


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































IMS1203M

DEVICE OPERATION _

The IMS1203M has two control inputs, Chip Enable (E)
and Write Enable (W), twelve address inputs (Ag-Aq1),
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 _ _

A read cycle 1s defined as W = Vi min with E< Vi max.
Read access time I1s 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 1s 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
teLox after the falling edge of E (just as in a read cycle).

The output buffer is then turned off within tw gz 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 /0O 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.

6/9
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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.




IMS1203M

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.

<DEVICE

CAPACITOR

Vees Vss GRID SHOWING
DECOUPLING CAPACITORS
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IMS1203M

Type | Package Lead finish FIGURE 1. OUTPUT LOAD
A Formed flat-pack gold 5.0V
B | Formed flat-pack solder ’
C LCC gold
, D Cerdip solder
E | Small outline, J-bend solder 330Q
G | PGA gold
H Small outline, Gull wing solder Q (Dour)
J PLCC, J-bend solder
K | Sidebraze ceramic DIP solder 30pF
N | Ceramic LCC solder 200Q 'Egl,s%o,{'&g
P Plastic DIP solder I FIXTURE)
S Sidebraze ceramic DIP gold = =
T | (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y | (Skinny) Flat-pack gold
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 3sns CERAMIC DIP | IMS1203S-35M
35ns FLAT PACK IMS1203A-35M
45ns CERAMIC DIP | IMS1203S-45M
45ns FLAT PACK IMS1203A-45M
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IMS1203M

PACKAGING INFORMATION

18 Pin Ceramic Dual-In-Line

Yy

Inches mm

Dim

Nom| Tol | Nom | Tol
A .085 {.010 | 2.18 |.230
B .018 |.003 | .457 |.152
B1 |.054 |Typ |.137 |Typ
D .900 | .011 |22.86 |.279
E .310 |.010 |7.874 |.254
E1 |.295 |.015 (7.493 |.381
el .100 | .010 | 2.54 |.254
L .1451.020 | 3.683|.508
S .005 a27

A
Y
L
T>| ell< >« Bf
B
8 equal spaces @
2.03
0.80
.254mm
01
_f A
" |
E1 '—|—

.

S

le—pg1—>]

< E—>

18 Pin Flat Pack

I Inches

mm
Dim
Nom | Tol | Nom [ Tor | CteS
A |.081|.007|2057 | 178
Al [.045| - |1.143
B1 .028 | Ref |.711 Ref
D .432 | .005 [10.973] .127
E-| ¢ |.o00s|.002|127 |.051
E [1.00 | Ref |25.40 | Ref
o1 |.047 1.194
eA .230 | .005 [5.842 | .127
C
g
< eA >
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[NMOS*

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)

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) functionthat 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.

Vo
vo,
vo,
Vo,

PIN CONFIGURATION LOGIC SYMBOL
As 11 qg[—]Vee — A0 VO
As [la 47 JA7 —{ a1
A ]38 4[] A8 ] :g .
A3 4 15 A9 - e
ko E 5 14 VO o
6 1 -
M= = T 1o
E s v vos 4
Vss 9 1w 1w — A9 VO |—
DIP & I
FLAT PACK E W
PIN NAMES
Ay-A, ADDRESSINPUTS | Vcc POWER
W WRITE ENABLE Vss GROUND

E CHIP ENABLE
o DATA INJOUT

November 1989

mj

=|

BLOCK DIAGRAM

P
A0 1
» —I] e vee
t ME| v [4¢—Vss
e g "SEROWS.
S|
m —LF5—] 128 COLUMNS
M
as —F—]
E COLUMN 0
——
Ig:ﬂr COLUMN SELECT
= __m 1'I! lll“# }# I :
A6 A7 A8 A9 ’%
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IMS1223M

ABSOLUTE MAXIMUM RATINGS*
Voltage on any pin relative to Vss......... -20to 7.0V  'Stresses greater than those listed under "Absolute Maximum

Ratings" may cause permanent damage to the device. Thisis a
Voltage on Q - -.-1.0t0 (Vec+0.5)  gyrac rating only and functional operation of the device at these or
Temperature Under Bias.. -55°C to 125°C  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
POWET DISSIPAUON. ..vvveeeseeeeeesesesaemseensemmmemeseeeennes 1w maximum rating conditions for extended periods may affect reliability.
DC Output Current. ....25mA
(One Second Duration)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 4.5 5.0 5.5 \
Vss Supply Voltage [ 0 0 Vv
Vin Input Logic "1" Voltage 2.0 Vec+0.5 \" All inputs
Vi Input Logic "0" Voltage -1.0* 0.8 Vv All inputs
Ta Ambient Operating Temperature -55 25 70 . °C 400 linear f/min air flow]

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

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

SYMBOL PARAMETER MIN | MAX| UNITS NOTES
lcci | Average Vcc Power 110 mA tavav = tavav(min)
Supply Current

lecz Vcc Power Supply Current

(Standby,Stable TTL Input Levels) 15 | ma |E2 Vin.Alotherinputs at

VINS ViL or 2 VH

leca | vee Power Supply Current

E 2 (Vcc-0.2). All other inputs at
(Standby, Stable CMOS Input Levels) 5 mA V<02 or 2 (Vec-0.2V)

locs | Ve Power Supply Current E 2 (Vec-0.2). Inputs cycling at

(Standby, Cycling CMOS Input Levels) 10 mA VIN 0.2 or 2 (Voo - 0.2V)
Ik Vce = max
Input Leakage Current (Any Input) +5 PA | Vi = Vss to Voo
lok | Off State Output Leakage Current +10| pA \\iﬁ‘c:\z :’: o Voo
VoH Output Logic "1" Vollage 24 V] loH = -4mA
VoL | Output Logic "0" Voltage 0.4 V |lo.=8mA

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

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

Input Pulse Levels.......c.ccoevererecenennne Vssto 3V | |SYMBOL| PARAMETER |MAX|UNITS [CONDITIONS
Input Rise and Fall Times ................. puereenenens Sns : _

Input and Output Timing Reference Levels.. 1.5V O Input Capacitance 4 pF_[4AV=0to3V
Output Load ......cccoveevevrecreererrennn. See Figure 1 Cour | Output Capacitance{ 4 pF | AV=0to 3V

Note b: This parameter is sampled and not 100% tested.
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IMS1223M

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

READ CYCLE?®

NoO. SlandsaIdM BA?tI;rnate PARAMETER :m:s UNITS | NOTES
1| tecav | tacs Chip Enable Access Time 25 35 451 ns
2ty |tre Read Cycle Time 25 35 45 ns
3 tawvay | taa Address Access Time 25 35 451 ns
4 | taxox | ton Output Hold After Address Change | 5 5 5 ns
5 taox |tz Chip Enable to Output Active 5 5 5 ns i
6 | teroz | thz Chip Disable to Output Inactive 0]15] 0j20| 0]20| ns f.i
7 | teucen | teu Chip Enable to Power Up 0 0 0 ns i
8 | temcer | tep Chip Disable to Power Down 30 30 30| ns j

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

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

Note d: Device is continuously selected, E low.

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

Note f: Measured = 200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between V, to Vi, or Vi to V,4 in @ monotonic fashion.
Note j: Parameter guaranteed but not tested.

READ CYCLE 1%¢
2 tavav !
aopress | X 1 |
a— 3taAvqv —»
- 4 tAxax

o (DATAOUT) | XOO0000)

7 N

OUTPUT VALID

i

READ CYCLE 2°

-+ 1 g qy ———]

E T L1111

4

]

5 teLox 8 leHoz ——>
1/0 (DATA OUT) - ( OUTPUT VALID )
7 1ELICCH 8 tedicoL
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IMS1223M

RECOMMENDED AC GPERATING CONDITIONS (-55°C < Ta ¢ 125°C) (Voc = 5. ov +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 | twc Write Cycle Time 20 30 | 40 ns
10 | twiwH | twp Write Pulse Width 15 20 25 ns
11 | tEtwH | 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 | twHDox | 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 | twoz | twz Write Enable to Output Disable 0|15 0 [ 20| 0 | 20 ns f,j
18 | twHox | tow Output Active after End of Write 5 5 5 ns i,j
Note f: Measured £200mV from steady state output voltage. Load capacitance is S5pF.
Note g: E and W must transition between Vir to ViL or ViL to Vi1 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 1

[ 9 tavav >
ADDRESS I |
———— 11 tetwy —————»
14 tavwH *} 16 tWHAX
l<— 15 tavwe —» [*— 10 twiwH ——
W AN
© 12 tbvwH I 13 twHDX
/O (DATA IN) l \( DATA VALID * T
17 twroz I<—> }4——» 18 twHax

VO (DATA OUT)| DATA UNDEFINED HIGH WPEDANGE ™|
4/9
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IMS1223M

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

NO.[—SMBoL__ PARAMETER ‘Mif‘ ETuniTs| NoTES
19 | tavav twe Write Cycle Time 20 30 40 ns

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

21  teen [ tew 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 | tewox | ton 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 ns

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

27 | twoz | twz Write Enable to Output Disable 0[{15] 0]20| 0j20] ns fj

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 Vi in @ monotonic fashion.
Note h: E or W must be > > Vi 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
ADDRESS

mi

Zl

/O (DATA IN)

1/0 (DATA OUT)

19 tavav
L_X X ]
26
tAVEL ole 21 EH —
—
L A
e————————  241avEH <+—] 25 tepax
20
j@— —_—
tWLEH

ANLRRRRRRRRRRRRNN

22 \pVEH 23 1EHDX
; DATA VALID X

<

27

twLaz

[ DATA UNDEFINED

HIGH IMPEDANCE

5/9

517



IMS1223M

DEVICE OPERATION

The IMS1223M has two control inputs, Chip Enable 3]
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 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 1s 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< 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 initated by a change in the address inputw> 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 1s not affected
by the duration of the deselect interval.

WRITE CYCLE

The write cycle of the IMS1223M s 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
teLox after the falling edge of E (justasin a read cycle).
The output buffers are then turned off within twqz of the
falling edge of W. During this interval, it is possible to
have bus contention between devices with common 1/0
configurations. To avoid bus contention, input data should
not become active on the I/0 bus until tw gz

6/9
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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.




IMS1223M

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.

<DEVICE

CAPACITOR

Ve, Vss GRID SHOWING
DECOUPLING CAPACITORS
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IMS1223M

Package

Type Lead finish FIGURE 1. OUTPUT LOAD
A | Formed flat-pack gold 5.0V
B Formed flat-pack solder
C |LCC gold
D | Cerdip solder
E | Small outiine, J-bend solder 4800
G PGA gold
H Small outline, Gull wing solder o
J PLCC, J-bend solder
K | Sidebraze ceramic DIP solder 2550 gg%'iUDING
N | Ceramic LCC solder
P | PlastcDIP solder I PTORE D
S | Sidebraze ceramic DIP gold = =
T (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y (Skinny) Flat-pack gold
TRUTH TABLE
P 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
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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 rFLAT PACK IMS1223A-45M

MmMos’




IMS1223M

PACKAGING INFORMATION

18 Pin Ceramic Dual-In-Line Dim [-inches | mm
< D Nom| Tol | Nom | Tol

A |.085|.010 | 218 |.230

B |.018].003 |.457 |.152

B1 |[.054 |Typ |.137 |Typ

D |[.900 |.011 |22.86 |.279
W E |.310].010|7.874 | 254

E

e

L

s

1 .295 | .015 {7.493 | .381
.100 | .010 | 2.54 |.254
.145 | .020 | 3.683(.508
.005 A27

— e e e e e e

A
R A
L
T>| ell< >ll< Bi le—E1—>
B
8 equalzsgsaces @ «<S <« E—>

0.80

18 Pin Flat Pack

Dim Notes

'%1585“"1 Inches mm
Y Nom | Tol_| Nom | Tol

A A |.081(.007 |2.057 |.178
N Al | 045 1.143
B1 |.028 | Ref |.711 | Ref

D |.432 .05 [10.973| .127
005 | .002|.127 | .051
D

E  [1.00 |Ref |25.40 | Ref
y el |.047 1.194
1 eA |.230 |.005 |5.842 |.127
A

m
o)
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INMOS’

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
* Single +5V + 10% Operation

« 20-Pin, 300-mil DIP (JEDEC Std.)
» 20-Pin Ceramic LCC (JEDEG Std.)

IMS1400M

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

DESCRIPTION

The INMOS IMS1400M s a high performance 16Kx1
Static RAM processed in full compliance to MIL-STD-
883Cwithaccesstimesas fastas 45nsecand amaximum
powerconsumptionof 660mW. These characteristics are
made possible by the combination of innovative circuit
design and INMOS' proprietary NMOS technology.

The IMS1400M features fully static operationrequiring
noexternal clocks or timing strobes with equal accessand
cycletimes. 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.

