MOos

IMS 1605: 64K x 1
IMS 1625: 16K x4
IMS 1629: 16K x 4 with Output Enable

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

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

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

15, 20 and 25 ns Address Access Times

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

Single +5V + 10% Operation

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

Packages include: DIP, LCC and SOJ

Military Versions Available

A0-A12 ADDRESS INPUTS
w

Dio DATA INOUT
1/01-1/02 DATA INJOUT
TTTE2" CHIP ENABLE'
5 OUTPU TENABLE
Vee POWER (.5V)
Vss GROUND

16K X 4 (without and with Output Enable)

-Vce
_Vss

fW

November 1989

IMS16X5 series
High Performance

Memory Products
Advance Information

DESCRIPTION

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

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

Military versions of the 16X5 are also available.

16K X 4 (Separate Inputs and Outputs)

ao-Cz= -Vce
"Vss
MEMORY ARRAY
128 ROWS
512 COLUMNS
A6-t*=
VWWMB3E]
AT-menmeeeee **13 b iflA:
B High impedance outputs
E2—+ O Alduring write mode
W~1 1627 onlyl
210
1625 only i
Outputs track inputs
during write mode
8K x8/8Kx9
AO - Vce

Vss
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IMS16X5

21 Electrical specifications
211 Absolute maximum ratingsl
Symbol Parameter Min Max Unit
VSs Value on relative pin -2.0 7.0 \
Voltage on 1/0 -1.0 Vcc +05 \%
Ta Temperature under bias -55 125 °C  (One output at a time, one second duration)
Storage temperature -65 150 °C
Power dissipation 1 w
DC output current 25 mA
2.1.2 DC operating conditions
Symbol Parameter Min Typ Max Units Notes
Vce Supply Voltage 45 5.0 5.5 \Y
Vss Supply Voltage 0 0 0 \Y
VIH Input Logic T Voltage 2.0 Vee + 0.5 \% All inputs
VIL Input Logic 'O Voltage -0.5* 0.8 \Y All inputs
Ta Ambient Operating Temperature 0 70 °C 400 linear ft/min air flow

*V)min. = -3.0V tor pulse width <10ns, note b

2.1.3 DC electrical characteristics (0°C < TA< 70°C)(Vcc = 5.0V + 10%)a

For suffixes refer to section 2.1.7.

Symbol Parameter Min  Max Units Notes

lcct Average Vcc Power Supply 100 mA Uvav = UvAv(min).
Current

102 VCc Power Supply Current 40 mA E, > VI[Hor E2 < VL. Al
(Standby, Stable TTL Input other inputs at Vin < V|L or
Levels) > V,H.

103 V& Power Supply Current 2 mA E, > (VG - 0.2V) or E2 <
(Standby. Stable CMOS In- 0.2V. Al other inputs at
put Levels) Vin< 0.2 or > (Vcc - 0.2V.

lcca VCc Power Supply Current 25 mA E, > (Vcc - 0.2V) or E2 <
(Standby, Cycling CMOS In- 0.2V. Inputs cycling at VIN <
put Levels) 0.2 or > (Vcc - 0.2V.

K Input Leakage Current (any +1 pA Vce = nnax. V,N = VS to
input) Vce-

lolk Off State Output Leakage +5 pA VC » max. VIN = Vss to
Current Vce-

VoH Output Logic T Voltage 2.4 \% IOH = -4mA.

Vol Output Logic ‘O Voltage 0.4 \Y lot = 8mA.

' Stresses greater than those listed may cause permanent damage to the device This is a stress rating only and functional operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied
Exposure to absolute maximum rating conditions for extended periods may affect reliability
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IMS16X5

214 AC test condition

Input pulse levels Vss to 3.0V
input rise and fall times 5ns
Input and output timing reference levels 15v
Output load see figure 2.1
5V
4800
I/0 (Dqut) -
255H = p 30pF (including scope and fixture)

Figure 2.1 Output load

2.15 Capacitancel

Symbol Parameter Min  Max  Units Conditions
CN Input capacitance 5 pF AV =0 to 3.0V
Corn Output capacitance 7 pF AV =0to 3.0V

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

Read cycle9
Symbol 16X5-15 16X5-20 16X5-25

No. Stand. Alt. Parameter min  max min  max min max Units Notes*
1 tEILQV wcs Chip Enable Access Time 15 20 25 ns

