ChipCorder

M R

ISD1510

Single-Chip, Single-Message Voice Record/Playback
Device 8- to 16-Second Durations

GENERAL DESCRIPTION

Information Storage Devices' ISD1510 ChipCorder® FEATURES
provides high-quality, single-chip, single-message,
record/playback solutions. The CMOS devices
include an on-chip oscillator (with external con-
frol), microphone preamplifier, automatic gain

= Easy-to-use single-chip, single-mes-
sage voice Record/Playback solution

= High-quality, natural voice/audio

control, anti-aliasing filtter, multilevel storage array, reproduction
smoothing filter, and speaker amplifier. A mini- = Push-button interface
mum record/playback subsystem can be config- - Playback can be edge- or

ured with a microphone, a speaker, several level-activated

passive components, two push-buttons, and a = Variable Record/Playback duration
power source. controlled by external resistor selection

. . . , which sets sample rate.
Recordings are stored in on-chip nonvolatie mem-

ory cells, providing zero-power message storage.
This unique, single-chip solution is made possible 6.4 KHz sample rate = 10 seconds
through ISD’s patented multilevel storage technology.
Voice and audio signals are stored directly into

memorty in their natural form, providing high-quality, 4.0KHz samplerate = 16 seconds
solid-state voice reproduction.

8 seconds

8 KHz sample rate

5.3 KHz samplerate = 12 seconds

< Automatic power-down mode
— Enters standby mode immedi-
ately following a Record or
Playback cycle

— 0.5 pA standby current (typical)

NOTE: An asterisk (*) indicates that a resistor value of 100K Q at the ROSC pin provides this
specified duration. Only this duration is guaranteed and tested.

Part Minimum Duration* Maximum In put Sample Upry:rlgz:sZmBea[nd
*
Number (Seconds ) Rate (KHz) (KHz)*
ISD1510 10 6.4 2.6
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ISD1510 Infroduction

= Zero-power message storage « On-chip oscillator
— Eliminates battery backup

o =< No algorithm development required
circuits )
= Single +5 volt power supply

= 100-year message retention (typical) = Available in wafer form, die form, and

= 10Krecord cycles (typical) 28 pin 600 mil DIP, 28 pin 300 mil SOIC
38— v oor
ROSC Internal Clock Timing
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ISD1510 BLOCK DIAGRAM
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Figure 1-1. 1ISD1510 Block Diagram—Basic Configuration
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DETAILED DESCRIPTION

Speech/Sound Quality

ISD’s patented ChipCorder technology provides
natural Record and Playback. The input voice signals
are stored directly in nonvolatile EEPROM cells and
are reproduced without the synthetic effect often
heard with digital solid-state speech solutions. A com-
plete sample is stored in a single cell, minimizing the
memory necessary to store a single message.

Duration

The ISD1510 devices offer single-chip solutions
with 8 to 16 seconds of Record/Playback duration
capacity. Sampling rate and duration are deter-
mined by an external resistor connected 1o the
ROSC pin. These specifications apply with the
required resistor value for 10-second minimum
playback duration.

NOTE: Only the 10 second duration is

guaranteed and tested.

ISD
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I1SD1510

Table 1-1. 1SD1510 PIN/PAD Designations with Respect to DIE Center

PIN PIN Name X Axis (um) Y Axis (um) X Axis (mil) Y Axis (mil)
1 VSSD -342.40 1462.80 -13.48 57.59
2 REC -579.80 1477.80 -22.83 58.18
3 PE -1053.40 1477.80 -41.47 58.18
4 PL -1201.80 1138.00 -47.31 44.80
5 N/C
6 N/C
7 N/C
8 N/C
9 N/C
10 MIC -1197.60 -1212.20 -47.15 -47.72
11 N/C
12 MIC REF -1190.40 -1473.00 -46.87 -57.99
13 AGC -953.00 -1443.00 -37.52 -56.81
14 VCCA -247.40 -1459.40 -9.74 -57.46
15 SP- 72.40 -1459.40 2.85 -57.46
16 VSSA 392.20 -1459.40 15.44 -57.46
17 SP+ 712.00 -1459.40 28.03 -57.46
18 VCCA 1031.80 -1459.40 40.62 -57.46
19 ROSC 1198.00 -1207.20 47.17 -47.53
20 N/C
21 N/C
22 N/C
23 N/C
24 N/C
25 TEST 1196.60 1293.35 47.11 50.92
26 XCLK 752.20 1474.20 29.61 58.04
27 VCCD 563.80 1474.20 22.20 58.04
28 RECLED 150.80 1462.80 5.94 57.59