TheIMS1400Mis ahighspeed VLS| RAMintended for
military applicationswhich demand superior performance
andreliability.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
—{Ae (O]
Ao v 20fgvee Ja A _,_lk_—_
a2z s “a: ‘® <& e
As 3 18[JA3 j:: At ® Vss
Re Qe TP A% o Az MEMORY ARRAY
As s 16[JA7 —
Aw e 15[]As :ﬁ: ° A3 é‘x :F:“:’-r lz}!zggl?uv:lslis
A7 upJAn —4As As —X
Q (Dour)(]s 13JA Iﬁ!‘.’ ®
w(WE)C]s  12DON)D W VssE Dom) —Jau As 6{X:
CE)E —]A13
vssclo  v[3CEE CHIP As_x -
DIP CARRIER L
(DINXWENCE) @ | [ ®
D WE pow COLUMN 1/0 CIRCUITS (ooum @
COLUMN SELECT
&
PIN NAMES ceicolole
G"\ A7 A8 A9 A0 A1l A12 A13
VCC POWER( - V)] ECH LA
WwE) WRITE ENABLE __| VSS GROUND
& (CE)__CHIP ENABLE
© ow1__DATA INPUT
aooun_DATA OUTPUT W (WE) l_:D—
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IMS1400M

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vgs. . . . . ... —3.5t0 7.0V
Temperature Under Bias. .......... —65°C to 135°C
Storage Temperature (Amblent) . —65°C to 150°C
Power Dissipation. ..
DC OutputCurrent. ... ... 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 1s
notimplied Exposure to absolute maximum rating conditions for extended
periods may aftect reliability

DC OPERATING CONDITIONS

V SYMBOL PARAMETER MIN | TYP | MAX|UNITS NOTES
Vee Supply Voltage 4.5 5.5 V
Vss Supply Voltage 0 0 Vv
Vin Input Logic “1" Voltage 2.0 6.0 \ All Inputs
Vi Input Logic “0" Voltage —2.0 0.8 \ All Inputs
Ta Ambient Operating Temperature —55 1251 °C 400 Linear ft/min
transverse air flow

DC ELECTRICAL CHARACTERISTICS (—55°C < T,

< 125°C) (Ve = 5.0V = 10%)

SYMBOL PARAMETER MIN |[MAX|UNITS NOTES
lec Average Vec Power Supply Current AC 120 | mA tc = tc min
[ Vcc Power Supply Current (Standby) 30 | mA | E>V,min
In Input Leakage Current (Any Input) —=10| 10 kA Vee = max
Vin = Vss 10 Ve
lowk Off State Output Leakage Current —50| 50 kA Vge = max
: : Vour = Vss to Vec
Vou Output Logic “1" Voltage loyr = —4mA \Y
Voo Output Logic 0" Voltage loyr = 16mA 0.4 vV
AC TEST CONDITIONS* FIGURE 1. OUTPUT LOAD
20v
Input Pulse Levels Vss to 3V
Input Rise and Fall Times . 5ns
Input and Output Timing Reference Levels 15V
Output Load . See Figure 1 10002
Note a Operation to specifications guaranteed 2ms after Ve applied
Q (Dout)
CAPACITANCE"(T, = 25°C, f = 1.0MHz) 30 oF
(INCLUDING

SYMBOL PARAMETER MAX | UNIT | CONDITIONS
Cin Input Capacitance 4 p? AV =0to 3V
Cour Output Capacitance 7 pF | AV=0to3V
Cg ECapacnance 6 pF AV =0to 3V

Note b This parameter i1s 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

NO SYMBOL PARAMETER 1400M-45 | 1400M-55 | 1400M-70 uNiTs | NoTES
Standard| Alternate| MIN| MAX | MIN | MAX | MIN [ MAX

1 | teav tacs | Chip Enable Access Time 45 55 70 | ns

2 | tavav trc | Read Cycle Time 40 50 65 ns

3 | tavav taa | Address Access Time 40 50 65| ns | d

4 | taxax ton [ Output Hold After Address Change| 3 3 0 ns

5 | terax tz Chip Enable to Output Active 3 5 5 ns

6 | teHaz tiz | Chip Disable to Output Disable 0| 25) 0)3 | 04 | ns f

7 | teuccH| tpu | Chip Enable to Power Up 0 0 0 ns i

8 | temccL| tep | Chip Enable to Power Down 0| 45| 0|5 | 0|70] ns j
tr Input Rise and Fall Times 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 Vi1 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 l
Pin8 ¥

READ CYCLE2°¢

1 terav ———>

BE T\ 1111111717

[&——— 5 teroax ——» 6 teHozZl
HIGH IMPEDENCE
Q (DATA OUT) OUTPUT VALID /’I:%;ENCE
Pin8 ' -
7 fteLiccH
8 teHiccL L—>

ACTIVE

lec /
STANDBY \

3/9
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IMS1400M

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

NO [ Bl __ PARAMETER E‘E’Eﬁ“ﬂfﬁ%_"mg UNITS|NOTES
9] tawav twe | Wnite Cycle Time 40 50 65 ns
10| twwn | twp | Write Pulse Width 20 25 30 ns
11| tewn | tow | Chip Enable to End of Write 40 50 60 ns
12| tovwn | tow | Data Set-up to End of Write 15 20 23 ns
13 twiox | ton | Data Hold After End of Write 0 0 8 ns
14| tawn | taw | Address Set-up to End of Write 40 50 55 ns
15| tawwe | tas | Address Set-up to Beginning of Write | 8 8 ns
16| twnax.] twr | Address Hold After End of Write 0 0 10 ns
17 | twoz | twz | Write Enable to Output Disable 0]20| 0f25] 0| 28] ns f
18| twnox | tow | Output Active After End of Write 0l 25| 0]30] 0]40| ns a.j

Note f: Measured $200mV from sleady 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 > Vin during address transitions.

Note j:

Parameter guaranteed but not tested.

WRITE CYCLE 1

9
TAVAV
(twe)

A (ADDRESS)
Pins 1-7,

X

i

13-19

E(CE)
Pin 11

TELWH

(tcw)
1

N

(7777777772

TAVWH

(aw)

TWLWH
(twP)

A

W (WE)
Pin9

10

Y

- 16
TWHAX
(twr)

AN

12

TOVWH

N
N

TWHDX

(toH) |

(W)

D (DIN)
Pin 12 I

DATA VALID

-

TWLOZ
(‘w2)

Q(poum)
Pin 8

DATA UNDEFINED
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526

HIGH IMPEDANCE

TWHaX
(tow)
18




IMS1400M

RECOMMENDED AC OPERATING CONDITIONS (—55°C < To< 125°C) (Ve = 5.0V + 10%)
WRITE CYCLE 2: E conTROLLED"

SYMBOL

1400M-45[1400M-55[1400M-70
[No. Standard PARAMETER |MIN MAleIN MAX'MIN wax] UNITS|NOTES
19| tavav twc | Write Cycle Time 40 50 65 ns
20| tween | twp | Write Pulse Width 20 25 30 ns
21| teeen | 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| tewox | tow | Data Hold After End of Write 5 5 10 ns
24| taen | taw | Address Set-up to End of Write 40 50 55 ns
25| teuax | twr | Address Hold After End of Write 0 0 10 ns
26 | taveL tas Address Set-up to Beginning of Write |—5 -5 -5 ns
27| twoz | twz | Write Enable to Output Disable 0]20| 0f{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
- TAVAV —
(twe)
A (ADDRESS)
Pins 1-7, )( ‘)(7 l
13-19 26
e | T >
E(C_E) 21
Pin 11 -/ nznsu
- T ——
W (WE) 20
Pne OV NANNNNNN Y ) ITIIIIINIII
:l(:':‘ 2) li DATA VALID I
[P —
@(ootm l DATA UNDEFINED ——
Pin8
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IMS1400M

DEVICE OPERATION

_The IMS1400M has two control inputs: Chip Enable
(E) and Write Enable (W), 14 address inputs, a data in
(D) 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 blenput With E high, the device is deselected,
the output is disabled, and the power consumption is
reduced to less than % of the active mode power.

READ CYCLE _ _

A read cycle is defined as W = Vjy 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 nitiated 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
access thatis 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.

I

WRITE CYCLE o

Awrite cycle is 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,N) 1s 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. Dyy set-up and hold

times are referenced to the rising edge of W. With W
high, Doyt becomes active.

WRITE CYCLE 2 waveform on page 5 shows a write
cycle terminated by E going high. Dy set-up_and hold
times are referenced to the rising edge of E. With E
high, Doyt remains in the high impedance state.

6/9
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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 lineimpedance, 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 0.1xF, 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 47pF 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-
entialground noise, the ground grid of the memory array
should be extended to the TTL drivers in the peripheral
circuitry.




IMS1400M

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 currentand 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 techniques,
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.

“DEVICE

CAPACITOR

Vce, Vss GRID SHOWING
DECOUPLING CAPACITORS

7/9

529



IMS1400M

8/9

'

Type | Package Lead finish
A Formed flat-pack gold
B Formed flat-pack solder
C |LCcC 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 Geramic 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
ORDERING INFORMATION
DEVICE SPEED PACKAGE PART NUMBER
45ns CERAMIC DIP | IMS1400S-45M
45ns CERAMIC LCC | IMS1400N-45M
IMS 1400M 55ns CERAMIC DIP | IMS1400S-55M
5§5ns CERAMIC LCC IMS1400N-55M
70ns CERAMIC DIP IMS1400S-70M
70ns CERAMIC LCC IMS1400N-70M
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IMS1400M

PACKAGING INFORMATION

20 Pin Ceramic Dual-In-Line | Inches mm
Nom | Tol | Nom | Tol
A |.096 |.012 | 2.438{.305
Al}.015 .381
B (.018 [.003 | .457 [.152
B1/.054 | Typ | .137 |Typ
D {1.00 |.015 |25.40 |.381
E |.315(.010 |8.001 |.254

JJ E1.295 }.015 7.493 |.381

o D —

el [.100 |.010 | 2.54 |.254
L [.125| min| 3.175] min
- S |.005 127

>"' l<—m——>l
(o]
JE—
gr—

el =< >|B|< B1 | l«—pg1—>

- 9 equal spaces @
2.54
0.100

-3

20 Pin Leadless Chip Carrier

Inches mm
Nom| Tol | Nom| Tol

.071 | .007 | 1.803 | .178
B1 |.025|.003|.635 |.076
D |.425]|.010 [10.795 | .254
E |.290|.010(7.360 | .254
e .050 | .005 | 1.270

Dim

Notes

-

__1:81

el

INNIN:
i

bl

—e— Hak
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NMOS’

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 Qrganization

« 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 LOGIC SYMBOL BLOCK DIAGRAM
A! Aﬂ L A!
A, O o % UUULT ae Ao B e Ve
A, CJe wA, U e A —IA; A
ATh wba, AR v Qe 1 L v,
Ad ofPa AB vJAs ] A,
P = T = Y M i Lo L A ROW MEMORY ARRAY
PO = T = PV W sA A © A SELECT 120 ROWS
A, g7 U] A, A7 ] An ::. Aa 128 coL!
% s :: (A = vAs :gﬂ s
Ve E’O 1 g g 9 10 11 12 _A:; A;
! ! l [ rl rl —As 1 hd
W VaE D T?Y ] |
DIP CHIP DEW D - COLUMN 110
TUAANE
pIN NAMES Ad Aa Aﬁ «Aln A" A!Z A!:
Ag-Ar3 ADDRESSINPUTS |G DATA OUTPUT £
w WRITEENABLE | vcc POWER
E CHIP ENABLE Vss GROUND
o DATA INPUT w
November 1989 1/9
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IMS1403M/1403LM

ABSOLUTE MAXIMUM RATINGS*
Voltage on any pin relative to Vgg......... -20t0 7.0V

*Stresses greater than those listed under “Absolute Maximum

Voltageon Q........cccovueencuecmnunnee .-1.0to (Vee+5)V Ratings" may cause permanent damage to the device. This is a
Temperature Under Bias.. .-55°Cto 125°C stress rating only and functional opera’han of lﬁw device at lhese or
o o any other conditions above those in the
Storage Te{npe.'atum ------------------- Cto 150°C sections of this specification is not implied. Exposure to " absolute
Power Dissipation. 1w maximum rating conditions for extended periods may affect reliability.
DC Output Curmrent 25mA
(One Second Duraton)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 5.0 55 v
Vss Supply Voltage 0 0 0 \"
ViH Input Logic "1* Voltage 20 Vec+5 v Allinputs
ViL Input Logic "0" Voltage -1.0* 08 v Allinputs
Ta Ambient Operating Temperature -55 25 125 °C 400 linear ft/min air flow

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

DC ELECTRICAL CHARACTERISTICS (-55°C sTp<125°C) (Vg =5.0V£10%) @

SYMBOL PARAMETER MIN | MAX | UNITS NOTES
lcc1 | Average Vi Power 75 | mA | tavav =tAVAV (min)
Supply Current
1 Ve Power Supply Current A E =2V All other inputs at
CC2 | (Standby,Stable TTL Input Levels) 18 1 MA |l yysV or2vy
I Ve Power Supply Current mA E2 (Vg -0.2) All other inputs at
CC3 | (Standby, Stable CMOS Input Levels) 5 ViNSO.2 or 2(Vgg-0.2V)
Ve Power Supply Current E2 (Vg -0.2) Inputs cycling at
lcca | (Standby, Cycling CMOS Input Levels) 10 [ mA |y <63 or >(Vac-02V)
Vcc =max
ik Input Leakage Current (Any Input) +5 pA Vin=Vssto Ve
Vee =max
lok | Off State Output Leakage Current +10 pA Vin=VsstoVee
VoH | OutputLogic"1" Voltage 24 vV | lon=-4mA
VoL | OutputLogic "0" Voltage 0.4 V. |lgL=16mA

Note a: Icc isdependent on output loading and cycle rate, the specified values are obtained with the output unioaded.

AC TEST CONDITIONS CAPACITANCED (T, = 25°C, f = 1.0MH)
Input Pulse Levels Vgglo3V SYMBOL | PARAMETER | MAX| UNITS | CONDITIONS
Input Rise and Fall Times 5ns c Input Capacit 4 F =
Input and Output Timing Reference Levels............coccevuunee 1.5V IN oy “epac a_m a AV=0to3V
Oulput Load. See Figure 1 Cour |OuputCapacitance| 4 | pF | AV=0to3V
Note b: This parameter is sampled and not 100% tested.
2/9
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IMS1403M/1403LM

RECOMMENDED AC OPERATING CONDITIONS (-55°C s Tp < 125°C) (V¢ =5.0V£10%)

READ CYCLE?®
SYMBOL IMS1403M-35 [IMS1403M45 | IMS1403M-55
3 UNITS | NOTES
No Standard |A PARAMETER MIN | MAX | MIN | MAX | MIN | MAX
1 | teLav tacs Chip Enable Access Time 35 45 55| ns
2 | tavav tRe Read CydleTime 35 40 50 ns c
3 | tavav taa Address Access Time 35 40 50 | ns d
4 | taxax toH Output Hold After Address Change 5 5 5 ns
5 | tFLOX Wz Chip Enable to Output Active 5 5 5 ns j
6 | teHQZ thz Chip Disable to Output Inactive 0|2 | 0|20 |0 | 25| ns f,j
7 | teLIcCH tpu Chip Enable to Power Up (o] 0 0 ns j
8 | teHiccL!| tPD Chip Enable to Power Down 30 30 30 | ns i
tr Input Rise and Fall Times 50 50 50 | ns | e,j
Note ¢: 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 Vjmin.
Note f: Measured $200mV from steady stale output voltage. Load capacitance is SpF.
Note g: E and W must transition between V)i to Vj_or Vj_to V in a monotonic fashion.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1°¢
2 tAvAV >
aobress [ X 1 ]
«—— 3tavqy —»
- 4taxox
Q(DATAOUT) | YOOO000K OUTPUT VALID |
READ CYCLE 2° <
+— 1 g qy ——]
E y
E \ 111
5 1ELaX 6EHQZ ——»]  je——
v Q(DATAOUT) HIGH IMPEDANCE ( OUTPUT VALID )
’ 74
rowe ELICCH 8 tEHICCL
lcc
3/9
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IMS1403M/1403LM

RECOMMENDED AC OPERATING CONDITIONS (-55°C sTp < 125°C) (Vg = 5.0V +10%)
WRITE CYCLE 1: W CONTROLLED®"

10| | Paner o] e ores
9 | tavav | twc | WiiteCyde Time 30 40 50 ns
10| WLWH | twp | Wiite Pulse Width 20 20 25 ns
11| tELlWH | tow Chip Enable to End of Write 30 35 45 ns
12| 'DVWWH | tpw | DataSet-uptoEnd of Write 15 15 20 ns
13| 'WHDX | tpH 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 | twgr | AddressHold After End of Write 0 ] 0 ns
17| twaz | twz Write Enable to Output Disable 0O (20| 020 (0 |25 | ns fj
18| tWwHoX | tow | OutputActive After End of Write 0 0 0 i

Note f: Measured $200mV from steady state output voltage. Load capacitance is S5pF.
Note g: E and W must transition between Vi to Vy_or Vj; to Vi in a monotonic fashion.
Note h: E or W must be 2V} during address transitions.

