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Single-Chip Voice Record/Playback Device
4-, 5-, 6-, and 8-Minute Durations

1SD5008 PRODUCT SUMMARY

The ISD5008 ChipCorder product is a fully-inte-
grated, single-chip solution which provides ssam-
less integration of enhanced voice recod and
playbackfeaturesfordigital cellularphones(GSV,
CDMA, TDMA, FDC, and PHS), automotive com-
munications, GFSnavigation systems, and porta-
ble communication products. This low-power, 3-
volt product enables customers to quickly and
easly integrate 4 to 8 minutes of voice storage
features such as one-way and two-way (full du-
plex} call ecord, voice memo record, and call
screening/answering machine functionality.

Preliminary Datasheet

Like other ChipCorder products, the ID5008 inte-
grates the sampling clock anti-aliasng and
smoothing filters, and the multi-level storage amay
on a single-chip. For enhanced voice features,
the I9D5008 eliminates extemal circuitry by also in-
tegrating automatic gain control (AGC), a power
amplifier’'speaker driver, volume contml, sum-
ming amplifiers, analog switches, and a carkit in-
terface. Input level adjustable amplifiers are also
included, providing a flexible interface formultiple
applications.

Fgure: 1SD5008 Block Diagram
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ISD5008 Product

Duration/sample rate selection is accomplished
via software, allowing customersto optimize qual-
ity and duration for various features within the
same end product.

The ISD5008 device isdesigned foruse in a micro-
processor- or microcontroller-based sysem. Ad-
dress, control, and dumtion selection are
accomplished through a Seral Perpheral Inter-
face () or Microwire Serial Interface to minimize
pin count.

Recordings are stored in on-chip nonvolatile
memory cels providing zero-power message
storage. This unigue, single-chip solution is made
possble through I)'s patented multilevel storage
technology. Voice and audio signals are stored
directly into solid-state memory in theirnatural, un-
compressed form, providing superorquality voice
and music reproduction.

ISD5008 FEATURES

FULLY-INTEGRATED SOLUTION
* Sngle-chip voice recond/playback solution

* Integrated sampling clock, anti-aliasng and
smoothing filters, and multi-level stlorage amay

* Integrated analog featuressuch asautomatic
gain control (AGC), audio gating switches,
speaker driver (23mW with 8 ohm load),

summing amplifiers, volume control, and an
ALX IN/ALX OUTinterface (e.g., forcarkits).

LOW-POWER CONSUMPTION
* 3ngle + 3 volt supply
* QOpemating cument:
lcc ray = 15 mA (typical)
loc Rec = 25 mA (typical)
lec Feedthn = 12 mA (typical)
* Jandby cument:
p= 1A
* Powerconsumption controlled by SA or
Microwire control register

*» Mog dagescan be individually powered
down for minimum power consumption

ENHANCED VOICE FEATURES

*  One oriwo-way (full duplex) conversation
record (record sgnal summation)

* One- ortwo-way (full duplex) message
playback (while on a call)

* \bice memo record and playback
+ [ivate call screening
* In-terminal answering machine

+ Peronalzed outgoing message (given caller
ID information from host chip set)

+ [Rivate call announce while on call (given
CIDCW information from host chip set)

EASY-TO-USE AND CONTROL

* No compression algorithm development
required

* Usercontollable sample ratesof 8.0 kHz,
6.4 kHz, 5.3 kHz, or4.0 kHz providing up to
8 minutes of voice storage.

*  Microcontroller 89 or Mic rowine™ Serial
Interface

* Fully addressable to handle multiple
messagesin 1200 rows

HIGH QUALITY SOLUTION
* High quality voice and music reproduction

* |Esgandard 100-year message retention
(typical)
* 100,000 record cycles (typical)

OPTIONS
+ Avallable in PDIP, 2DIC and TOP

« Commerical temperature (0 to + 70°C)and
industrial temperature (-40 to + 85°C) versions
available

Voice Solutions in Sificon™
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ISD5008 Product

1 DETAILED DESCRIPTION

1.l SPEECH/SOUND QUALITY

The ISD5008 ChipCorder product can be config-
ured via software to operate at 4.0, 5.3, 6.4, and
8.0 kHz sampling frequencies, allowing the user a
choice of speech quality options. Increasing the
duration decreases the sampling frequency and
bandwidth, which affects sound quality. Tble 1
comparesfilterpassband and product durations.

The speech samplesare stored directly into on-chip
nonvolatile memory without the digitization and
compresson associated with other solutions. Di-
rect analog storage provides a natural sounding
reproduction of voice, music, tones, and sound
effects not available with most solid-state solu-
tions.