1-2
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ISD1510

ISD1510

|.  Die Dimensions
X: 2710 =*=25.4 microns
106.7 =1 mil

Y: 3260 =+25.4 microns
128.3 =1 mil

Il. Die Thickness*
16 =1 mil (typ)

lIl. PAD Opening
100 microns
3.9 mils

*Die thickness is subject to
change, please contact ISD fac-
tory for status and availability.

Figure 1-2. ISD1510 Bonding Physical Layout

EEPROM Storage

One of the benefits of ISD's ChipCorder technology
is the use of on-chip nonvolatile memory, providing
zero-power message storage. The message is
retained for up to 100 years without power. In
addition, the device can be re-recorded typically
over 10,000 times.

Basic Operation

The ISD1510 ChipCorder device is controlled by
the REC pin, and either of two Playback pins,
PLAYE (edge-activated Playback), and PLAYL
(level-activated Playback). The ISD1510 parts are
configured for design simplicity in a single-mes-
sage application. Device operation is explained
on page 10.

Automatic Power-Down Mode

At the end of a Playback or Record cycle, the
ISD1510 device automatically returns to a low-
power standby mode, consuming typically 0.5
uA, provided that PLAYE, PLAYL, REC, XCLK, and
TEST pins are LOW (see DC parameters). During a
Playback cycle, the device powers down auto-

RECLED
REC VS\SD | VCICD XCLK
m Em m EHN

L

PE __

B —TEST
PL—]

ISD1510

mMic — B ROSC

LI LLLLN

|
MICREF rcc vcCa  sp- SP+

VSSA

VCCA

(Unpackaged DIE)

matically af the end of the message. During a
Record cycle, the device powers down immedi-
ately after REC is released LOW.

PIN DESCRIPTIONS

Voltage Supplies (V cca » Veep)

Analog and digital circuits internal to the ISD1510
device use separate power buses to minimize
noise on the chip. These power buses are brought
out to separate pins on the package and should
be tied together as close to the supply as possi-
ble. It is important that the power supply be
decoupled as close as possible to the package.

Ground Supplies (V ssa, Vssp)

Similar o Veeca and Veep. the analog and digital
circuits internal to the ISD1510 device use sepa-
rate ground buses to minimize noise. These pins
should be tied together as close as possible to the
device.

ISD



I1SD1510

Record (REC)

The REC input is an active-HIGH Record signal. The
device records whenever REC is HIGH. This pin
must remain HIGH for the duration of the Record-
ing. REC takes precedence over either Playback
(PLAYE or PLAYL) signal. If REC is pulled HIGH during
a Playback cycle, the playback immediately
ceases and Recording begins.

NOTE The REC signal is internally debounced
on the rising edge to prevent a false
retriggering from a push-button switch.

A Record cycle is completed when REC is pulled
LOW. An end-of-message (EOM) marker is infernally
recorded, enabling a subsequent Playback cycle
to terminate appropriately. The device automati-
cally powers down to standby mode when REC
goes LOW. This pin has an infemnal pull-down
device. Holding this pin HIGH will increase standby
current consumption.,

Playback, Edge-Activated (PLAYE)

When a HIGH-going transition is detected on this
input pin, a Playback cycle begins. Playlback con-
finues until an end-of-message marker is encoun-
tered or the end of the memory space is reached.
Upon completfion of the Playback cycle, the
device automatically powers down into standby
mode. Taking PLAYE LOW during a Playback cycle
will not terminate the current cycle. This pin has an
internal pull-down device. Holding this pin HIGH
will increase standby current consumption.