Notei: 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
| 9 1AVAV |
ADDRESS * |
- 1 tELwH >
E |;S§§S'\ /7]77777772
14 tavwy ————————————» 16
_ 15 taywL = e— 10 twLWH _.‘_‘| WHAX
w o\ —
B ANNNNN )
12 tovwn 13 twHDX
D(DATAIN) | DATA VALID *‘ |
17 twraz F’ 18 twHQX .
Q@ATAOUT) | DATA UNDEFINED HIGH IMPEDANCE (:
4/9
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IMS1403M/1403LM

RECOMMENDED AC OPERATING CONDITIONS (-55°C < T < 125°C) (Vo =5.0V10%)
WRITE CYCLE 2: E CONTROLLED %"

SYMBOL IMS1403M-35 [IMS1403M45 | IMS1403M-55

NO- I'Standard_|anerats PARAMETER MIN | MAX| MIN | MAX| MIN | Max | UNTS |NOTES

19 | tAVAV | twe | Write Cycle Time 30 40 50 ns

20 | 'WLEH | twp | Write Pulse Width 20 20 25 ns

21| tEEH | tow | ChipEnabletoEndof Wiite 30 35 45 ns

22 | 'DVEH | tpw | DataSet-uptoEndof Write 15 15 20 ns

23 | 'eHDX | tpy Data Hold After End of Write 0 0 0 ns

24| WVEH | taw | Address Set-upto Endof Write 30 35 45 ns

25| EHAX | twr | AddressHold After End of Write 0 0 ns

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

27 | ‘wiaz | twz Write Enable to Output Disable 0 |20 | 0|20 |0 [25 | ps | fj
Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vji to Vy_or Vi to V} in a monotonic fashion.
Note h: E or W mustbe 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 nottested.
WRITE CYCLE 2 01

- AVAV
) 4
ADDRESS | X Y
26
tAVEL ole 21 e ——
E —\ —
[¢——————————— 24 1AVEH | 25 tEHAX
o 20
28 PARRRRRRRRRRRRRAN /
22 1pVEH 23 tEHDX
D (DATAIN) | * DATA VALID X
27 twiaz I-—o
HIGH IMPEDANCE
Q(DATAOUT) I DATA UNDEFINED
5/9
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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 > Viy 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 deselectinterval.

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
teLqy 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 I/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 inputdata 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 highimpedance 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.

DATA RETENTION (L versiononly)(-55°C < T o< 125°C)

SYMBOL PARAMETER MIN| TYP*| MAX| UNITS NOTES

VbR Data Retention Voltage 20 volts | Vins0.2Vor2 (V gg-0.2V) E2(V gg-0.2V)
Iccort | Data Retention Current 400 | pA | Veo=30vohs

IccDR2 | Data Retention Current 250 | pA |Veg=20volts

tEHVCCL | Deselect Time (tcpr) 0 ns |k

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

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

Note k: Supply recovery rate should not exceed 100mV per puS from Vpp to Vg min.

LOW Ve DATA RETENTION

Vee

45v TN

. DATA RETENTIONMODE _

Vpr22V

/) 4.5v

tcDR

E> (Vpr-0.2V)

7
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IMS1403M/1403LM

' 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
capagcitor.

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.

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

Vee, Vss GRID SHOWING
DECOUPLING CAPACITORS
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IMS1403M/1403LM

8/9

Type | Package Lead finish FIGURE 1. OUTPUT LOAD
A | Formed flat-pack gold 5.0V
B Formed flat-pack solder
C |LcC gold
D | Cerdip solder
E | Small outiine, J-bend solder 250Q
G | PGA gold
H | Small outline, Gull wing solder Q (Dour)
J PLCC, J-bend solder
K | Sidebraze ceramic DIP solder 1670 zg%'I:.UDING
N | Ceramic LCC solder
P Plastic DIP solder I gg(QrEERIIE\)ND
S | Sidebraze ceramic DIP gold = —=
T (Skinny) Flat-pack solder
W [ Ceramic LCC gold
Y | (Skinny) Flat-pack gold
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
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IMS1403M/1403LM

PACKAGING INFORMATION

20 Pin Ceramic Dual-In-Line Dim Inches mm
D Nom | Tol | Nom | Tol
—_——
A .06 |.012 | 2.438|.305
Al|.015 .381
- e — _ B |.018 |.003 | .457 |.152
B1|.054 | Typ | .137 |Typ
D |1.00 |.015 |25.40 |.381
N _I_ E |.315|.010 |8.001 |.254
E E1.295 | .015 |7.493 | .381
e1|.100 [.010 | 254 |.254
o L [.125| min| 3.175 min
—_— T S R s |.005 27
A aa
Yl __rA1
L
Aototl< < B1 le—E1—>]
B
- 9 equal spaces @ -3
2.54
0.100

20 Pin Leadless Chip Carrier

Inches mm
Nom| Tol | Nom| Tol

A |.o71|.007|1.803|.178
B1 |.025|.003|.635 |.076
D .425 | .010 {10.795 | .254
E |.200].010|7.360 | .254
el |[.050|.005 [1.270

Notes

=

B1

] E
:

el
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mMos’

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 withaccess 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 VLS| RAM intended
for military applications which demand high performance
and reliability.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
AS M Ve A3 —17
— vo, —
M T B ve 2”“!5“‘]“ o (A ::
" E§ }zg“:z P e LR e P 8 wof— le—vVee
s 70 = 17 A s I now MEMORY ARRAY  [4—Vss
A8 15 161 a0 As 35 TOp 1S A0 —as " SELECT 128 ROWS
:?OE 6 :i g Vo, n s 150, —ar ¥o4 At 128 COLUMNS
7 Vo, A0 7 14— 1o, —As As
AC]s 13 —{a
4 E9 u%’:gs‘ X =1 v, oo 1, as ||
vss[]10 M[JW 9 10 1112 —] A1
T Y 1 I
T vs W 1Q T w Vo, — COLUMNIO |
DIP CHIP vo, : };Z(’,‘é' COLUMN SELECT
CARRIER Y0 1#
vo, | t
A7 A8 A9 A1D AN E
PIN NAMES
A,-A,, ADDRESS INPUTS Vcc POWER (+5V)
w WRITE ENABLE Vss GROUND E >
E CHIP ENABLE l
/O DATAIN/OUT w
November 1989 19
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IMS1420M

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vsg
Temperature Under Bias. . . . ... . —65°C to 135°C
Storage Temperature (Ambient) . —65°C to 150°C
Power Dissipation. . ...,
DC Output Current.. ...

....... -3.5t07.0V

*Stresses greater than those listed under Absolute Maximum Ratings
may cause permanentdamage tothe 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 1s not
implied Exposure to absolute maximum rating conditions for extended
periods may affect reliability

DC OPERATING CONDITIONS

SYMBOL PARAMETER MIN | TYP |[MAX|UNITS NOTES
Veo Supply Voltage 45] 50|55 \
Vss Supply Voltage 0 0 0 \
Vi Input Logic 1" Voltage 2.4 6.0 \Y All Inputs
Vi Input Logic "0" Voltage —2.0 0.8 Vv All Inputs
Ta Ambient Operating Temperature —55 126| °C 400 Linear ft/min
transverse arr flow

DC ELECTRICAL CHARACTERISTICS (—55°C < T,

< 125°C) (Vee = 5.0V = 10%)

SYMBOL PARAMETER MIN |[MAX]|UNITS NOTES
lees Average Ve Power Supply Current AC 120 mA tc = tc min
lcca Vcc Power Supply Current (Standby) 30 | mA | ExVymin
Iin Input Leakage Current (Any Input) ‘—~10] 10 pA Vee = max
Vin = Vss to Veg
lok Off State Output Leakage Current —-501 50 uA Vee = max
Vour = Vss to Ve
Vou Output Logic 1" Voltage loyr = —4mA 2.4 \
Vor Output Logic "0" Voltage Igyr = 8mA 0.4 \
AC TEST CONDITIONS? FIGURE 1. OUTPUT LOAD
Input Pulse Leve‘ls A Vgs to 3V
Input Rise and Fall Times 5ns
Input and Output Timing Reference Levels 15V
Output Load See Figure 1

Note a Operation to specifications guaranteed 2ms after Ve applied

CAPACITANCE® (T, = 25°C, f = 1.0MHz)

SYMBOL PARAMETER MAX | UNIT | CONDITIONS
Cin Input Capacitance 4 pF AV =01to3V
Cour Output Capacitance 7 pF | AV=0to 3V
Cg ECapacuance 6 pF AV =0to 3V

Note b This parameter is sampled and not 100% tested

2/9
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IMS1420M

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

READ CYCLE
NO.| sYmBoOL PARAMETER e S 2N, 0 | UNITS |NOTES
1] tacs Chip Enable Access Time 55 70 ns
2| tge Read Cycle Time 55 70 ns
3| taa Address Access Time 55 70 ns d
41 ton Output Hold After Address Change ns i
5| t, Chip Enable to Output Active 15 15 ns j
6| tu Chip Disable to Output Disable 25 30 ns f
7| teu Chip Enable to Power Up 0 ns j
81 tpp Chip Disable to Power Down 55 70 ns i
9| tacs Read Command Set-up Time -5 -5 ns
10| tren Read Command Hold Time -5 -5 ns
tr Input Rise and Fall Times 50 50 ns e
Note c: For READCYCLE 1&2,Wis high for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between V) max and Vymin.
Note f: Measured $200mV from steady state output voltage.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1¢¢
(2) |
tnc
ADDRESS l x
Pins 1-8, i J
16-19 - €] ey
(4) taa
— ton——————— >
DATA OUT
Pins 12-15 I ) ( DATA VALID
READ CYCLE 2°
- o
'ACS
E T N\
Pins \ WL
=:‘z' < o
DATA OUT HIGH IMPEDANCE 4 DATA VALID IMPEDANCE
Pins 12-15 N\
(9) (10)
tacs tach
Pin 11

ACTIVE
. ———

lecc  STANDBY /]

(7)
'm—h-

(8)

tro
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IMS1420M

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

WRITE CYCLE 1: v conTROLLEDD

NO.| SsYmBoL PARAMETER o IS 420N 10 | UNITS |NOTES
11 twe Write Cycle Time 55 70 ns

12| twp 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

151 tpy Data Hold After End of Write 3 5 ns

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

17" tas Address Set-up to Beginning of Write 0 0 ns

181 tws Address Hold After End of Write 5 5 ns

19 twz 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

(1
twe

repees X r—

16-19

“3)
tew

/[ /[ /[ ]]

oy

< (16) (18)
le (17) ty  e—2
| tas twe

W \ \ y
Pin 11 \\\ \ /
(14) . (15)
tow

I tou™
DATA IN DATA VALID
Pins 12-15 I _]

(.13’—:1 I<_¢t§a)
DPA"ISA1O2_L:£ I DATA UNDEFINED /IHlGH IMPEDANCE

e

3
omi
”
N
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IMS1420M

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

WRITE CYCLE 2: £ coNTROLLED"

IMS1420M-55

IMS1420M-70
NO.| SYMBOL PARAMETER i T WA T N T MAX UNITS [INOTES
21| twe Write Cycle Time 55 70 ns
22| twe Write Pulse Width 45 65 ns
23| tow Chip Enable to End of Write 45 65 ns
24 | tow Data Set-up to End of Write 25 30 ns
25| toy 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) ——
twe
ADDRESS
Pins 1-8, )L )( J
16-19 (28 (23)
X tew
El 4
Pin9 — /) @n_o)
taw < (22 b
W \ ‘WP s
i1t OOV AN NANNNNND . ITIIIIINN,
(24) (25)
tow™ > ton
DATA IN
Pins 12-15 L DATA VALID I
(29)
twz
DATA OUT HIGH IMPEDANCE
Pins 12-15 L DATA UNDEFINED
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IMS1420M

DEVICE OPERATION

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

When Ve 1s 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 I1s disabled, and the power con-
sumption Is reduced to less than one-third of the active
mode power.

READ CYCLE . _

A read cycle 1s defined as W > Viy min with’'E <V,
max Read access time 1s measured from either E going
low or from valid address.

The READ CYCLE 1 waveform on page 3 shows a read
access that 1s 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 1s imitiated by E going low. As long as
address 1s stable within 5ns after E goes low, valid data
1S at the output at the specified Chip Enable access time.
If address 1s 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 o

A write cycle is 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 inputs Is written into the selected cells, and the out-
puts are floating. _

If a write cycle 1s inttiated by W going low, the address
must be stable for the WRITE CYCLE 1 set-up time. If a
write cycle 1s 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
atthe 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.

6/9
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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
Iine 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 0.1pF, and
be placed between the rows of memory devices In the
array (see drawing). A larger tantalum capacitor with a
value between 22uF and 47pF 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 grnid 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.

4 DEVICE

CAPACITOR

Vee

Vss
v

Vees Vss GRID SHOWING
DECOUPLING CAPACITORS




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 1s recom-
mended. 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 of
components. This 1s 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 100 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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IMS1420M

8/9

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
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
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IMS1420M

“PACKAGING INFORMATION

20 Pin Ceramic Dual-In-Line Dim |—Inches mm
Nom | Tol | Nom | Tol

A |.096 |.012 | 2.438|.305
Al |.015 .381
.018 |.003 | .457 |.152
B1(.054 [ Typ |.137 |Typ
D |1.00 |.015 |25.40 |.381
E |.315(.010 |8.001 |.254
.295 |.015 (7.493 |.381
.100 | .010 | 2.54 |.254
L |.125| min| 3.175| min
= S |.005 27

e D —_—

Y
—
_l_
R

N——
om

>|" ‘4—“1——»‘
o
pu—
p—

ell< >« Bf - e—g1—>
B
9 equal spaces @ —> |=S
2.54
0.100

20 Pin Leadless Chip Carrier

Inches mm
Nom| Tol | Nom| Tol

.071 |.007 | 1.803 | .178
B1 |.025|.003 | .635 |.076
D .425 | .010 [10.795 | .254
E .290 | .010 |7.360 | .254
el |[.050.005|1.270

Dim Notes

:

B1

el

| :
-

ull

—t—l Sk
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NMOS’

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
AS A¢Vee A3 . |
I :
1 te—Vce
=N :;E by » wow MEMORY ARRAY  fe—Vss
A s 16"]A0 A SELECT] 128 ROWS
o e ™ e, " 128 COLUMNS
A0 [37 14— o, As
A1t [ 1w, A6
9 10 1112 1 | I
Evs W 10, 10, = COLUMN 1O |
r weut[ | 1
DIP and CHIP 10, DATA COLUMN SELECT
FLAT PACK CARRIER 10, - [
-
PIN NAMES A7 A8 A3 A1D A11 | I_E
A,- A, ADDRESS INPUTS Vcc POWER (+5V)
w WRITE ENABLE Vss GROUND

E CHIP ENABLE
VO  DATAIN/OUT

November 1989
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IMS1423M

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to0 7.0V
Voltage on I/0.........ccccvuurnrrinannns -1.0 to (Vcc+0.5)V
Temperature Under Bias ..-55°C to 125°C
Storage Temperature .............cueuu -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
specification is not implied. Exposure to absolute maximum rating

Power Dissipation AW conditions for extended periods may affect reliability.
DC Output Current 25mA
(One output at a time, one second duration)
DC OPERATING CONDITIONS
PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 45 5.0 5.5 \
Vss Supply Voltage 0 0 "
Viu Input Logic "1" Voltage 2.0 Vee+0.5 \ Allinputs
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)

Vee = 5.0V + 10%)?