1.2 DURATION

To meet end system requirements, the 1SD5008
device is a single-chip solution which provides
from 4 to 8 minutesof voice record and playback,
depending on the sample rates defined by cus-
tomersoftware.

1.3 FLASH STORAGE

One of the benefits of ID's ChipCorder technology
isthe use of on-chip nonvolatile memory, which pro-
videszero-power message slorage. The message
is retained for up to 100 years (typically) without
power. In addition, the device can be re-record-
ed over 100,000 times (typically).

1.4 MICROCONTROLLER INTERFACE

A four-wire (CLK MOS, MISO, SS) Sl interface is
provided for 1SD5008 control, addressing func-
tions, and sample rate selection. The 1SD5008 is
configured fo operate as a peripheral save de-
vice with a microcontroller-based S bus inter-
face. Read/Wite accessto all the intemal registers
occurs through this & interface. An interrupt sig-
nal (INT) and intemal read-only Satus Register are
provided forhandshake purposes.

15 PROGRAMMING

The ISD5008 series is also ideal for playback-only
applications, where single or multiple message
Rayback is controlled through the S port. Once
the desred message configuration is created, du-
plicates can easly be generated via an I or
thid-party programmers. For more information on
available application tools and programmers
please see the ISD web site at www.isd.com.

Table 1: Input Sample Rate to Duration
Input Sample| Duration |Typical Filter Pass Band
Rate (kHz) | (Minutes) (kHz)
8.0 4.0 34
6.4 5.0 2.7
5.3 6.0 23
4.0 8.0 1.7
1sD
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2 PIN DESCRIPTIONS

21 DIGITAL I/O PINS

SCLK (Serial Clock)

The SCLK s the clock input to the IED5008. Gener-
ated by the master microcontroller, the SCLK syn-
chonizes data tangfers in and out of the device
through the MISO and MOS ines. Data is latched
into the ISD5008 on the risng edge of SCLK and
shifted out on the falling edge.

ss (Slave Select)

This input, when LOW, will salect the ED5008 de-
vice.

Mos (Master Out Slave In)

MOS is the sanal data input to the EDS008 de-
vice. The master microcontmoller places data to
be clocked into the ED5008 device on the MOS
line one-half cyele before the rsing edge of SCLK
Data is clocked into the device LB (Least Sgnifi-
cant Eit) first.

MISO (Master In Slave Out)

MIED is the sanal data output of the EDS008 de-
vice. Data is clocked out on the faling edge of
SCLK This output goes into a high-impedance
state when the device is not selected. Data is
clockad out of the device LB first.

INT (Interrupt)

INTisan open drain output pin. The ED5008 inter-
upt pin goes LOWand stays LOWwhen an Over
flow (OVF) or End of Message (BEDM) marker is
detected. Bach opemtion that ends in an EDOM or
OVF generates an intemupt, including the mes
sage cueing cycles The intermupt is clearmd the
nex time an 3 cycle iscompleted. The intemupt
status can be mad by a RNT instruction that wil
give one of the two flagsout the MISD line.

OVFAag. he overflow flag indicatesthat the end
of the KED5008's analog memory has been
reached durng a record or playback operation.

BDM Aag. The end of message flag is sat only
during playback whenan EDOM isfound. Ther: are
eight possble BEOM marers perow.

RAC (Row Address Clock)

RAC is an open drin output pin that marks the
end of a ow. Al the 8 kHz sample frequency, the
duration of this penod i 200 ms. There are 1,200
mows of mamory in the IED5008 devices RAC days
HGHfor 175 msand stays LOW for the remaining
25 msbefore & machesthe end of the row.

The RAC pin remains HIGH for 109.38 psec and
saysLOWfor 15.63 psec underthe Message Cue-
ing mode. See Tble 15 Tming Pammeters for
RAC timing information at other sample mates
When a mcord command is first initiated, the RAC
pin remains HIGH for an exira Ty period, to
load sample and hold circuits intemal to the de-
vice. The RAC pin can be used formessage man-
agement techniques

XCLK (Extemal Clock Input)

The extemal clock input for the ISD5008 product.
MNomally, the 1ISD5008 is operated at one of four
intemal rates sslected for its intemal oscillator
by the Sample Rate Salect bits. Fgreaterprecision
is mquired, the device can be clocked through

the XCLK pin as descrbed in Table 2.

Becauss the antialiasng and smoothing filters
track the Sample Rate Select bits, one must, for
optimum performance, change the extemal

clock AND the Sample Rate Configuration bits to

one of the four values to propery set the filters to

the comect cutoff frequency asdescribed in Table

3. The duty cycle on the input clock is not critical,

asthe clock isimmediataly divided by two inter-
nally. if the XCLK is not usad, this input should be

connected to Vagpn.