2 tE2HQV wcs Chip Enable Access Time 15 20 25 ns

3 AVAV RC Read Cycle Time 15 20 25 ns c
4 tAVQV tAA Address Access Time 15 20 25 ns d
5 {GLOV toE O/P Enable to Data Valid 8 10 10 ns

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

7 EILQX1  tLZ Chip Enable to O/P Active 8 8 10 ns

8 EIHQZ iz  Chip Disable to O/P inactive 8 10 10 ns fi
9 {E2HQZ Lz Chip Enable to O/P Active 8 10 10 ns

10 te20z iz  Chip Disable to O/P Inactive 8 10 10 ns f]
11 GLOX iz O/P Enable to O/P Active 3 3 3 ns

12 gHoz iz  O/P Disable to O/P Inactive 8 10 10 ns fi
13 tEIUCCH  tpu Chip Enable to Power Up 0 0 0 ns i
14 (EILICCL  tpD Chip Disable to Power Down 15 20 25 ns j
15 {(E2HICCH  tpu Chip Enable to Power Up 0 0 0 ns i
16 {E2LICCL  tpD Chip Disable to Power down 15 20 25 ns i
17 T I/P Rise and Fall Times 50 50 50 ns ej

« Refer to section 2.1.7.
1THgx is always greater than THhz
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IMS16X5

ADDRESS ~ &

/0 (Data Out)

4/12

3 tAvAv

—
=

4 tAvov
6 tAXQX J

OUTPUT VALID

Figure 2.2 Read cycle 1cd

kudos*



Write cycle 1: W controlled9h

No.
18
19
20
21
22
23
24

25

26
27

28

IMS16X5

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

Stand. Alt. Parameter min  max min max min max Urits Notes-

lavav twe Write Cycle Time 15 20 25 ns

wWWH  twp  Write Pulse Width 12 15 20 ns

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

tE2HWH tew Chip Enable 2 to End of Write 12 15 20 ns

tDWAH tow Data Setup to End of Write 10 12 15 ns

wHDX tbH Data Hold after End of Write 0 0 0 ns

tAMH tAW Address Setup to End of 15 15 20 ns
Write

Uvwi tAS Address Setup to Start of 0 0 0 ns
Write

tWHAX  twR  Add's Hold After End of Write 0 0 0 ns

WLQZ twz V\ll)rlite Enable to Output Dis- 0 8 0 10 0 10 ns £
able

WHQX  tow Output Active after End of 0 0 0 ns ij
Write

Write cycle 2: E1 or E2 controlled9”

No.
29
30
31
32
33
34
35

36

37

38

Symbol 16X5-15 16X5-20 16X5-25
Stand. Alt. Parameter min  max min  max min max Units Notes*
lavav we Write Cycle Time 15 20 25 ns
wLwEIH wp Write Pulse Width 12 15 20 ns
tEILEIH tew Chip Enable 1to End of Write 12 15 20 ns
{E2HE2L tew Chip Enable 2 to End of Write 12 15 20 ns
{DVEIH tow Data Setup to End of Write 10 12 15 ns
tEIHDX on Data Hold after End of Write 0 0 0 ns
TAVEIH tAW Address Setup to End of 15 15 20 ns
Write
tEIHAX wr Address Hold after End of 0 0 0 ns
Write
laveil tAS Address Setup to Start of 0 0 0 ns
Write
twLQZ wz Write Enable to Output Dis- 0 8 0 10 0 10 ns fi
able

‘ Refer to section 2.1.7.

2.1.7

Notes

Note a:
Note b:
Note c:
Note d:
Note e:

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

This parameter is sampled and not 100% tested.

For Read Cycle 1and 2. W is high for entire cycle.
Device is continually selected, E1 low G low and E2 high.
Measured between V|L max. and V|H min.

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

Note g:
Note h:

, E2, G and W must transition between V,Hto VL or V)Lto V|H in a monotonic fashion.
EL or W must be > V|H or E2 must be < V|L during address transitions.

Note I: If W is low when the later of E1 goes low or E2 goes high, the outputs remain in the high impedance state.
Note j: Parameter guaranteed but not tested
Note k: Supply recovery rate should not exceed 100mV per 10/*s from VDR to Vcc min.