SYMBOL PARAMETER MIN | MAX| UNITS NOTES
130 | mA tAVAV = 35ns
Icc1 Average Vcc Power 120 | mA tAVAV = 45ns
Supply Current 110 | mA tAVAV = 55ns
Vcec Power Supply Current E > Vi . All other inputs at
lcc2 (Standby,Stable TTL Input Levels) 20 | mA VIN S ViL o 2 Vi
Vcc Power Supply Current E 2> (Vec-0.2) . All other inputs at
ICC3 | (Standby, Stable CMOS Input Levels) 8 | MA  yin¢ 02 or 2 (Veo-0.2V) -
15 mA tAVAV = 35ns
14 mA tAVAV = 45ns
Icca Vcc Power Supply Current 13 [ mA tAVAV = 55ns
(Standby, Cycling CMOS Input Levels) E 2 (Vcc - 0.2). all other ilnputs cycling
atVin< 0.2 or 2 (Vec-0.2V)
Vee = max
liLk Input Leakage Current (Any Input) +10| pA VIN = Vss to Vec
Vce = max
loLk Off State Output Leakage Current 50| pA V‘ch= Vss to Vee
VoH Output Logic "1" Voltage 24 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.

AC TEST CONDITIONS CAPACITANCEP (Ta=25°C, f=1.0MHz)
:nput Pulse L:;velsI ................................. Vss to 3V SYMBOL| PARAMETER |MAX|UNITS ||CONDITIONS
nput Rise and Fall Times .........cccoueeevieurnnnee 5ns - ~
Input and Output Timing Reference Levels.. 1.5V COn Input Capacitance 4 PF_|AV=0to3V
Output Load .........ceeeveeeenreeeerecerrenns See Figure 1 Cour | Output Capacitance| 7 pF | AV=0to3V

Ce /E Capacitance 6 pF | AV=0to3V
Note b: This parameter is sampled and not 100% tested.
2/10
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IMS1423M

RECOMMENDED AC OPERATING CONDITIONS (-55°C < Tp < 125°C) (Vg =5.0V£10%)
READ CYCLE °

SYMBOL IMS1423M-35 |IMS1423M45 | IMS1423M-55
NO-IStandard | & PARAMETER MIN | max | MiN | max | N [ max| o | NOTES

1| teLav tacs | Chip Enable Access Time 35 45 55 | ns
2 | tavav tRc | Read CycleTime 35 45 55 ns
3 | tavav taA | Address Access Time 35 45 55 | ns
4 | taxax toH | Output Hold After Address Change 3 3 3 ns i
5 | tELax tiz | Chip Enable to Output Active 5 5 5 ns
6 | EHazZ ‘Hz | Chip Disable to Output Inactive 0|2 | o] 2| of[2 ]| ns | fj
7 | ‘ELICCH try Chip Enable to Power Up 0 0 0 ns i
8 | tEHiccL | tpD | Chip Enable to Power Down 35 45 55| ns | j

tr Input Rise and Fall Times 50 50 50 | ns | ej

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 Vyy min.

Notef: Measured +200mV from steady state output voltage. Load capacitance is SpF.
Note g: Eand W must transition between V) to Vj_or Vji_to Vjyin a monotonic fashion.
Note j: Parameterguaranteed but not tested.

READ CYCLE 1%¢

2 tavav »
aobress [ X —* |
«—— 31Avqv —»
4 tAxQx
o (DATAOUT) | YO0k OUTPUT VALID |
READ CYCLE 2°
_ - 1teLav >
E \ L1111
5 tELax § teHaz e B
VO(DATAOUT)  HIGHIMPEDANCE {  OUTPUTVALD Y——
AcTvES 7 tELICCH 8 EHICCL
Icc
3/10
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IMS1423M

RECOMMENDED AC OPERATING CONDITIONS (-55°C < T < 125°C) (Vg =5.0V£10%)
WRITE CYCLE 1: W CONTROLLED®"

SYMBOL IMS1403M-35 [IMS1403M45 | IMS1403M-55
NO. I'Standard_|Atternate PARAMETER MIN | MAX| MIN | MAX| MIN | max | e |NOTES
9| tavav | twe Write Cycle Time 35 45 55 ns
10 | WLWH | twp Write Pulse Width 30 40 50 ns
11 | 'ELWH | tow | ChipEnableto End of Write 30 40 50 ns
12 | tbvwH tow 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 | 'AVWH | taw | AddressSet-upto Endof Write 30 40 50 ns
15 | tavwL | tas Address Set-up to Beginning of Write 0 0 0 ns
16 | WHAX | twr | AddressHold After End of Write 5 5 5 ns
17 | twiaz | twz Write Enable to Output Disable 0|15 | 0|20 | O [25 | ns f,j
18 | 'WHOX | tow | Output Active After End of Write 5 5 5 ij
Note f: Measured +200mV from steady state output voltage. Load capacitance is SpF.
Note g: E and W must transition between V1o Vy_or Vy_ to V4 in a monotonic fashion.
Note h: E or W must be 2 Vyy during address transitions.
Notei: If Wis low when E goes low, the outputs remain in the high impedance state.
Notej: Parameter guaranteed but not tested.
WRITE CYCLE 1
9 tavav e

4/10

ADDRESS ( —|

r———— MEgwH @ ——————>
4 al
_ |:—_———151AVWL — 14 tavwH ‘ m »] 16 twhax
w \ \ ¢ tWLWH _’[—
AWK 7
12 tpywH _: 13 twHDX
1/0 (DATA IN) DATA VALID
17 twiLaz L_" L—U 18 twHQX
/O (DATA OUT) DATA UNDEFINED HIGH IMPEDANCE
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IMS1423M

RECOMMENDED AC OPERATING CONDITIONS (-55°C < TA< 125°C) (Vcc = 5.0V +10%)
WRITE CYCLE 2: E CONTROLLEDS:h

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 5 5 ns

26| tAVEL | tAS Address Setup to Beginning of Write 3 3 ns

27 | tWLQZ | tWZ Write Enable to Output Disable 0|15 20 ol25 ns fj

Note f: Measured £200mV from steady state output vollage. Load capacitance is S5pF.

Note g: E and W must transition between Vi1 to ViL or ViL to ViH in a monolonic fashion.
Note h: E or W must be > Vix 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

=l

/0 (DATA IN)

/O (DATA OUT) |

19 tAVAV

—P

X

%\4— 2ty ]

4 24 ¢

AVEH

AN

«—

\ o ot »

DATA UNDEFINED

Y TTTTT77]
‘DATA V:.ID ]

HIGH IMPEDANCE
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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 contrels 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 > 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 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 deselect interval.

6/10
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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 qx after the falling edge of /E (just as in a read
cycle). The output buffers are then tumed off within
twLaqz of the falling edge of /W. During this interval, it is
possible to have bus contention between devices with
common l/O configurations. To avoid bus contention,
input data should not be active until ty qz.

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.




IMS1423M

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.

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
orparallel.

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: Vs GRID SHOWING
DECOUPLING CAPACITORS

7110
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IMS1423M

Type | Package Lead finish FIGURE 1. OUTPUT LOAD
A Formed flat-pack gold 5.0V
B | Formed flat-pack solder -0
C |LCC gold
D Cerdip solder
E | Small outline, J-bend solder 480Q
G PGA gold
H | Small outline, Gull wing solder 7o)
J PLCGC, J-bend solder
K | Sidebraze ceramic DIP solder 30pF
N Ceramic LCC solder 2550 INCLUDING
P | Plastic DIP solder I F&%EQND
S | Sidebraze ceramic DIP . gold L
T | (Skinny) Flat-pack solder - h
W [ Ceramic LCC gold
Y (Skinny) Flat-pack gold
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

8/10
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IMS1423M

N

PACKAGING INFORMATION

A 20 Pin Flat Pack
.254mm
.010’ T
L Inches mm
Dim Notes
fl— Nom | Tol | Nom | Tol
N A .070 | .007 |1.178 |.178
‘f ( A1 1,050 |.007 |[1.270 |.178
B1 .017 | .002 |.432 | .051
E4l _l__ E D .480 | .010 [12.192( .254
(¢ .005 | .002 |.127 |.051
E .895 | Ref [22.73 | Ref
el .050 | .003 |1.270 |.076
eA [.215 | .006 (5.461 |.152

-
L 3

v [H
ozl
»<O

——————— D —_— >

ell< >« Bi ’
B
9 equal spaces @

2.54
0.100

Iy

|<eA>|

Dim Inches mm
Nom | Tol | Nom | Tol
A |.096 | .012 | 2.438|.305
Al].015 .381
B |.018 |.003 | .457 |.152
B1/.054 | Typ |.137 |Typ
D |1.00}.015|25.40 |.381
E |.315|.010 |8.001 | .254
E1}.295 | .015 |7.493 | .381
el [.100 |.010 | 2.54 |.254
L |.125]| min| 3.175| min
S |.005 27

<8

le—g1—>]
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IMS1423M

10/10

20 Pin Leadless Chip Carrier

Dim | Inches

mm

Ak

562

N
Nom| Tol | Nom| Tol otes
A |.o71)|.007|1.803|.178
B1 |.025|.003|.635 |.076
D |.425(.010 [10.795 | .254
E |.290|.010|7.360 | .254
el |.050|.005|1.270

> |«

B1

el




mMmos:

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 + 10% Operation
» Standard Military Drawing version available
+ 22-Pin, 300-mil DIP (JEDEC Std.)
 22-Pin Ceramic LCC (JEDEC Std.)
« Battery Backup Operation - 2V Data Retention
(L version only)

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 thatcan be usedto 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 AD Veo At AD
A1
A2
AS
:
A
w O

A13

H
@

CHIP
CARRIER

43—
mB—q

03—

PIN NAMES
Ay-A,s ADDRESSINPUTS | Q DATAOUTPUT
W WRITE ENABLE Vcc POWER (+5V)
E
D

CHIP ENABLE Vss GROUND
DATA INPUT

November 1989

BLOCK DIAGRAM

<+—Vee
Al ] <4—Vss
a2 —5—]
A3 MEMORY ARRAY

—=] 256 ROWS
M3 256 COLUMNS
as —{F—]
as —F
A7 —F —
D(D,) ——— > COLUMN VO CIRCUITS Oour)Q
{ COLUMN SELECT |
— AB A9 A10 A1 A12 A13 A14 A1S
E
Wﬁ_
1/9
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IMS1600M/1601LM

ABSOLUTE MAXIMUM RATINGS*

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

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

Power Dissipation 1w maximum rating conditions for extended periods may affect reliability.
DC Output Current 25mA
(One Second Duraton)
DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN TYP MAX | UNITS NOTES
Vee Supply Voltage 4.5 5.0 5.5 \
Vss Supply Voltage 0 0 0 \
Viu Input Logic "1" Voltage 20 Vce+0.5 v Allinputs
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 V for pulse width <20ns, note b.

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

SYMBOL PARAMETER MIN [ MAX| UNITS NOTES
loot g:/,:ﬁ?% Ll::r: rl;ower 70 | mA | tavav = tavav(min)
lec2 Vcc Power Supply Current 25 _ .
(Standby,Stable TTL Input Levels) mA \E/ 2 VI{-I/ LAl oth(;:n/r inputs at
< 2
IMS1601L version 20 ™ . or i
I Vec Power Supply Current 14 _
%% | (Standby, Stable CMOS Input Levels) mA | E2 (Vec-0.2). Allother inputs at
IMS1601L version o ViN€ 0.2 or 2 (Vec-0.2V)
lcca | Vec Power Supply Current - .
(Standby, Cycling CMOS Input Levels) 19 mA S 2 (\gc; -0.2). Uiputsocg\c/lmg at
<0. 2 -0.
IMS1601L version 15 W< 02 or 2 (Voo-02V)
Ik Vee = max
I Input Leakage Current (Any Input) +5 A | Vi o Ves to Veo
Vec = max
lok | Off State Output Leakage Current £10| PA |y = Ves to Veo
Vo | Output Logic "1" Voltage 24 Vv |lon=-4mA
VoL | Output Logic "0" Voltage 0.4 VvV |loo=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........ . ..Vssto 3V| |SYMBOL| PARAMETER |MAX|UNITS [CONDITIONS
Input Rise and Fall Times .. - _
Input and Output Timing Reference Levels..1.5V O Input Capacitance 4 PF_|4V=0t3V
Output Load .......cccovuveeeeerevuecennrenenne See Figure 1 Cout | Output Capacitance| 7 pF | AV=0to3V
Note b: This parameter is sampled and not 100% tested.
2/9
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IMS1600M/1601LM

RECOMMENDED AC OPERATING CONDITIONS (—55°C < To< 125°C) (Ve = 5.0V * 10%)
READ CYCLE®

SYMBOL IMS1600M-45 | IMS1600M-55 | IMS1600M-70
N0 Standard] Aternate PARAMETER MIN | MAX | MIN | MAX | MIN | max | NN S| NOTES
1 | tELav tacs | Chip Enable Access Time 45 55 70 ns
2 | tavav tre | Read Cycle Time 45 55 70 ns c
3 | tavav tan [ Address Access Time 45 56 70 ns
4 | taxax ton | OutputHold After Address Change| 5 5 5 ns
5 | teox tz | Chip Enable to Output Active 5 5 5 ns
6 | teHaz tiz | Chip Disable to Output Inactive 0 25 0 30 0 30 | ns | fj
7 | teuce | teu | Chip Enable to Power Up 0 0 0 ns i
8 [ teHiccL| teo | Chip Enable to Power Down 45 55 70 | ns j
tr Input Rise and Fall Times 50 50 50 ns | e,j
Note ¢: For READCYCLE1&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 5pF.
Note g: E and W must transition between Vin to Vi or ViL 1o Vi in a monotonic fashion.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1¢4
2 tavav |
ADDRESS | * |
[ 3 tavav
4 taxax
Q (DATAOUT) ‘ OUTPUT VALID
READ CYCLE 2°
- ¢——————— 1 teLav ——————— >
j [111111111]
e 5 teLax ———» 6 tEHQZ ———»| |
Q(DATAOUT) HICH 'MTEDANCE <" OUTPUT VALID

r¢—" 7 tELICCH

8 IEHICCLL
ACTIVE

le

C
STANDBY / , N
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IMS1600M/1601LM

