *

}_ggz&%wéer *— = package type = (see table below)
Version Specific version number
allocated by INMOS
Organization 0 = 2° = x1 organization
2 = 22 = x4 organization
3 = 23 = x8 organization
Memory size 2 = 22K = 4K
4 =2% = 16K
6 = 26K = 64K
Type of memory 1 = Static
2 = Dynamic
Type | Package Lead finish
A Formed flat-pack gold
B Formed flat-pack solder
C |LCC gold
D Cerdip solder
E Small outline, J-bend solder
G PGA gold
H Small outline, Gull wing solder
J PLCC, J-bend solder
K Sidebraze ceramic DIP solder
N Ceramic LCC solder
P Plastic DIP solder
S | Sidebraze ceramic DIP gold
T (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y (Skinny) Flat-pack gold
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