Imos
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IMS16X5

K 18 tavav
ADDRESS [ ADDRESS VALID N —
20 tEILWH A
El
21 tE2HWH
E2
24 AVWH 26 wHAX
25 tavwlL 19 twiWH i*
w
22 tpywH .
- 23 twHDX
1/0 (Data In) "1 - mAT
.27 twLQz, 1 28 wHOX
1/0 (Data Out) \ HIGH IMPEDANCE {
Figure 2.4 WRITE CYCLE 1
29 tAVAV
“\Y -
ADDRESS ADDRESS VALID
( 31 tEEIH s
\ |
El \ ;
37 tAVEIL
E2 r 32 L \
35 tAVEIH «*- 36 tEIHAX
30 twLEIH
1 /
w L. 1
~ 33 toVEIH J
(w*- 34 tEIHDX
1/0 (Data In) />( DATAVALID A
38 twiQz

I/0 (Data Out) HIGH IMPEDANCE

Figure 2.5 WRITE CYCLE 2
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IMS'1 6X5

2.1.8 Power distribution

Recommended power distribution schemes combine proper power trace layout and placement of decoupling
capacitors to maintain the wide operating margins of the IMS 16X5 series. The impedance in the decoupling
path from the Vcc power pin through the decoupling capacitor to the ground pin should be keptto a minimum.
The impedance of this path is determined by the series impedance of the power line inductance and the
inductance/reactance of the decoupling capacitor.

Current transients associated with the operation of high speed memories have very high frequency compo-
nents, so line inductance is the dominating factor. To reduce the line inductance, the power trace and ground
trace should be gridded or provided by separate power planes. The decoupling capacitor supplies energy for
high frequency current transients and should be located as near the memory as possible, with the shortest
lead lengths practical. The high frequency decoupling capacitor should have a minimum value of 0.1/jF and
be placed between the rows of memory devices in the array. A larger tantalum capacitor for low frquency
current transients should be placed near the memory board edge connection where the power traces meet
the backplane power distribution system. These larger capacitors provide bulk energy storage to prevent
voltage drop due to the main supply being located off the memory board and at the end of a long inductive
path. The ground grid of the memory array should extend to the TTL driver periphery circuit. This will provide
a solid ground reference for the drivers and prevent loss of operating margin due to differential ground noise.

2.1.9 Termination

Trace lines on a memory board in the array look to TTL driver signals like low impedance, unterminated
transmission lines. In order to reduce or eliminate the reflections of the TTL signals propagating down the
line, especially low going TTL signals, line termination is recommended. The termination may be either series
or parallel.

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

Some experimentation will have to be done to find the proper value to use for the series termination to
minimise reflections, but generally a series resistor in the 10 to 33fl range will be required. Because the
characteristic impedance of each layout will be different, it is necessary to select the proper value of this
resistor by trial and error. A resistor of predetermined value may not properly terminate the transmission line.

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

Imos
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IMS'1 6X5

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

Symbol
Vdr

«0CRL
ICCDR2
tEHVOCL
tWVCCHEL

Figure 2.6 Grid showing decoupling capacitors

Parameter
Data Retention Voltage

Data Retention Current
Data Retention Current

Deselect Time (tcDR)
Recovery Time (tR)

* Refer to section 2.1.7.
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Min
2.0

lrc

Typ(25°C)

15
10

m

Max  Units
\%
100 mA
70 mA
ns
ns
inos

Notes*

Vin < 0.2V or > (VCC-0.2V)E >
(Vee - 0.2Vv)

Vce = 3.0V

Vee - 2.0V

j.k

j.k (tRc = Read Cycle Time)