Voice Solutions in Sillcon™
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Table 2: External Clock Input Table 2.2 ANALOG 1/0 PINS
Duration Sample Rate | Required Clock
(Minutes) (kHz) (kHz) MIC+, MIC — (Microphone Input+ /-)
2 3.0 1024 The microphone input transfers the voice signal to
: the on-chip AGC preamplifier or directly to the
5 6.4 819.2 ANA OUTMUX, depending on the selected path.
6 53 682.7 The direct path to the ANA QUTMUX hasa gain of
- : 6 dBso a 208 mVp-p signal across the differential
8 4.0 512 microphone inputs would give 416 mV{p-p across
the ANA OUTpins. The AGC circuit has a range of
45 dBin orderto delivera nominal 694 mVp-p into
Table 3:  Internal Clock Rate/Filter Edge the storage amay from a typical electret micro-
N S —— phone output of 2 to 20 mVp-p. The inputimped-
amp i i
FLD1 | FLDO (kHz) (kHz) ance istypically 10 kX
0 0 8 34
0 1 6.4 2.7
1 0 5.3 23
1 1 4 17
Fgure 1: Microphone Input
vCC
1.5kQ
220 uF —» Internal to the device
g 1.5kQ MIC+ |
1
|
Ccoupl=l 01uFl Ry=10kQ
Electret I | WY
Microphone 1
W25 | ——WW\
Panasonic 0.1uF 10 k2
1
|
15kQ Mic |
l—>
f 1
NOTE: TCUTOFF= 27R,Ceoup
I1sp 3
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ANAIN (Analog Input)

The ANA N pin is the analog input from the tele-
phone chip set. lt can be switched (by the S bus)
to the speakeroutput, the amay input orto various
otherpaths. Thispin isdesigned to accepta nom-
inal 1.11 Vp-p when at its minimum gain (6 dB)
setting. There is additional gain available in 3 dB
stepscontrolled from the S bus, if required, up to

15 dB
Figure 2: ANAIN Input Modes
———Jp Infemal o the device
I Rb
1
! MWW Gain | ResistorRatio | . |Gain?
am Coow=014# i R Setting (Rb/Ra) (dB)
Input MW - 00 63.9/102 0625 |—4.1
1
! N 01 77.9/88.1 088 |-1.1
i Input Ampiltier 10 92.3/73.8 125 |19
| 1 106/60 177 | 49
I
—>
1
NOTE: feurorr= 5 o Coor
Table 4: ANAIN Amplifier Gain Settings
CFGO
saﬂng(” U'Tl‘.’P |(l‘; ut Gain@ Arras In/Out Spe:ke(:)om
PP AIG1 AIGO PP PP
6dB 1.11 0 0 625 694 2.22
9dB 785 0 1 883 694 2.22
12dB 555 1 0 1.250 694 222
15dB .393 1 1 1.767 694 222
1. Gain from ANA N to SP+/-
2. Gain from ANA IN to ARRAY IN
3. OMPinput is the eference Transmission level Roint that is used for testing. This level is typically 3 dB below clipping.
4. Speaker Out gain st to 1.6 (Hgh). (Differential)

4 Voice Solutions in Silicon™
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AUXIN (Auxiliary Input)

The AUX IN is an additional audio input to the
1905008, such asfrom the microphone circuitin a
mobile phone “car kit." This input has a nominal
700 mVp-p level at its minimum gain setting
(0 dB). S=e Table 5. Additional gain isavailable in
3 dBsteps (controlled by the A bus)up to 9 dB.

Figure 3: AUXIN Input Modes
—— Intemai fo fhe device
Rb

! A
i VW Gain | ResistorRatio | .| Gain
auxin  Coow = 0.1uF ! Ra Setting (Rb/Ra) (dB)
|1 H
Input Lo WW - 00 40.1/40.1 10 | o
i AIXIN 01 47.0/33.2 1414 | 3
! Input Amplifier 10 53.5/26.7 20 6
i 11 59.2/21 2.82 9
1
NOTE: fCUTOFF= 2’d-“aCCU.P
Table 5: AUXIN Amplifier Gain Settings
CFGO L
Setting” | OTLP I Gain® | AT In/Out |5 ha Out Vpp
HE AXG1 AXGO HE
0dB 694 0 0 1.00 694 694
3dB 491 0 1 1.41 694 694
6dB .347 1 0 2.00 694 694
9dB 245 1 1 2.82 694 694
1. Gain from ALX IN to ANA OUT
2. Gain from ALX IN to ARRAY IN
3. O0TMPinput is the reference Transmission leve! Point that is used for testing. This level is typically 3 dBbelow clipping.
4. Differential
Isp 5
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ANAOUT+ /-  (Analog Outputs)