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

WRITE CYCLE 1:

W CONTROLLEDY: N

SYMBOL IMS1600M-45 | IMS1600M-55 | IMS1600M-70
NO.—— A Altornate PARAMETER MIN | MAX MIN | MAX N | MAX UNITS |NOTES
9 |tavav | twe Write Cycle Time 45 55 70 ns
10 | twiwH | twp Wirite Pulse Width 20 25 30 ns
11 [ tetwH | tow Chip Enable to End of Write 20 30 35 ns
12 | tovw | tow Data Setup to End of Write 20 20 30 ns
13 | twHDX | tOH Data Hold after End of Write 0 5 5 ns
14 | tavwH | taw Address Setup to End of Write 27 32 37 ns
15 | tavwe Address Setup to Start of Write 7 7 7 ns
16 | twHAX | tWR Address Hold after End of Write 5 5 5 ns
17 | tweaz | twz Write Enable to Output Disable 0 20 0 25 0 30 ns f,]
18 | twHax | tow Output Active after End of Write 0 0 0 ns i, ]
Notef: Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vixto ViL or Vi to Vi1 in a monotonic fashion.
Note h: E or W must be > Vin during address transitions.
Notei: It Wis 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 | * * |
D — M tewn ————————»
e 14 tAvwH —{ 16 twHAX
I:— 15 tavwe —> [e—— 10 twwH ——>

w

T

12 tovwH

D (DATAIN) |

13 twHDX
jf DATA VALID * |

17 twraz

T

Q(DATAOUT) [

DATAUNDEFINED

0\

HIGHIMPEDANCE

T

4/9
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IMS1600M/1601LM

RECOMMENDED AC OPERATING CONDITIONS (-55°C <T A <+125°C) (Vcc = 5.0V +10%)
WRITE CYCLE 2: E CONTROLLED®:"

SYMBOL IMS1600M-45 | IMS1600M-55 | IMS1600M-70
i PARAMETER UNITS |NOTES

NO Standard| Alternate MIN MAX MIN MAX MIN MAX -

19 [ tavav | twe Wirite Cycle Time 45 55 70 ns

20 | twieH | 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 [tevox | tou Data Hold after End of Write 5 ‘5 5 ns

24 | taver | 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 ns

27 | twaz | twz Write Enable to Output Disable 20 25 30 ns f,j
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 2 Vix during address transitions.

Note i: If W is low when E goes low, the output remains in the high impedance slate.

Note j: Parameter guaranteed but not tested.
WRITE CYCLE 2

19 ‘AVAV
ADDRESS | )
26
taver >} 21 tp, [ —
E L
- 24 INIEN > 25 'EW
e—y 20 ]
f— lWI.EN
W AN L7777/
22 1y 23 to0
D(DATA IN) | DATA VALID |

Q(DATA OUT)

7

I DATA UNDEFINED

HIGH IMPEDANCE

5/9
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IMS1600M/1601LM

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 cell out of 65,536. Read and Write operationson
the memory cell are controlled by the /W input. With /E
high, the device is deselected, the outputiis 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 specifiedaddress accesstime.
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. Ifaddressis 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 deselect interval.

WRITECYCLE

The write cycle of the IMS 1600Mis 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 twLazof 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.
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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 2waveform shows awrite cycle termi-
nated by /E going high. Data set-up and hold times are
referenced to therising edge 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 kept to 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 associated withthe operationof any
high speed device have very high frequency components,
so lineinductance 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
should extendto the TTL driver 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 linesonamemoryboardinthe array look to TTL
driver signalslike lowimpedance, unterminatedtransmis-
sion lines. Inorder 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

IMS1600M/1601LM

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) (-55°C < Ta s 125°C)

SYMBOL PARAMETER MIN|TYP*| MAX| UNITS NOTES

VDR Data Retention Voltage 2.0 volts | ViN 0.2V or2 (Vgg-0.2V) E 2 (Vog-0.2V)
lccoR1 Data Retention Current 8 {1200 pA |Vgg=3.0vols

IccDR2 | Data Retention Current 5 | 800 | pA [Voc=20volts

tEHVCCL | Deselect Time (tgpR) 0 ns |k

tVCCHEL | Recovery Time (tg) tre ns | ik (trc= Read Cycle Tl;ne)

*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 \pg to Vg min.

LOW V cc DATA RETENTION

DATA RETENTION MODE
Veo 45V TN Vpr22V /1 48V
. tcor t _ R
5/22// E 2 (VR -0.2V) / \\;S \
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IMS1600M/1601LM

FIGURE 1. OUTPUT LOAD

Type | Package Lead finish
A Formed flat-pack gold 5.0V
B Formed flat-pack solder
C |LCC gold
D | Cerdip solder
E | Small outiine, J-bend solder 4800
G | PGA gold
H | Small outline, Gull wing solder Q (Dour)
J PLCC, J-bend solder 300F
K | Sidebraze ceramic DIP solder p
N | Ceramic LCC solder 2550 NoLaoine
P Plastic DIP solder FIXTURE)
S | Sidebraze ceramic DIP gold = =
T | (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y (Skinny) Flat-pack gold
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 NUI
DEVICE SPEED PACKAGE MBER
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
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IMS1600M/1601LM

PACKAGING INFORMATION

22 Pin Ceramic Dual-In-Line - pim —'nehes mm

D Nom| Tol | Nom | Tol
- — —_——

A |.118 |.010 | 2.997|.254
A11.035 | .015| .889 |.381
by e e e e B |.018 |.003 | .457 |.152

B1{.060 | Typ | 1.524| Max

D [1.10 |.013 |27.94 |.330
N E |.315|.010 |8.001 |.254
I

E1|.285 [.015 [7.493 | .381
el [.100 | .010 | 254 |.254
.145 | .020 | 3.683| .508

_l_
1
-

-
L

’ B>~ B el = ' l«—E1—>]
10 equal spaces @ - E—>»
2.54

0.100

22 Pin Leadless Chip Carrier

Inches mm
DIl No
m Nom| Tol | Nom | To! tes
A .071 [.007 | 1.803 | .178
B1 |.025 {.003 |.635 |.076
D .490 | .006 [13.446 | .152
E .290 |.006 [7.366 |{.152
el .050 1.270
‘T’ S\ ]
— _Y_
— 'y
D —-{— ==}
—
—] 81
L —
N—— 1 ~_‘
[q— E——bl >{ A =<
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INMOS’

FEATURES

e o o o o o o e o o o

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
45, 55 and 70 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.)
Battery Backup Operation - 2V Data Retention
(L version only)

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 lgw-power standby mode.

The IMS1620LMis alow 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.

z
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PIN CONFIGURATION

A8 ASVer M
7] U U=
A7 3 am:
1w
1w
17
]
R
0 e
10 1112 18
nonn
T Vs W o,

SBB5EZRE

2
21
0
9
8
7
6
5
4
3

of

CHIP
CARRIER

PIN NAMES
Aqy-A,, ADDRESS INPUTS | VO DATAINIOUT

w WRITE ENABLE Vce POWER
E CHIP ENABLE Vss GROUND
November 1989

LOGIC

SYMBOL

L

BLOCK DIAGRAM
| e—Vce
[e—Vss
MEMORY ARRAY
summl 256 ROWS
256 COLUMNS
= COLUMN VO
by COLUMNSELECT
c

il

19
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IMS1620M/1620LM

ABSOLUTE MAXIMUM RATINGS*
Voltage on any pin relative to Vss......... -2.0 to 7.0V
Voltage on I/O Pins (13-16)..........-1.0 to, (Vcc+0.5)

*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

Temperature Under Bias.. ...-55° G t0 125°C conditions above those indicated in lhe operatlonal sections of this
Storage Temperature ...........cceuu.ns -65° C to 150°C specification is not implied. E: i rating
Power Dissipation 1w conditions for extended penods may affect reliability.
DC Output Current 25mA (One output at a time, 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 \
Vi Input Logic “1" Voltage 20 Vec+.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 (-55°C < Ta< 125°C) (Vcc= 5.0V + 10%)2

SYMBOL PARAMETER MIN |MAX| UNITS NOTES
Average Vcc Power _ ;
Icct Supply Current 100 mA | tavav = tAVAV (min)
Vcc Power Supply Current 20 _
lcc2 (Standby,Stable TTL Input Levels) mA E 2 V. All other inputs at
. VINS ViL or 2 ViH
IMS1620L version 20
Vec Power Supply Current 19 _
Icca (Standby, Stable CMOS Input Levels) mA E 2 (Vcc- 0.2). All other inputs at
IMS1620L version 8 Vin € 0.2 or 2 (Voo -0.2V)
Vcc Power Supply Current _ )
lcca | (Standby, Cycling CMOS Input Levels) 20 A \E/I s S(\gcczz - ;)r.22). (l\r}puts ocyzcilh)ng at
N cc - 0.
IMS1620L version 8
LK Input Leakage Current (Any Input) +5 pA xl‘:’j\;::’:o Voo
loLk | Off State Output Leakage Current £10| pA W:\Z:fo Vee
VOH Output Logic "1" Voltage 24 v |loH=-4mA
VoL Output Logic "0" Voltage 04 V |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 ........ccovereesnennrennne Vss to 3V SYMBOL| PARAMETER |MAX|UNITS|CONDITIONS
Input Rise and Fall Times ..........ccoceeucveenenne Sns - —
Input and Output Timing Reference Levels.. 1.5V Cn Input Capacitance 4 PF_|AV=0to3V
Output Load See Figure 1 Cour | Output Capacitance| 7 pF | AV=0to 3V
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Note b: This parameter is sampled and not 100% tested.




IMS1620M/1620LM

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

READ CYCLE®
No. Stam;e‘avr:/l iﬁ:nata PARAMETER Inmﬂlsrzszomf( lesrlszo':;:i ":II‘Isl: 62OI’II:IIZ‘)J( UNITS | NOTES
1 | tewav tacs | Chip Enable Access Time 45 55 70 ns
2 | tavav trc | Read Cycle Time 45 55 70 ns c
3 | tavav taa | Address Access Time 45 55 70 | ns
4 | taxax toH- | Output Hold After Address Change| 5 5 5 ns
5 | teLax tz Chip Enable to Output Active 5 5 5 ns j
6 | teHaz tviz | Chip Disable to Output Inactive 0 15 0 20 0 25 ns f,]
7 | teuiccH | teu | Chip Enable to Power Up 0 0 0 ns i
8 [ teHiccL| teo | 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 Vit max and Vii min.
Note f: Measured +200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E and W must transition between Vi1 to ViL or ViL to Vikin @ monotonic fashion.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1°¢
2 tavav 1
ADDRESS | * [
[e— 3 tavav
4 taxax
I/0 (DATAOUT) | OOOOWX OUTPUT VALID l
READ CYCLE 2°
= lj¢—————— 1 teLQv ———>
E
[111111111])
[e——— 5 teLax ——» 6 teHaz
110 (DATA ouT) HIGHIMPEDANCE OUTPUT VALID I

l'—’ 7 teLicCH L_
ACTIVE 8 teHiccL

lec
STANDBY

3/9
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IMS1620M/1620LM

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

WRITE CYCLE 1: W CONTROLLED%"

SYMBOL IMS1620M-45 IMS1620M-55 IMS1620M-70
NO. Standard| Alternate PARAMETER MIN MAX MIN MAX MIN MAX UNITS NOTES
9 | tavav | twe Write Cycle Time 40 50 60 ns
10 | twLwH | twp Write Pulse Width 30 40 50 ns
11 [tetwH | 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 | tDH Data Hold after End of Write 0 0 0 ns
14 | tavwe | 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 (o] 20 [ 25 ns f, j
18 | twHox | tow Output Active after End of Write 5 5 5 ns i, j
Note f:  Measured £200mV from steady state output vollage 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: If W is low when E goes low, the outpuls remain in the high impedance state.
Note j: Parameter guaranteed but not tested.
WRITE CYCLE 1
i- 9 tavav >
ADDRESS l %
ﬁ———— 11 tELWH R
14 tavwH ‘i 16 twHAX
I:—- 15 tavwe — le—— 10 twLwH —
W AN
12 tovwH > I 13 twHDX
/0 (DATA IN)[ DATA VALID * l
17 twioz l<—> l-—— 18 twHox
HIG
/0 (DATA OUT)I DATAUNDEFINED HIMPEDANCE
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IMS1620M/1620LM

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

WRITE CYCLE 2: E CONTROLLEDS:h

NOJ SYMBOL PARAMETER IMS1620M-45 | IMS1620M-55 | IMS1620M-70 | |\ oo NOTES
Standard| Alternate MIN MAX MIN MAX MIN MAX
19 | tavav | twe Write Cycle Time 40 50 60 ns
20 | twieH | 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 | teHDx | toH Data Hold after End of Write 0 0 0 ns
24 | taven | taw Address Setup to End of Write 30 40 50 ns
25 | teHAX | tWR Address Hold after End of Write 0 0 ns
26 [tAVEL | tas Address Setup to Start of Write 0 0 ns
27 |twaz | twz Write Enable to Output Disable 0 15 20 0 25 [ ns | f,j
Note f: Measured :200mV from steady state output voltage. Load capacitance is S5pF.
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 2 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 2 191
'AVAV
AoDRESS [ ) X
26
taver ! 21 tye, — ]
e = —
24 e 1 25
= \ Ywen
W AAMMVAMLAAMNANNN [/[///]}
22 1y, 23 toox
10 (DATA IN) | ; DATA VALID |

/O (DATA OUT) |

A

DATA UNDEFINED

HIGH IMPEDANCE
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IMS1620M/1620LM

DEVICE OPERATION

The IMS1620M has two controlinputs, a Chip Enable
(/E) and Write Enable (/W), 14 address inputs (A0 -A13),
and four Data I/0 pins.

The/Einputcontrols device selection aswell as active
and standby modes. With /E low, the device is selected
andthe 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 isdeselected, the outputs are disabled and the
power consumptionisreducedtolessthanone-thirdofthe
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 address accesstime.
The address inputs may change ataccess 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 atthe outputs at the
specified Chip Enable Accesstime. Ifaddressis 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

Thewrite cycle ofthe IMS1620Misinitiated 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.
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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 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 associated with the operationof any
highspeed device have very highfrequency components,
so lineinductanceisthe dominating factor. Toreduce 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 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.




IMS1620M/1620LM

TERMINATION

Trace linesonamemoryboardinthe array lookto TTL
driver signalslike 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 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 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 2.0 volts | ViN<0.2Vor2 (Vgg-0.2V) E2(Vog-0.2V)
lccpbR1 Data Retention Current 15 |1200| pA |vgc=3.0volts

IccDR2 | Data Retention Current 10 | 800 | pA |Veo=20vols

tEHVCCL | Deselect Time (tcpgr) 0 ns |k

tVCCHEL 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 puS from VpR to Vo min.