2.2 Packaging information

221 Pin-outs and packages

DIP

— 0 —

Ao 1C
A2 2C
Al 3C
Ae 4C
Aa 5C
A0 6C
A2 TC
A4 8C
Q 9
w 10cC
Vss 11 C

DIP

322 Vcc
321 Am
320 A3
319 A2
318 A,
317 Ao
316 1/0,
315 1/02
314 1/03
313 I/Om

312 W

Am

Al0
A2
A4

3C
4C
5C

7C3
80

Qo9cC

Chip carrier

<«?> <

aa

nnnn

*

320 Aj

319 A5
318 A7

317 A9
316 A,,
D15 Ai3
314 As

Figure 2.8 64K x 1 pin configuration

AT

Aj

A9
A0

A2
A3

Chip carrier

«?<><

CM m>-
CM -- CM CM

nnnn

320 A3
019 A2
018 A,
017 Ao
016 1/0,
015 1/02
014 1/03

Figure 2.9 16K x 4 pin configuration

Al4 9C
Q 10C

Wllc
Vgs 12.d

As 1cC
Aa 2C
A7 3C
Aa 4C
Ag 5C
Ao 6C
A, 7C
A2 8C
A3 9C

EI0C
NC 11 C
Vss 12C

SOJ

SOJ

324 Vcc
323 Am
322 A3
321 A2
320 A,
319 Ao
318 NC
317 1/0,
316 1/02
015 1/03
314 |/Om
313 W

IMS'! 6X5
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IMS'l 6X5

10/12

A6 4C
A7 50
As 60
Ag 70
A0 80

A,2 10C
A311E
E 12C

Chip carrier
< 00> <

ZZ 4
nnnnn

ooooo
CO  LO COh>-

lo~oigj

Figure 2.10 16K x 4 (with output enable) pin configuration

DIP and SOJ
As lc 324 Vcc
A6 2C 323 A4
A7 3C 322 A3
As 4] 321 A2
Ag 5[ 320 A,
AID 6C 319 AO
ALl 7C 318 NC
A2 8C [317 110,
Al3 9C 316 1/02
E 10C 3151/03
G 11C 314 1/04
Vss 12: 313 W
DIP and SOJ

Ao 1C 328 Vcec
A, 2C 327 A3
A2 3C 326 A2
a3 4q 325 A,,
A4 5q 324 AI0
As 6C 323 Ag
As Tt 322 D4
A? 8C 321 D3
As 9C 320 Q4
D, 10C 319 Q3
D211C 318 Q2
E, 12[ 317 Q,
G 13C 316 W
Vss 14C P15 E2

Chip barrier

®li- 0]
< < <

326 NC
325 A4
324 A3
323 A2
322 A,
321 A0
320 /0,
319 1/02
318 1/03

AL
An
AD

D4
d3
04
Q3
Q2

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

[inos



Chip carrier

329
328
327
326
325
324
323
322

A2
A,
Ao
NC
G
A3
E,
1/0 9

321 1/0s

DIP and SOJ l}
< < > I"L
e 9‘?
NC 1C 328 Vpc
A2 2C 327 W nnnnnnn
A7 3C 326 E2 As 50/ N
ae 41 325 A8 As 6C
As 5C 324 A9 A 70
A4 6C 323 A, A3 80
As 7C 322G a2 9a
A2 8C 321 AID a. 10a
A, 9cC 320 E, Alla
Ao 10C 319 I/Oe NC 120
/10, 11 C 318 1/10? 1/0, 13C
1/02 12C 317 1/106
1103 13C 316 1/05 70 %%09%
Vss 14C 3151/04 anlln *7 “7 10
OOmzO0OO0O
Figure 2.12 8K x 8 pin configuration
Chip carrier
DIP and SOJ
< <o0oo0>l3MWw
327 T
Aa 1: 328 VpC CO CM 2 CO cocCo
As 2C 327 W !
fe 3cC 326 E2 As 5C :
N 4ac 325 A2 A? 6C
Aa scC 324 A, A8 7C
a9 6C 323 Ao A9 8C
A0 7C 322G A0 9C
All 8] 321 A3 A, 10C
A2 ocC 320 E, A2 11C
1/0, 10cC 319 1/09 110, 12C
/02 11c 318 I/0e 10 2 13C
1/0312¢ 317 1/0?
’ goddnou
1/0. 13C 316 1/06 L0 (0N €O 030
Vss 14C 3151/05

Figure 2.13 8K x 9 pin configuration

IMS16X5
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IMS16X5

2.3 Ordering information

Device  Speed Part Number
15ns IMS1605x—15
IMS1605 20ns IMS1605x-20
25ns IMS1605x—25
15ns IMS1625x-15
IMS1625 20ns IMS1625x—20
25ns IMS1625x-25
15ns IMS1629x-15
IMS1629 20ns IMS1629x-20
25ns IMS1629x-25
15ns IMS1626x—15
IMS1626 20ns IMS1626x—20
25ns IMS1626x-25
15ns IMS1627x-15
IMS1627 20ns IMS1627x-20
25ns IMS1627x-25
15ns IMS1635x-15
IMS 1635 20ns IMS1635x-20
25ns IMS1635x-25
15ns IMS1695x-15
IMS1695 20ns IMS1695x-20
25ns IMS1695x—25

Where x refers to packages P, S, E, or W. See also Appendix D.
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