Playback, Level-Activated (PLAYL)

When this input pin transitions from LOW o HIGH, a
Playback cycle is initiated. Playback continues
unfil PLAYL is pulled LOW, an end-of-message
marker is detected, or the end of the memory
space is reached. The device automatically powers
down to standby mode upon completion of the
playback cycle. This pin has an internal pull-down
device. Holding this pin HIGH will increase standby
current consumption.

Record LED Output (RECLED )

The RECLED output is LOW during a Record cycle.
It can be used to drive an LED to provide feed-
back that a Record cycle is in progress. In addi-
tion, RECLED pulses LOW momentarily when an
end-of-message or end-of-memory marker is
encountered in a Playback cycle.

Microphone Input (MIC)

The microphone input transfers its signal to the on-
chip preamplifier. An on-chip Automatic Gain
Control (AGC) circuit confrols the gain of the
preamplifier. An external microphone should be
AC coupled to this pin via a series capacitor, The
capacitor value, together with the internal 10 K
ohm resistance on this pin, determine the low-fre-
quency cutoff for the ISD1510 passband. Internal
AC coupling connects the preamplifier to the
amplifier.

Microphone Reference (MIC REF)

The MIC REF input is the inverting input o the
microphone preamplifier. This provides input
noise-cancellation, or common-mode rejection,
when the microphone is connected differentially
to the device.

Automatic Gain Control (AGC)

The AGC dynamically adjusts the gain of the
preamplifier to compensate for the wide range of
microphone input levels. The AGC allows the full
range of sound, from whispers o loud sounds, to
be recorded with minimal distortion. The “atftack”
fime is determined by the time constant of a 5 KQ
internal resistance and an external capacitor (C6
on the schematic on page 10) connected from
the AGC pin fo Vgga analog ground. The “release”
fime is determined by the time constant of an
external resistor (R5) and an external capacitor
(C6) connected in parallel between the AGC pin
and Vgga analog ground. Nominal values of
470 K Q and 4.7 uF give satisfactory results in most
cases.

Voice Solutions in Silicon
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Speaker Outputs (SP+, SP-)

The SP+ and SP- pins provide direct drive for loud-
speakers with impedances as low as 8 ohms. A sin-
gle output may be used, but, for direct-drive
loudspeakers, the two opposite-polarity outputs
provide an improvement in output power of up o
four times over a single-ended connection. Further-
more, when SP+ and SP- are used, a speaker
coupling capacitor is not required. A single-
ended connection will require an AC-coupling
capacitor between the SP pin and the speaker.

The SP+ pin and the SP- pin are infemally connected
through a 50K Q resistance. When not in Playback
mode, they are floating.

External Clock (XCLK)

The external clock input for the ISD1510 devices
has an internal pull-down resistor. This pin is used
for test purposes only. For die, do not bond this
pad. For packages, this pin should be connected
to ground.

Test (TEST)

The test input for the ISD1510 devices has an inter-
nal pull-down resistor. This pin is used for test pur-
poses only. For die, do not bond this pad. For
packages, this pin should be connected to ground.

Resistor Controlled Oscillator (ROSC)

The resistor controlled oscillator input enables the
user to vary the ISD1510 device Record and Play-
back duration. The resistor connected between
the ROSC pin and Vgg (R2) determines the sample
frequency and the filter upper pass band for the
ISD1510 device. ISD recommends an ROSC resis-
tor value of 100K Q.

SPECIFICATIONS

Table 1-2. Absolute Maximum Ratings 1

(Packaged Parts)

Condition Value

Junction temperature 150°C

Storage temperature range | -65°C to +150°C
. . [Vss— 0.3 V) to

Voltage applied to any pin Vee + 0.3V)

ILeod temperature (solder- 300°C

ing—10 seconds)

VCC_VSS -0.3Vto+ 7.0V

1. Stresses above those listed may cause permanent
damage to the device. Exposure to the absolute
maximum ratings may affect device reliability. Func-
fional operation is not implied at these conditions.