LOW V cc DATA RETENTION

. DATARETENTION MODE
Vee 45V N Vor22V T 4sv
tcor R
, _
E/22;1 E2(WRr-0.2V) / \:SS \
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IMS1620M/1620LM

8/9

Package Lead finish

Type FIGURE 1. OUTPUT LOAD
A | Formed flat-pack gold 50V
B Formed flat-pack solder *
C |LcC gold
D | Cerdip solder
E | Small outline, J-bend solder 480Q
G | PGA gold
H | Small outline, Gull wing solder Q (Dour)
J PLCC, J-bend solder
K | Sidebraze ceramic DIP solder 2550 gr?l%ll:.UDlNG
N Ceramic LCC solder
P | Plastic DIP solder I F&?-SER@)ND
S Sidebraze ceramic DIP gold — =
T (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y (Skinny) Flat-pack gold
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
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IMS1620M/1620LM

PACKAGING INFORMATION

22 Pin Ceramic Dual-In-Line Dim |—Inches mm

D Nom| Tol | Nom | Tol
|—————— —_—

A |.118 |.010 | 2.997|.254
A1[.035|.015| .889 |.381
.018 (.003 | .457 |.152

H B1.060 | Typ | 1.524| Max

D |1.10|.013 |27.94 |.330
E |.315|.010 |8.001 |.254

L
—

el (.100 |.010 | 2.54 |.254
L |.145(.020 | 3.683|.508

> -

‘ B>« B > el|= ‘ le—pg1—>
10 equal spaces @ <«— E—>
2.54 ‘

0.100

22 Pin Leadless Chip Carrier

Inches mm
Nom| Tol | Nom | Tol
A .071 |.007 | 1.803 | .178
B1 .025 [.003 | .635 |.076
D .490 | .006 [13.446 | .152
E .290 | .006 |7.366 | .152
el [.050 1.270

Dim Notes

T —— —
° —|_ z el
L \\::Jr B
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[NMOS’

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
* 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 extemnal 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 a low power version offering battery
backup data retention operating from a 2 volt supply.

PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
AS NC NC Vec NC
As []1 24 Jvee — A0 A -
A6 Clo 2 dm As —J a1 - A2 Ve
A7 E: 22%;\: L4 —az YO o [&—Vss
As ) — a3
Ao l:; :; = :-2 A —M M aow MEMORY ARRAY
AO[le 19 J a0 A0 — A5 O[T seLecT] 256 ROWS
A7 18 Ne At — a6 As 256 COLUMNS
A12[Js 17 [JvO, m2 — A7 ™
A3 16[Jv0, —:; VO, (— ar
E Em 15[ Jvo; M3 o
G 11 14 Jvos € j 1 a8 —
vss [J12 13 W :“zvq_ T T
T vss NCW 1O, A3 =
DIP CHIP 10y ————1 = counnvo
CARRIER f 1o, el COLUMN SELECT
EGW |n: cTL
RRAHER
PIN NAMES AD_AD A0 A1 A12 A1 I—E

Ay-A,, ADDRESS INPUTS | Vce POWER (+5V)

w WRITE ENABLE Vss GROUND

VO DATAIN/OUT E

E CHIP ENABLE I | E

G OUTPUTENABLE w. 1
November 1989 1/9
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IMS1624M/1624LM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0 to 7.0V
Voltage on /O Pins (13-16).......... -1.0 to (Vcc+0.5)
Temperature Under Bias...
Storage Temperature ....
Power Dissipation

..-55°C to 125°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 oparahon of the device at these or any other

d in the op ions of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliability.

conditions above those indi

DC Output Current 25mA (One output at a time, 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 \
Viu Input Logic "1" Voltage 20 Vce+0.5 \ Allinputs
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|

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

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

SYMBOL PARAMETER MIN | MAX| UNITS NOTES
Icct Average Voo Power 100 | mA | tavav = tavaAv (min)
Supply Current
Vcec Power Supply Current 20 _
loc2 (Standby,Stable TTL Input Levels) mA E 2 ViH . All other inputs at
- VINS ViL or 2 VIH
IMS1624L version 20
Vcc Power Supply Current 19 _
lcca (Standby, Stable CMOS Input Levels) mA E 2 (Vcc-0.2). All other inputs at
. VIN< 0.2 or 2 (Vec-0.2V)
IMS1624L version 8
Vcc Power Supply Current — _
| (Standby, Cycling CMOS Input Levels) 20 E2 (Vec-0.2) . Inputs cycling at
CC4 mA ViN< 0.2 or 2 (Vec-0.2V)
IMS1624L version 8
Vee = max
LK Input Leakage Current (Any Input) +5 PA Vi Vss to Voo
loLK Off State Output Leakage Current +10| pA xf:f:v";:):o Vee
VoH Output Logic "1" Voltage 24 Vv loH = -4mA
VoL Output Logic "0" Voltage 0.4 V |lo.=8mA

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

AC TEST CONDITIONS

CAPACITANCEP (Ta=25°C, {=1.0 MH2)

Input Pulse Levels ........ccccoevvreererveruenenns
Input Rise and Fall Times -
Input and Output Timing Reference Levels..1.5V
Output Load .......cccevevevevvcnvenrceninne See Figure 1

SYMBOL

PARAMETER

MAX | UNITS |CONDITIONS

CiN

Input Capacitance

4| pF [av=0toaV

Cout

Output Capacitance

7 | pF |AV=0t03V

2/9
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IMS1624M/1624LM

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

READ CYCLE®
1| tetav tacs | Chip Enable Access Time 45 55 70 ns
2 | tavav trc | Read Cycle Time 45 55 70 ns
3 | tavav tan | Address Access Time 45 55 70 ns
4 | teLav toe | Output Enable Access Time 20 25 ‘ 30 ns
5 | taxax tod | OutputHold After Address Change| 5§ 5 5 ns
6 | teLox tiz | Chip Enable to Output Active 5 5 5 ns j
7 | toLox toLz | Output Enable to Output Active 5 5 5 ns i
8 | teHaz tiz | Chip Disable to Output Inactive 0 15 0 20 0 25 ns f,]
9 | taHOz toHz | Output Disable to Output Inactive 0 15 0 20 0 25 ns f,]
10 {"teuccH | teu | Chip Enable to Power Up 0 0 0 ns | .j
11| tediccL | teo | 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 READCYCLE18&2,Wis high for entire cycle.
Note d: Device is continuously selected; E low.
Note e: Measured between ViL 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 Vi to ViL or ViL to Vi in a monotonic fashion.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1°4
2 tavav 4
ADDRESS | ) * |
[ 3 tavav
< 5 taxax
110 (DATAOUT) | OUTPUT VALID I
READ CYCLE 2°
I : 2 tavav 1
ADDRESS |—* * |
1 teLav ——»
e W 1//////////1/14
I . > 9 tGHoZz
G 4 talav " F_
1
7 taox '_—’l tEHICCL
O (DATAOL HIGHZ OUTPUT VALID ——
ACTVE 10 teLiccH
lec

STANDBY

3/9
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IMS1624M/1624LM

RECOMMENDED AC OPERATING CONDITIONS (-55°C < Ta < 125°C) (Vcc = 5.0V +10%)
WRITE CYCLE 1: W CONTROLLEDS"

586

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 | tow Chip Enable to End of Write 30 40 50 ns
15| tovwH | tpw Data Setup to End of Write 20 30 ns
16| twHDX | tpH 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
19| tWHAX | tWR  |Address Hold after End of Write 0 0 0 ns
20 | twraz | twz Write Enable to Output Disable 0 |15{0 |20]|0]25 ns fi
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
PARAMLTER 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 | {ELEH | tow Chip Enable to End of Write 30 40 50 ns
25| {DVEH | tpw Data Setup to End of Write 20 25 30 ns
26| {EHDX | 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 [ {EHAX | tWR Address Hold after End of Write 0 0 0 ns
29| {AVEL | tAS Address Setup to Start of Write 0 0 0 ns
30 | twLQz | twz Write Enable to Output Disable 0 (15 20 25 ns 1j
WRITE CYCLE 3: Fast Write, Outputs Disabled?"
IMS IMS IMS
SYMBOL 1624-45 |1624-55 [1624-70
PARAMETER 2 UNITS NOTES
No |Standard |Alternate MIN [MAX |MIN [MAX [MIN |MAX
31| tAVAV | twC 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 | 1wHDX | 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 tAWL | tas Address Setup to Start of Write 0 0 0 ns
Note f: Measured £200mV from steady state output voltage. Load capacitance is 5pF.
Note g: E, G and W must transition between Vinto ViL or Vi to Vix 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 outputs remain in the high impedance state.
Note j:  Parameter guaranteed but not tested.
4/9




IMS1624M/1624LM

WRITE CYCLE 1
le 12 tavav -
ADDRESS | I
[— 14 teLwH —_—
le 17 tavwh {19 twhax
l:— 18 tavwe —» [ 13 twiwH ——>
w
15 towwH | 16 twHDX
/0 (DATA IN)| ) DATA VALID J( I
20 tvvn.ozln—v |-—> 21 twhox
110 (DATA OUT)I DATA UNDEFINED HIGH IMPEDANCE
WRITE CYCLE 2
22 tavav
ADDRESS | 4 |
29 |
tAVEL —— 24 teLEH ——
£ .
27 tAVEH 28 teHAX
23
7Y, twi
W AN (/][] 1]/]
25 toven 26 tEHDX
1/0 (DATA IN) I > DATA VALID |
30 twLaz L—o
HIGH IMPEDANCE
1/0 (DATA OUT) l DATA UNDEFINED
WRITE CYCLE 3
31 tavav >
ADDRESS | ( |
35 tavwh —_— >
< R 36 twHAx
—_ 37 tAVWL — 32 MLWH —.[—
w X y
lD?I?VH — 34 twHox
1/0 (DATA IN) DATA VALID % I

5/9
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IMS1624M/1624LM

DEVICE OPERATION

The IMS1624M has three controlinputs, Chip Enable
(/E), Output Enable (/G) and Write Enable (/W), 14 ad-
dress inputs (A0 -A13), and four Data I/O pins.

The/E input controls device selection aswell 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
memorycellsare controlled bythe/W and/Ginputs. 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.

READCYCLE

Aread cycle is defined as /W > ViHmin 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
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 ataccess
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
thatis initiated bythe latter of /E or /G going low. Aslong
asaddressis stable when/E goes low, valid datais atthe
outputs at thelatter of specified Chip Enable Access or
QOutput Enable Access times. If addressis notvalidwhen
/E goeslow, the timingis as specifiedin READ CYCLE 1.
Chip Enable access time is not affected by the duration of
the deselectinterval.

6/9
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WRITECYCLE

The write 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 untiltwLaz. To aviod bus contention, the /G
inputcan be held high throughout the write operation.

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 (if /G is low). The data from the
memory willbe the same as the input data unlessthe 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 eliminatingany bus conten-
tionconsiderations.

e

e = e T e



IMS1624M/1624LM

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 associatedwiththe operationofany
high speed device have very highfrequency components,
so line inductanceis the dominating factor. Toreduce 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
memoryboardand atthe end of a longinductive path. The
groundgridofthe memoryarray should extend to the TTL
driver periphery circuitarea to provide a solid ground ref-
erence for the TTL drivers and prevent loss of operating
margin of the drivers dus to differential ground noise.

TERMINATION

Trace linesonamemory boardinthe array look to TTL
driver signalslike lowimpedance, unterminatedtransmis-
sion lines. Inorder 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 refiection 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
resultinadifferentsignalimpedance, a resistor of prede-
termined value may not properly match the signal path
impedance. The propervalue of resistance should there-
fore be selected empirically.

DATA RETENTION (L version only) (-55°C < Ty s 125°C)

SYMBOL PARAMETER MIN|TYP*| MAX| UNITS NOTES

VbR Data Retention Voltage 2.0 volts | ViN<0.2Vor2 (Vgc-0.2V) E2(Vgg-0.2V)
IcCDR1 | Data Retention Current 15 [1200 | pA |Vec=3.0volts

IccDR2 | Data Retention Current 10 | 800 [ pA |Vec=2.0vols

tEHVCCL | Deselect Time (tcpR) 0 ns [ijk

tVCCHEL [ Recovery Time (tg) tre ns | ik (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 \hR to Vg min.

LOW V cc DATA RETENTION

DATA RETENTION MODE

V, -
ce 4.5V >\

Vpr22V

/| 4sv

tcor >

E2(Vpr-0-2V)
£ /2 2 ; / R

7/9
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IMS1624M/1624LM

Type | Package Lead finish FIGURE 1. OUTPUT LOAD
A | Formed flat-pack gold 5.0V
B Formed flat-pack solder
C |LCcC gold
D Cerdip solder
E Small outline, J-bend solder 480Q
G PGA gold
H | Small outline, Gull wing solder 1/O (Dour)
J PLCC, J-bend solder
K | Sidebraze ceramic DIP solder 33%'|:_UDING
N | Ceramic LCC solder 255Q SCOPE AND
P Plastic DIP solder FIXTURE)
S | Sidebraze ceramic DIP gold — =
T (Skinny) Flat-pack solder
W | Ceramic LCC gold
Y (Skinny) Flat-pack gold
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

DEVICE SPEED PACKAGE

8/9

45ns

IMS 1624M 45ns
IMS1624LM 55ns
55ns
70ns
70ns

PART NUMBER

STANDARD LOW POWER
CERAMIC DIP | IMS1624S-45M | IMS1624LS45M
CERAMIC LCC | IMS1624N-45M | IMS1624LN45M
CERAMIC DIP | IMS1624S-55M | IMS1624LS55M
CERAMIC LCC | IMS1624N-55M | IMS1624LN55M
CERAMIC DIP | IMS1624S-70M | IMS1624LS70M
CERAMIC LCC | IMS1624N-70M | IMS1624LN70M
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PACKAGING INFORMATION

24 Pin Ceramic Dual-In-Line Dim |—Inches mm
Nom | Tol ‘| Nom | Tol

A 1.096 |.012 | 2.438|.305
A1 |.035 |.015| .889 |.381

e B |.018 {.002 | .457 |.051

B1 [.060 | Typ | 1.524 | Max

D |1.20 |.012 {30.48 |.305

N _|_ : E |.315|.010 |8.001 |.254
/ E1 {.295 |.015 |7.493 |.381
J el [.100 {.010 | 2.54 |.254

o) L |.145].020 | 3.683|.508

Y
v ’:
Y
| L A1
| T‘ B« Bim| [« >elj< ‘ g

11 equal spaces @

2.54

0.100

<« E—>»

28 Pin Leadless Chip Carrier

Inches mm
DM Nom [ Toi | Nom [ Tol | %S
|‘ A |.071|.007 | 1.803 ]| .178

B1 |.025.003|.635 |.076
g D |.550 |.010 {13.970] .254
E |.350 |.010|8.890 | .254
el |.050 |.002|1.270 | .051

Jr_;\ ]
= %81
0 -+
z el
—
\k—:)_f \ —

9/9
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NMOS’

FEATURES

+ INMOS' Very High Speed CMOS

« Military Temperature
» Advanced Process - 1

Range (-55°C to 125°C)
.6 Micron Design Rules

+» 8K x 8 Bit Organization
+ 45, 55 and 70 ns Address Access Times

+ 45, 55 and 70 ns Chip
« Fully TTL Compatible

Enable Access Times

+ 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

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.