Table 1-3. Operating Conditions
(Packaged Parts)

Condition Value

Operating temperature
range

0°Cto +50°C

Supply voltage (Vee)'? +4.5Vt0 +6.5V

Ground voltage (Vsg)® oV

1. Case Temperature
2. Vee = Veea = Veen
3. Vss =Vssa = Vssp.

ISD
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Table 1-4. DC Parameters (Packaged Parts)

Symbol Parameters Min® | Typ @ | Max@ | Units Conditions
ViL Input Low Voltage 0.8 \
ViH Input High Voltage 2.0 \%
VoL Output Low Voltage 0.4 Vo |loL = 4.0mA®
Vou Output High Voltage 2.4 Vo |long=-1.6mAB
lec Ve Current (Operating) 30 MA | Vec = 5.5 V&, Rgyroo
lsg Ve Current (Standby) 0.5 10 A | 4O
lLPDL Input Leakage Current +1 uA | Force Vgg ©)
lLpD2 Inpout Current HIGH 200 400 uA | Force Ve )
lLPD3 Input Current HIGH 130 uA | Force Vg @
RexT Output Load Impedance 8 Q ggf c:lgesrpl__ood,
Rmic, Rmicrer | Preamp Input Resistance 10 KQ
Ausp MIC SP+/- Gain 45 dB |AGC =00V
Race AGC Output Resistance 5 KQ

1. Typical values @ Ty = 25°C and 5.0 V.
All Min/Max limits are guaranteed by ISD via electrical testing or characterization. Not all specifications are 100%

tested.

REC.

©®NO O~

Record LED output, RECLED.

Veea and Veep connected together.
REC, PLAYL, PLAYE, XCLK, and TEST must be at Vsgp.
REC, PLAYL, and PLAYE.

PLAYL and PLAYE.

1-6
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Table 1-5. AC Parameters (Packaged Parts) 1

Symbol Characteristic Min©) Typ @ | Max® | Units Conditions
Fg Sampling Frequency 6.4 KHz 4)(7)
Fer Filter Pass Band 2.6 KHz | 3 dB Roll-Off Point®)(©)
Trec Record Duration 10 11 sec 4 (7)
ToLAY Playback Duration 10 11 sec 4)(7)
Teom EOM Pulse Width 84 msec
Tog Debounce Time 84 msec
THD Total Harmonic Distortion 1 % g?e;kﬁgzﬁ,;/gk: 1omv
Pout Speaker Output Power 24.4 MW | Rext =8 Q
Vout Voltage Across Speaker Pins 1.25 2.5 Vp-p | Rext = 600 Q
ViN MIC Input Voltage 15 300 mV Peak-to-Peak

1. These specifications apply with ROSC equaling 100K Q. Only these specifications are guaranteed and tested.
2. Typical values @ Ty = 25°C and 5.0 V.

@

tested.

N O O~

Table 1-6. Absolute Maximum Ratings 1 (Die)

Condition

Value

All Min/Max limits are guaranteed by ISD via electrical testing or characterization. Not all specifications are 100%

Oscillator stability may vary as much as +5% over the operating temperature and voltage ranges.
Low-frequency cutoff depends upon value of extemnal capacitors (see Pin Descriptions)
Filter specification applies to the anti-aliasing filter and to the smoothing filter.
These specifications apply to usage of a 100K Q resistor,

Table 1-7. Operating Conditions (Die)

Condition

Value

Junction temperature

160°C

Storage temperature range

-65°C fo +150°C

Voltage applied to any pad

[VSS -0.3 V] to [VCC
+0.3V)

Vee — Vss

-0.3Vto+ 7.0V

1. Stresses above those listed may cause permanent
damage to the device. Exposure to the absolute
maximum ratings may affect device reliability. Func-
tional operation is not implied at these conditions.

Operating temperature

range

0°Cto +50°C

Supply voltage (Vee)!

+4.5Vito +6.5V

Ground voltage (Vgg)®

1. Vee = Veea = Veep:
2. Vss =Vssa = Vssp.

oV

ISD
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I1SD1510

Table 1-8. DC Parameters (Die)

Symbol Parameters Min®@ | Typ@® | Max®@ | Units Conditions
Vi Input Low Voltage 0.8 \Y
Vi Input High Voltage 2.0 \
VoL Output Low Voltage 0.4 Vo |loL = 4.0mA®
Vou Output High Voltage 2.4 Vo oy =-1.6mAD
lec Ve Current (Operating) 30 MA | Vee = 5.5V, Reyr o
lsg V¢ Current (Standby) 0.5 10 uA | @0
D1 Inout Leakage Current +1 UA | Force Vgg ©
liLpD2 Input Current HIGH 200 | 400 uA | Force Ve )
liLPD3 Inout Current HIGH 130 uA | Force Ve ©
Rexr Output Load 8 0 Spfoker L_ood,

Impedance SPT to SP

Rmic, Rmicrer Efg}gﬁélpur 10 KQ
Amsp MIC SP+/- Gain 45 dB |AGC =0.0V
Racc AGC Output Resistance 5 KQ

1. Typical values @ Ty = 25°C and 5.0 V.
All Min/Max limits are guaranteed by ISD via electrical testing or characterization. Not all specifications are 100%

tested.

REC.

©NO O~

Record LED output, RECLED.

Veea and Veep connected together.
REC, PLAYL, PLAYE, XCLK, and TEST must be at Vsgp .
REC, PLAYL, and PLAYE.

PLAYL and PLAYE.

1-8
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Table 1-9. AC Parameters (Die) 1

Symbol Characteristic Min® | Typ @ | Max® | units Conditions

Fg Sampling Frequency 6.4 KHz | (4)(7)

For Filter Pass Band 2.6 KHz | 3 dB Roll-OffPoint®)©)
Trec Record Duration 10 11 sec | (4)(7)

TeLay Playback Duration 10 11 sec | (4)(7)

Teom EOM Pulse Width 84 msec

Tog Debounce Time 84 msec

THD Total Harmonic Distortion 1 % g@e;kﬁ';ﬁ;ggk: 1omv
PouT Speaker Output Power 24.4 MW | Rext = 8 Q

Vout Voltage Across Speaker Pins 1.25 2.5 Vp-p |Rext = 600 Q

Vin MIC Input Voltage 15 300 mV | Peak-to-Peak

1. These specifications apply with ROSC equaling 100K Q. Only these specifications are guaranteed and tested.
2. Typical values @ Ty = 25°C and 5.0 V.
3. All Min/Max limits are guaranteed by ISD via electrical testing or characterization. Not all specifications are 100%

tested.

4,  Oscillator stability may vary as much as =5% over the operating tfemperature and voltage ranges. For greater
accuracy, an external clock can be utilized (see Pin Descriptions).

5. Low-frequency cutoff depends upon value of external capacitors (see Pin Descriptions).

6. Filter specification applies to the antialiasing filter and to the smoothing filter.
7. These specifications apply fo usage of a 100K Q ideal resistor.

ISD
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ISD1510 lig
ROSC  Vcep C2
D1 Ry 8Q
rec ¥ Ry Vigen 0LUF  1KOQ SPEAKER
LED \ Vssb
\ — VSsA =
- . °
O O SP+ I
PLAYL J_— TEST SP-
1
- —
350 = . Gz
PLAYE PLAYL 3 T~
PLAYE 10KQ ELECTRET
- REC Cy MICROPHONE
o O MIC REF oI
RECORD R6 MIC
RECLED AGC
1KQ XCLK c
C3 J__ 6 R4
0.001 pF L 472?«2 4.7 uF 10 KQ

_< Cs
0.1 pF

Figure 1-3. ISD1510 Application Example—Design Schematic

FUNCTIONAL DESCRIPTION EXAMPLE

The following example operating sequence dem-

onstrates the functionality of the ISD1510 devices. 3.