(L version only)
PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM
—Vce
NC O 28 3 Vee , 5 . v,
A2 2 20w ‘I_’l‘Ll’E‘;mEc“:" 0 30 -1 :? YOy *
A, — — MEMORY ARRAY
7 O3 20E :z[_lnn Ay 10,
A s T 23 a, - 256 ROWS
A Qs 30 A N=p = Ao 256 COLUMNS
AOs 2apa N=E . P L
A Qe 20 A, ¥ = alne ‘—A: 10,
A Oz 206 A,g! uEE —a, VO —
A O 21 O A Mpdre H#CAe A —
sgy 2be B =l I
% gw 1vpw, MEm nCw,  —fAw 07, i COLUMN IO
gy sfhw, P i PHO M 00— g, COLUMN SELECT
10, 12 17 3 1o, «A000000: v, 'S meur
wsd s 16 o, 10, 10y Vs NG 10y 10y 0y TT1Y9 b | oama J
Vss O 14 15 3 1o, ELEGW L Ao A Az Ay Ao
DIP Lcc ¥
N,
PIN NAMES -

AgA;2  ADDRESS INPUTS

Vcc POWER(+5V)

w WRITE ENABLE

Vss GROUND

1/04-1/0g DATA INOUT

EyE; CHIPENABLE

G OUTPUT ENABLE

November 1989
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IMS1630M/1630LM

ABSOLUTE MAXIMUM RATINGS*

Voltage on any pin relative to Vss......... -2.0to 7.0V *Stresses greater than those listed under "Absolute Maximum Ratings”
Voltage on 1/0 -1.0 to (Vec+0.5)V may cause permanent damage to the device. This is a stress rating
"""""" T e o 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 W conditions for extended periods may affect reliability.
DC Qutput Current. 25mA
(One output at a time, one second duration)
DC OPERATING CONDITIONS
PARAMETER MIN TYP MAX | UNITS NOTES

Vee Supply Voltage 4.5 5.0 55 \"

Vss Supply Voltage 0 0 \"

Viu Input Logic “1" Voltage 20 Vece+0.5 \ All inputs

Vi Input Logic "0" Voltage -1.0* 0.8 \Y All inputs

Ta Ambient Operating Temperature -55 +125 °C 400 linear f/min air flow|

*Viumin = -3.0 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
Icc1  |Average Vce Power 85 | mA | tAVAV = tAVAV (min)
. Supply Current
Vee Power Supply Current E 2 Vi . All other inputs at
lcc2 (Standby,Stable TTL Input Levels) 30 | mA | ym< Vi or > Vi
Vec Power Supply Current E 2 (Vcc- 0.2). All other inputs at
lcca (Standby, Stable CMOS Input Levels) 17 | mA ViNg 0.2 or 2 (Vcc-0.2V)
lccs | Voo Power Supply Current 20 | mA |E2 (Vec-0.2). All other inputs cycling
(Standby, Cycling CMOS Input Levels) atVin< 0.2 or 2 (Vec-0.2V)
Vce = max
Lk Input Leakage Current (Any Input) 5 | pA VIN = Vss to Veco
Vce = max
loLk Off State Output Leakage Current +10| pA ViN = Vss to Vce
VOH Output Logic "1* Voltage 24 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.

AC TEST CONDITIONS CAPACITANCE? (Ta=25°C, f=1.0MHz)°
Input Pulse Levels .........coocuveereenecccnee Vss to 3V SYMBOL| PARAMETER MAX [ UNITS [CONDITIONS
Input Rise and Fall Times .......ccccceeeerevenuenene 5ns - -
Input and Output Timing Reference Levels.. 1.5V Cn Input Capacitance 5 pF_|aV=0%3V
Output Load ........ccuvveveeereecrnecinrennenes See Figure 1 Cout | Output Capacitance| 7 pF | AV=0to3V
Note b: This parameter is sampled and not 100% tested.
2/9
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IMS1630M/1630LM

RECOMMENDED AC OPERATING CONDITIONS (-55°C S Tp < 125°C)(Vcg = 5.0V 10%)

READ CYCLE?
NO.|—szSYMBOL___ PARAMETER e oo e | tooMTor| UNITS |  NOTES
1| E1LQv | tAcs | Chip Enable Access Time 45 55 70 ns
2 | 'e2HQv | 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 d
5 | taLav !OE | Output Enable to Data Valid 15 20 25| ns
6 | taxax toH | Output Hold After Address Change | 5 5 5 ns
7 | tetiLax | %z | Chip Enable to Output Active 5 5 5 ns
8 | tE1HQZ | Hz | Chip Disable to Output Inactive 0|20 0|25/ 0|25| ns fj
9 | te2Hax | 'Lz | Chip Enable to Output Active 5 5 5 ns
10 [ teoLaz | 'HZz | Chip Disable to Output Inactive 0|20 0{25| 0|25 ns f,j
11 | taLax 47 | Output Enable to Output Active 5 5 5 ns
12 | taHoz tHz | Output Disable to Output Inactive 0[20| o|25|0|25| mns fj
13 | te1LiccH | tPU | Chip Enable to Power Up 0 0 0 ns i
14 | tE1HICCL | 1PD | Chip Enable to Power Down 25 30 35 ns i
15 | 'E2HICCH | 'PU | Chip Enable to Power Up 0 0 0 ns j
16 | te2LiccL | tPD | Chip Disable to Power Down 25 30 35| ns i
tr Input Rise and Fall Times 50 50 50 ns ej
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 Vi min.
Note f: Measured 200mV from steady state output voltage. Load capacitance is SpF.
Note g: E1, E2, G and W must transition between V4 to Vj_ or Vj_ to V4 ina monotonic fashion.
Note j: Parameter guaranteed but not tested.
READ CYCLE 1%¢
I 3 tavav —_—
ADDRESS [ ) ) S
b 4 oy | ————f
e— 6 taxox o
VO (DataOu) | OO OUTPUT VALID |
READ CYCLE 2°¢
P — 3 v —_—
ADDRESS [ ) - ]
j e 1 QY et
- l— 7
E1 X el T * e
| ' 10 ezaz
)
B2 £ ] AUVARNARANAANAAN
o © ox ] 2tz ZFI_
_ Sty —
G i: - > = ! l 14 fenmcet
11 Gox . 116 %ol
VO (Data Out) OUTPUT VALID H
13 EeweceH !
acve______| 15 teaaccn
1cC  sranoay y
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IMS1630M/1630LM

RECOMMENDED AC OPERATING CONDITIONS (-55°C < Ta< 125°C) (Vcc = 5.0V £10%)
WRITE CYCLE 1: W CONTROLLEDS"

IMS IMS IMS
SYMBOL 1630M- [1630M- [1630m- | UNITS | NOTES
PARAMETER 4 55 70
No | Stan'd Alt. MIN |MAX [MIN [MAX|MIN [MAX
18 |tAVAV |tWC | Write Cycle Time 45 55 70 ns
19[tWLWH | twp | Write Pulse Width 35 45 50 ns
20[tE1LWH| tcw | Chip Enable 1 to End of Write 35 45 50 ns
_ZH tEaHwH tcw | Chip Enable 2 to End of Write 35 45 50 ns
22\tbvWH | 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 [tAW [ Address Setup to End of Write 35 45 50 ns
25tAWWL |tAS | Address Setup to Start of Write 0 0 0 ns
26[twHAX |twR | Address Hold after End of Write 0 0 0 ns
27|tWLQZ | twz | Write Enable to Output Disable 0] 20| 0]20]0|25]| ns fi
28 |TWHQX | tow | Output Active After End of Write 5 5 5 ns ij
WRITE CYCLE 2: E1 OR E2 CONTROLLED#"
IMS IMS IMS
SYMBOL 1630M- |1630M- | 1630M-
PARAMETER a5 55 70 UNITS | NOTES
No | Stan'd Alt. MIN [MAX |MIN [MAX|MIN |MAX
29| tAVAV | tWC | 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 tEQH@ tcw | Chip Enable 2 to End of Write 35 45 50 ns
33|tDVETH| t DW | Data Setup to End of Write 20 25 25 ns
34{tE1HDX | tDH | Data Hold after End of Write 0 0 0 ns
35|tAVETH | tAW | Address Setup to End of Write 35 45 50 ns
36 |tE1HAX | twr | Address Hold after End of Write 0 0 0 ns
S71tAVEIL | tAs | Address Setup to Start of Write 0 0 0 ns
38(twLQz | tWZ | Write Enable to Output Disable ol 20| ol 20l o 25 ns 1
WRITE CYCLE 3: FAST WRITE, OUTPUTS DISABLED (DEVICE CONTINUOUSLY SELECTED, G HIGH)Q"h
IMS IMS IMS
SYMBOL 1630M- |1630M- | 1630M-
PARAMETER 45 55 70 UNITS | NOTES
No | Stan'd Alt. MIN JMAX [MIN [MAX]|MIN | MAX
39|tAVAV [ tWC | Write Cycle Time 25 30 35 ns
40[tWLWH | twp | Write Pulse Width 20 25 30 ns
41{tovwH | tcw | Data Set-up to End of Write 20 25 30 ns
42 |twHpX | tcw | Data Hold After End of Write 0 0 0 ns
43 [tAVWH | tpw | Address Set-up to End of Write 20 25 30 ns
441twHAX | tpH | Addres Hold After End of Write 0 0 0 ns
45tAvWL | tAS | Address Set-up to Start of Write 0 0 0 ns

Note f: Measured £200mV from steady state output voltage. Load capacitance is SpF.
Note g: E1, E2, G and W must transition between Vin to ViL or Vi to ViH in @ monotonic fashion.
Note h: E1, or W must be > VHor E2 must be < ViL during address transitions.
If W is low when the later of E1 goes low or E2 goes high, the outputs remain in the high impedance state.
Parameter guaranteed but not tested.

Note i
Note j:
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WRITE CYCLE 1

— e 18 tavav B ————

ADDRESS [ ) Y |

je——————— Vtawy

e [ YT

[ ——— S —

E2 |{“ém! lennnnm

= S wm 24 o rrywpes- nang Il
W 2 - -
W TR i
22—
ovw ——od j@— 23 twmiox
VO (DATAIN) | ; DATA VALD X |
I
27 waz L—.”'\mom
I/O (DATA OU-'-) I HIGH MPEDANCE ’ I
WRITE CYCLE 2
-~ 29 tavav — e
4 \
aooress [ X ( I
j——————————— 31 EuEH —
Et Y £
e—]37 tayen
1
B2 _ | o e — K |
le—————————— 35 e 'ashw
o——— Ve —of |
je— 33 —o
ovel ——oq @— 34 Enox

10 (DATAIN) [ X oaravan X |

/O (DATAOUT) | HIGH IMPEDANCE

WRITE CYCLE 3

- 39 tayav —_—

aooress [ X ( ]

Quwy ———ed

-——— 45 tayw —

2 AALAALARAARAARAANY o YII77777777),

le— 41—

ovw  —— 42 twox
/O (DATAIN) | X DATA VALID * |
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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 1 to /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
Wword out of 8K words. Read and Write operations on the
memory cells are controlled by the Winput. 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
control the operation of the output drivers. When Gis high,
the output drivers are in a high impedance state, indepen-
dant of the E1, E2 and W inputs.

READ CYCLE

A read 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 s 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 /01 -
1/0 8 to be active.

WRITE CYCLE

The write cycle of the IMS1630M is initiated by the later of
E1or 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
outputbufferwillbe turned on by the later of tE1LQX afterthe
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
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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 opgrationis to
keep G high during the write cycle. During a write cycle,
data on the 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 signalis 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 E1islowandE2is high, the outputs remainin a high
impedance state (unless G is low). If G is low when W
goes high atthe 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 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 highimpedance 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 aiter 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
operationisto 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 lcc4) may be achieved by using
CMOS levels. The power consumption will be lower at
typical TTL levels than at the worst case levels.




IMS1630M/1630LM

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 trapsients 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 extendto the 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)

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.

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

SYMBOL PARAMETER MIN [TYP* [Max|uNITS NOTES
VbR Data Retention Voltage 2.0 volts | Vi 0.2V or > (Ve -0.2V) E >(Vec -0.2V)
IcCDR1 Data Retention Current 15 |1200| MA | Vcec=3.0volts

lccprz | Data Retention Current 10 |800| MA | Vgo=2.0volts

tenvecoL | Deselect Time (tcDR 0 ns ik

tvccHeL | Recovery Time (RR) the ns | jk (trc=Read Cycle Time)

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

Data Retention Mode

v
ce 45V

VDR> 2V

S 45V

tcor

m|

» R

/27? N

E>(Vpg-0.2V) yd N t ;\
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8/9

Type | Package Lead finish FIGURE 1. OUTPUT LOAD
A | Formed flat-pack gold 5.0V
B | Formed flat-pack solder '
C LCC gold
D | Cerdip solder
E | Small outiine, J-bend solder 4800
G | PGA gold
H | Small outline, Gull wing solder e}
J PLCC, J-bend solder
K | Sidebraze ceramic DIP solder 2550 zr?l%II:.UDING
N | Ceramic LCC solder
P | Plastic DIP solder :l: ?&?SEQND
S | Sidebraze ceramic DIP gold = =
T (Skinny) Flat-pack solder
W | Geramic LCC gold
Y (Skinny) Flat-pack gold
TRUTH TABLE

E? E2 w G o 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 NU
DEVICE SPEED | PACKAGE ART NUMBER

STANDARD LOW POWER

45ns CERAMIC DIP IMS1630S-45M IMS1630LS45M

IMS 1630M . 45ns CERAMIC LCC | IMS1630N-45M IMS1630LN45M
IMS1630LM -—65ns 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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PACKAGING INFORMATION
28 Pin Ceramic Dual-In-Line

[ D oI [ inches mm
\ Nom | Tol | Nom | Tol
\ A |.085.010 | 2.159.254
A1 {.050 |.010 [1.270 | .254
B |.018|.002 | .457 |.051
{ ] B1 |.060 | Typ | 1.524 | Max
> D |1.40.016 |35.56 |.406

E |.315|.010 (8,001 |.254
E1 |.595 | .010 [15.113|.254
o1 [.100|.010 | 254 |.254
o L |.145].020 | 3.683|.508

) v

v > v

L J L —AA

I < B1 : el = <—[E{—>
IB<— 13 equa2I zaaces@ —-I -<— F—>»

0.100
32 Pin Leadless Chip Carrier

[ inches mm
Dim Nom | Tol [ Nom | Tol Notes
A .071 |.007 | 1.803 | .178
B1 1.025|.003|.635 |.076
D .550 | .010 [13.970] .254
E .450 |.010 | 11.43 | .254
el [.050 {.002 |1.270 | .051

B1

=

—
— el
—_
——
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) INMOs

&

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 1/0s

IMS 1635M: 8Kx8

IMS 1695M: 8Kx9
Advance Information
FEATURES

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

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,
10pA typical at 25°C

Packages include: DIP and LCC

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 to dataand enhanced bus con-
tention control. The 16x5M series are intended for military
applications that demand high performance and superior
reliability.