1. Record a message filing the memory.

Pulling the REC pin HIGH initiates a Record
cycle from the beginning of the message
space. The device will automatically power
down after REC is released LOW. An EOM
marker is written af the end of message. If
REC is held HIGH, the recording continues
until the message space has been filled.
Once the message space is filled, record-

ing ceases. 4,

2. Edge-activated playback.

Puling the PLAYE pin HIGH initiates a
Playback cycle from the beginning of the
message space. The falling edge of PLAYE
has no effect on operation. When the de-
vice reaches the EOM mairker, it automati-

cally powers down. If a Recording has filled 5.

the message space, the entire message is
played. A subsequent rising edge on PLAYE

inifiates a new Play cycle from the begin-
ning of the memoy.

Level-activated playback.

Puling the PLAYL pin HIGH initiates a
Playback cycle from the beginning of the
message space. When the device reach-
es the EOM marker, it automatically powers
down. If Recording has filled the message
space, the entire message is played. A
subsequent rising edge on PLAYL initiates a
new play cycle from the beginning of the
memoty.

Level-activated playback (fruncated).

If PLAYL is pulled LOW any time during the
Playback cycle, the device stops playing
and enters the power-down mode. A sub-
sequent rising edge on PLAYL initiates a
new play cycle from the beginning of
memoty.

Record (interrupting playback).

1-10
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ISD1510

The REC pin takes precedence over other
operations. Any HIGH-going fransition on
REC initiates a new Record operation from
the beginning of the memory, regardless of
any current operation in progress.

Record a message, partially filing the
memory.

A Record operation need not fill the entire
memory. Releasing the REC pin LOW be-
fore filling the message space causes the
recording fo stop and an EOM marker to
be placed. The device powers down auto-
matically.

Play back a message that partially fills the
memory.

Pulling the PLAYE or PLAYL pin HIGH initiates
a Playback cycle. The Playback cycle
ceases when the EOM marker is encoun-
tered and the device then powers down.

RECLED operation.

The RECLED output pin provides an active-
LOW signal which can be used fo drive an
LED as a "Record-in- progress” indicator. It
returns to a HIGH state when the REC pin is
released LOW or when the recording is
completed due to the memory being
filled. This pin also pulses LOW to indicate
the end of a message has been played.

ROSC Operation

The duration of the device can be var-
ied by changing the value of R2
(ROSC). This means the I1SD1510 device
can actually be between 8 to 16 sec-
onds duration. See the curve below
which charts typical durations when the
ROSC is varied from 80K Q to 160K Q.

Duration (sec)

This feature allows frequency shifting
where a recorded voice or sound can
be played back faster or slower than
normal for special effects. For example,
use a 100K Q resistor to make the re-
cording and then playback with either
an 80K Q resistor for faster “chipmunk”
talk or with a 120K Q resistor for a slower,
lower voice.

Another feature is a “Pause” or interrupt
function that can be done by taking
the ROSC resistor to V¢ to stop play-
back momentarily, resuming when the
resistor is connected back to ground.

18 +
16 +
14 +

12 +

6 f f f f !
70 80 100 120 160 170

ROSC (K ohms)
Typical

Figure 1-4. 1SD1510 Duration vs. ROSC at

Tp = 25°C and 5.0 V

ISD
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TIMING DIAGRAMS
Operation Power-Down Debounce 84 ms Record Power-Down
PL
PE
55
REC |
RECLED cc |
3)
MIC INPUT MIC
MIC REF LoyoS INPUT MIC REF
Figure 1-5. Record Message Until Record Goes LOW
Operation Power-Down Debounce 84 ms Record Power-Down
PL
PE
55
REC
RECLED cc
3)
MIC INPUT MIC
1.5 VOLTS
MICREF INPUT MIC REF
Figure 1-6. Record Message Until Array is Full
1-12 Voice Solutions in Silicon
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Operation = Power-Down Destzoumnsce ‘ Play Wink 84 ms Power-Down
I
55
PL |Don’t Care 'No Edges
) |
§$
PE |Don't Care . I'No Edges
Yy |
REC §5 :
RECLED
MIC
MIC REF
SP+ Open —/\MW\'NV““‘ Open
2 VOLTS A 2 VOLTS
SP— Open NV Open
Figure 1-7. Play Edge (PE) Play Until End of Recording
. Debounce )
Operation ~ Power-Down 84 ms Play Wink 84 ms Power-Down
(S
PL >3
PE {§
3y
REC (§
— SX—‘
RECLED
MIC
MIC REF
s+ open ———— AMWBIMWAN————  pen
2 VOLTS 2 VOLTS
SP- Open ' Open

Figure 1-8. Play Level (PL) Play Until End of Recording

ISD
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Operation = Power-Down De8b40z1nsce Wink 84 ms Power-Down
(¢
PL >
PE

REC
RECLED

MIC
MIC REF

SP+ Open —WW’W— Open

2 VOLTS 2 VOLTS
s~ open  —20TS  AMAWWMWAN—ZTE o,
Figure 1-9. Play Until Play Level (PL) Falls
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Figure 1-10. Looping Play, PE to RECLED
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ORDERING INFORMATION

Product Number Descriptor Key

ISD1510 __
) Package Type:
Duration: P = 28-Lead 0.600-Inch Plastic Dual Inline Package (PDIP)
10 = 10 Seconds minimum W = Wafer
duration X = Die
S = 28-lead 0.300-inch SOIC

When ordering, please refer to the following part numbers which are planned fo be supported in volume
for this product series. Consult the local ISD Sales Representative or Distributor for availability information.

Part Number
ISD1510P
ISD1510W
ISD1510X
ISD1510S

For the latest product information, access ISD’s worldwide website at http://www.isd.com.
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IMPORTANT NOTICES

The warranty for each product of ISD (Information Storage
Devices, Inc.), is contained in a written warranty which governs
sale and use of such product. Such warranty is contained in the
printed terms and conditions under which such product is sold, or
in a separate written warranty supplied with the product. Please
refer to such written warranty with respect to its applicability to
certain applications of such product.

These products may be subject to restrictions on use. Please
contact I1SD, for a list of the current additional restrictions on
these products. By purchasing these products, the purchaser of
these products agrees to comply with such use restrictions. Please
contact ISD for clarification of any restrictions described herein.

ISD, reserves the right, without further notice, to change the ISD
ChipCorder product specifications and/or information in this
document and to improve reliability, functions and design.

ISD assumes no responsibility or liability for any use of the ISD
ChipCorder products. ISD conveys no license or title, either
expressed or implied, under any patent, copyright, or mask work
right to the ISD ChipCorder products, and ISD makes no
warranties or representations that the ISD ChipCorder products are
free from patent, copyright, or mask work right infringement,
unless otherwise specified.

®

2045 Hamilton Ave.

San Jose, California 95125-5904
Tel: 408/369-2400

Fax: 408/369-2422
http://www.isd.com

Application examples and alternative uses of any integrated
circuit contained in this publication are for illustration purposes
only and ISD makes no representation or warranty that such
applications shall be suitable for the use specified.

Information contained in this ISD ChipCorder data sheet
supersedes all data for the ISD ChipCorder products published
by ISD prior to September, 1997.

This data sheet and any future addendum to this data sheet is
(are) the complete and controlling ISD ChipCorder product
specifications. In the event any inconsistencies exist between the
information in this and other product documentation, or in the
event that other product documentation contains information in
addition to the information in this, the information contained
herein supersedes and governs such other information in its entirety.

Copyright© 1997, ISD (Information Storage Devices, Inc.) All rights
reserved. ISD is a registered trademark of ISD. ChipCorder is a
trademark of ISD. All other trademarks are properties of their
respective owners.
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