64K x 1
A0 u —Vce
[*—Vss
MEMORY ARRAY
128 ROWS
512 COLUMNS
A6 i

D ‘COLUMN 1/ CIRCUITS Q

PIN NAMES

A0-A12 ADDRESS INPUTS]

16K X 4 (Separate Inputs and Outputs)

A0 —Vce
*—Vss

MEMORY ARRAY
512 COLUMNS

103735 MOY

==

High impedance outputs
_during write mode

T T {827 '
Wi I— = 1627only|

E
_ s R,
W [E.E1.E2 CHIPENABLE| i 1626 only |
| Outputs track inputs
Lo = - - during write mode
16K x 4 (Without and with Output Enable) 8Kx8/8Kx9
A0 1 *~—Vcc A0 3 I .‘_“622
3 [ Vss =1 | memoRy ARRAY
= MEMORY ARRAY @
® 128 ROWS = 512 COLUMNS
m 512 COLUMNS 3]
m -
9 AB L

COLUMN IO

November 1989

7
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FEATURES

« INMOS' Very High Speed CMOS

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

« 30, 35 and 45 ns Address Access Times

« 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 and 28 Pin LCC

« Single +5V + 10% Operation

« Power Down Function

IMS1800M CMOS
High Performance

256K x 1 Static RAM

MIL-STD-883C

Advance Information

DESCRIPTION

The INMOS IMS1800M is a high performance 256Kx1
CMOS Static RAM. The IMS1800M provides maximum
density and speed enhancements with the additional
benefits of lower power and superior reliability.

The IMS1800M features fully static operation requiring
no external clocks or timing strobes, with equal access
and cycle times. Additionally, the IMS1800M provides a
Chip Enable function (E) that can be used to place the
device into a low power standby mode.

The IMS1800M is a high speed VLSI RAM intended for
military applications which require high performance and
superior reliability.

PIN CONFIGURATION LOGIC SYMBOL

AB A7 Asvec A
zZ

—%%r)

as 1 24 [ vee —In
A7 2 22 As |
A8 3 2 M T
A9 4 21 [ M ae
A10 s 20 % A2 o4
an e WA ot
nMaC]7 18 [ A17
MS e 17 M6 b
a0 o 16 (2 A13 s
o 1o 15 M2 v
w Cn uJo an
vss (12 13[JE — Az
Wvis E D A2 — :::
DIP and SOJ CHIP —]
an CARRIER o
-1 A7
Y7
OO E W
PIN NAMES
Ay A,, ADDRESS INPUTS Q DATA OUT
w WRITE ENABLE Vec POWER (+5V)
E CHIP ENABLE | Vss GROUND
D DATA INPUT
November 1989

BLOCK DIAGRAM

Al
a2 le— Ve
™ e— Vss
™ Row MEMORY ARRAY
SELE 256 ROWS
L 1024 COLUMNS
As
A7
A8
D(Dy) QD7)
COLUMNSELECT
E_ A0 AD A10 A11 A12 A13 A14 A15 A16 A17
w

7n
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FEATURES

» INMOS' Very High Speed CMOS

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

+ 30,35 and 45 ns Address Access Times

« 30, 35 and 45 ns Chip Enable Access Times
* Fully TTL Compatible

» Common Data Input and Outputs

« Three-state Output

« 24 Pin 300-mil DIP and 28 Pin LCC

« Single +5V + 10% Operation

« Power Down Function

IMS1820M CMOS
High Performance

64K x 4 Static RAM

MIL-STD-883C

Advance Information

DESCRIPTION

The INMOS IMS1820M is a high performance 64Kx4
CMOS Static RAM. The IMS1820M allows speed en-
hancements to existing 64K x 4 applications with the
additional benefit of reduced power consumption .

The IMS1820M features fully static operation requiring
no external clocks or timing strobes, with equal access
and cycle times. Additionally, the IMS1820M provides a
Chip Enable function (/E) that can be used to place the
device into a low power standby mode.

The IMS1820M is a high speed VLS| RAM intended
for military applications which require high performance
and superior reliability.

PIN CONFIGURATION

A7 ABNC Vec NC.

as ] 2¢ [ Vee
AT 2 aéﬁu —
s s Y —]
A e prympty -]
Ao 20 |1 A2 —]
Mi[e 19 % :; —
A2 —
NH= M = 13 -
Aa o 18 0, -
M5(110 |5§V°; —
[ = 1] 1upJw, —
Vs )12 B [Iw —
NCVisNCW 10, 1
DIP and SOJ CHIP -
CARRIER 1
PIN NAMES
A,- A, ADDRESS INPUTS Vec POWER (+5V)
w WRITE ENABLE | Vss GROUND
O-vo DATA INVOUT
E CHIP ENABLE
November 1989

LOGIC SYMBOL

TTLIZRT TR

BLOCK DIAGRAM

f¢— Ve
1 [— Vs
MEMORY ARRAY
R
1024 COLUMNS
3
4
vo, COUMN VO

RRERNA]
K
:

AS A9 A10 A1 A1ZAI3 AT6 A8

n
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SALES OFFICES

AUSTRALIA

NSW 2027 EDGECLIFF

Suite 211, Edgecliff centre
203-233, New South Head Road
Tel. (61-2) 327 39.22

Telex: 071 126911 TCAUS
Telefax. (61-2) 327.61.76

BRAZIL
05413 SAO PAULO

R. Henrique Schaumann 286-CJ33

Tel. (55-11) 883-5455

Telex: (391)11-37988 "UMBR BR*

CANADA

BRAMPTON, ONTARIO
341 Main St. North

Tel. (416) 455-0505
Telefax: 416-455-2606

CHINA

BEIJING

Beijing No. 5 Semiconductor
Device Factory

14 Wu Lu Tong Road !
Da Shang Mau Wai

Tel. (861) 2024378

Telex 222722 STM CH

DENMARK

2730 HERLEV

Herlev Torv, 4

Tel. (45~42) 94.85.33
Telex: 35

Telefax: (45-42) 948694

FRANCE

94253 GENTILLY Cedex
7 - avenue Gallieni - BP. 93
Tel.: (33-1) 47.40.75 75
Telex: 632570 STMHQ
Telefax: (33-1) 47.40.79.10

67000 STRASBOURG
20, Place des Halles
Tel. (33) 88.75.50.66
Telex: 870001F

Telefax: (33) 88.22 29 32

HONG KONG

WANCHAI

22nd Floor - Hopewell centre
183 Queen's Road Easl

Tel. (852-5) 8615788

Telex: 60955 ESGIES HX
Telefax: (852-5) 8656589

‘INDIA

NEW DELHI 110001
Liason Office

62, Upper Ground Floor
World Trade Centre
Barakhamba Lane

Tel 3715191

Telex: 031-66816 STMI IN
Telefax: 3715192

ITALY

20090 ASSAGO (Mi)

Ve Milanofiori - Strada 4 - Palazzo A/4/A
Tel. (39-2) 89213.1 (10 linee)

Telex: 330131 - 330141 SGSAGR
Telefax: (39-2) 8250449

40033 CASALECCHIO DI RENO (BO)
Via R. Fucini, 12

Tel. (39- 51)591914

Telex. 512

Telefax: (39 51) 591305

00161 ROMA

Via A. Torlonia, 15

Tel. (39-6) 8443341
Telex: 620653 SGSATE |
Telefax: (39-6) 8444474

JAPAN

TOKYO 108

Nisseki - Takanawa Bld. 4F
2-18-10 Takanawa
Minato-Ku

Tel. (81-3) 280-4121
Telefax: (81-3) 280-4131

KOREA

SEOUL 121

8th floor Shinwon Building
823-14, Yuksam-Dong
Kang-Nam-Gu

Tel. (82-2) 552-0399
Telex: SGSKOR K29998
Telefax: (82-2) 552-1051

NETHERLANDS

5612 AM EINDHOVEN
Dillenburgstraat 25
Tel.: (3140) 550015
Telex:

Telefax (31-40) 528835

SINGAPORE

SINGAPORE 2056

28 Ang Mo Kio - Industrial Park 2
Tel. (65) 4821411

Telex: RS 55201 ESGIES

Telefax. (65) 4820240

SPAIN

08021 BARCELONA

Calle Platon, 6 4" Floor, 5™ Door
Tel. (34-3) 4143300-4143361
Telefax: (34-3) 2021461

28027 MADRID

Calle Albacete, 5

Tel. (34-1) 4051615
Telex: 27060 TCCEE
Telefax' (34-1) 4031134

SWEDEN

S-16421 KISTA
Borgarfjordsgatan, 13 - Box 1094
Tel.: (46-8) 7939220

Telex. 12078 THSWS

Telefax: (46-8) 7504950

SWITZERLAND

1218 GRAND-SACONNEX (GENEVA)
Chemin Francois-Lehmann, 18/A
Tel. (41-22) 7986462

Telex: 415493 STM CH

Telefax: (41-22) 7984869

TAIWAN

TAIPEI

12th Floor

571, Tun Hua South Road
Tel. (886-2) 755-4111
Telex: 10310 ESGIE TW
Telefax: (886-2) 755-4008

UNITED KINGDOM and EIRE

MARLOW, BUCKS
(PEIianar House, Parkway
Tel.: (44- 628) 890800
Telex: 847458

Telefax: (44-628) 890391




SALES OFFICES

US.A.

NORTH & SOUTH AMERICAN
MARKETING HEADQUARTERS
1000 East Bell Road

Phoenix, AZ 85022-2699
(1)-(602) 867-6100

SALES COVERAGE BY STATE

ALABAMA
Huntsville - (205) 533-5995

ARIZONA
Phoenix - (602) 867-6340
CALIFORNIA

Santa Anna - (714) 957-6081
San Jose - (408) 452-8585

COLORADO
Boulder (303) 449-9000

ILLINOIS
Schaumburg - (708) 517-1890

INDIANA
Kokomo - (317) 459-4700

MASSACHUSETTS
Waltham - (617) 259-0300

MICHIGAN
Livonia - (313) 462-4030

BUSINESS CENTRE ADDRESSES

NEW JERSEY
Voorhees - (609) 772-6222

NEW YORK
Poughkeepsie - (914) 454-8813

NORTH CAROLINA
Raleigh - (919) 767-6555

TEXAS
Carrollton - (214) 466-8844

FOR RF AND MICROWAVE
POWER TRANSISTORS CONTACT
THE FOLLOWING REGIONAL
OFFICES IN THE U.S.A.

CALIFORNIA
Hawthorne - (213) 675-0742

" NEW JERSEY

Totowa - (201) 890-0884

PENNSYLVANIA
Montgomeryville - (215) 362-8500

TEXAS
Carrollton - (214) 466-8844

WEST GERMANY

6000 FRANKFURT
Gutleutstrabe 322

Tel. (49-69) 237492
Telex: 176997 689
Telefax: (49-69) 231957
Teletex: 6997689=STVBP

8011 GRASBRUNN
Bretonischer Ring 4
Neukeferloh Technopark
Tel.: (49-89) 460060
Telex: 528211

Telefax: (49-89) 4605454
Teletex: 897107=STDISTR

3000 HANNOVER 1
Eckenerstrasse 5

Tel. (49-511) 634191
Telex 175118418
Teletex: 5118418 csfbeh
Telefax: (49-511) 633552

8500 NURNBERG 20
Erlenstegenstrasse, 72
Tel.: (49-911) 597032
Telex: 626243

Telefax: (49-911) 5980701

5200 SIEGBURG
Frankfurter Str. 22a

Tel. (49-2241) 660 84-86
Telex: 889510

Telefax: (49-2241) 67584

7000 STUTTGART

Oberer Kirchhaldenweg 135
Tel. (49-711) 692041

Telex: 721718

Telefax: (49-711) 691408

1000 Aztec West, Aimondsbury, Avon BS12 4SQ, UK Tel. (0454) 616616 Fax (0454) 617910 Tix: 444723
Planar House, Parkway Globe Park, Marlow Bucks SL7 IYL, UK Tel: (0628) 890800 Fax: (0628) 890391TIx: 847458
PO Box 16000, Colorado Springs, CO 80935-6000, USA Tel: (719) 630 4000 Fax: (719) 630 4325 Tix: Easylink 629044936

1000 East Bell Road, Phoenix, AZ 85022, USA Tel: (602) 867 6100 Fax: (602) 867 6102 Tix: 249976 .

Five Burlington Woods Drive, Suite 210, Burlington, Massachussetts 01803, USA Tel: (617) 229 2550 Fax: (617) 229 6010 Tix: Easylink 62934544
9861 Broken Land Parkway, Suite 320, Columbia, Maryland 21045, USA Tel: (301)995 6952 Fax: (301) 290 7047 Tix: Easylink 62034521

200 East Sandpointe, Suite 650, Santa Ana, California 92707, USA Tel: (714)957 6018 Fax: (714) 957 3281 Tlx: Easylink 62034531

2620 Augustine Drive, Suite 100, Santa Clara, California 95054 USA, Tel:(408) 727 7771 Fax: (408) 7271458 Tix: Easylink 62203010

1310 Electronics Drive, Carrolton, Texas 75006, USA Tel'(214) 466 8844 Fax (214) 7352

7 Avenue Gallieni, BP 93, 94253 Gentll‘% Cedex, France Tel: (1) 47 40 75 75 Fax: 31) 47 4079 10 Tix: 632570

Bretonischer Ring 4, 8011 Grasbrunn, West Germany Tel: (089) 460060 Fax: (089) 460 54 54 Tix: 528211

Nisseki Takanawa Building, 4th Floor, 18-10 Takanawa 2-chome, Minato-ku, Tokyo 108, Japan Tel(03) 280 4125 Telefax: (03) 280 4131

28 Ang Mo Kio Industrial Park 2, Singapore 2056, Tel: (65) 482 14 11 Fax: (65) 482 02 40 Tix. 55201




Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsability for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may results from its use. No
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specifications mentioned
in this publication are subject to change without notice. This publication supersedes and replaces all informations previously supplied.
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