This differential output is designed to go to the mi-
crophone input of the telephone chip set. tisde-
signed to drive a minimum of 5§ kQ between the
“+” and “~" pins to a nominal voltage level of
700 mVp-p. Both pins have DC bias of approx-
mately 1.2 VDC. The AC signal is superimposed
upon this analog ground voltage. These pinscan
be used single-ended, getting only half the volt-
age. Do NOTground the unused pin.

AUXOUT (Auxiliary Output)

The AUXOUTis an additional audio output pin, to
be used, forexample, to diive the speaker circuit
in a “carkit.” It drivesa minimum load of 5 kQand
up to a maximum of 1 Vp-p. The AC signal is su-
perimposed on approximately 1.2 VDC bias and
must be capacitively coupled to the load.

SP+, SP- (Speaker+/-)

Thisisthe speakerdifferential output circuit. ltisde-
signed to drive an 8 Qspeakerconnected across
the speaker pins up to a maximum of 23.5 mW

A

p\.lvv'cr ctnrmn hoo hun cnlantahlsn Anine 1 29

Thic 2 i

IIIIO OAYT 11Iao WU ITIcuilavIc yailly, 1.va
and 1.6, which can be chosen through the con-
figuration registers. These pins are biased to ap-
proxmately 1.2 VDC and, if used single-ended,
must be capacitively coupled to their load. Do
NOTground the unused pin.

ACAP (AGC Capacitor)

This pin provides the capacitor connection for
setting the parameters of the microphone AGC
circuit. £ should have a 4.7 pF capacitor con-
nected to ground. I cannot be left floating. Thisis
because the capacitor is also used in the
playback mode for the AutoMute circuit. This
circuit educesthe amount of noise present in the
output during quiet pauses. Tying this pin to
ground gives maxmum gain; to Vgca gives
minimum gain for the AGC amplifier but will
cancel the AutoMute function.

23 POWER AND GROUND PINS

Veea Vecp(Voltage Inputs)

To minimize noise, the analog and digital circuits
in the ISD5008 device uses separate power bus-
ses. These + 3 Vbusses lead to separate pins. Tie
the V¢cp pins together as close as possble and
decouple both supplies as near to the package
aspossble.

Vssa Vesp  (Ground Inputs)

The ID5008 series utilizes separate analog and
digital ground busses. The analog ground (Vgs)
pinsshould be tied togetherasclose to the pack-
age as possible and connected through a low-
impedance path to power supply ground. The
digital ground (Vggn) pin should be connected
through a separate low-impedance path to pow-
er supply ground. These ground paths should be
large enough to ensure that the impedance be-
tween the Vg pins and the Vg pin is less than
3 Q The backside of the die is connected to Vg
through the substrate resistance. In a chip-on-
board design, the die attach area must be con-
nected to Ve

Voice Solutions in Silicon™
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Figure 4: I1SD5008 Series TSOP and PDIP/SOIC Pinouts

scikCh @ 28 [ 1 Veeo
sz 27 [ Veeo
Mosi ] a 26 1 XCLK
Miso [ 4 25 1 INT
NCe 28 [ NC
=K 2 5 auxour Vesp |8 24 ] RAC
RAC 3 26 1 AUXIN Veso L6 23 1 Vg

INT 4 25 [1 ANAIN NC[ |7 20 [ NC
XCIK s 24 [ Veen 1SD5008
Veco 6 23 | s MC+ |8 21 INC
Veep T 7 22 [ Vigga Visa |9 20 [ AUXOUT
SCLK 8 1SD5008 21 [ SP- MiC-

e g o 19 [ 1 AUXIN
MOS T 10 19 O ANAOUI- ANAOUT+ [n 18 [ ANAIN
MISO 11 18 [ ANAOUT+  ANAOUT- 12 17 [ Veea

Vegn 12 17 [ MIC-
Voo 113 16 = Mo+ AcCap |3 161 SP+

NC 14 15 [ Vgga SP- |14 15 | ] Vgga

28-PIN TSOP PDIP/SOIC
Fgure 5: Microphone Amplifier
4,. *
6 dB FTHRU
— -
Mt e .~ - — — — l
Microphone
+
| @oomw-pmaxy — MIC .I > AGC
MiC- .-|—"—>- AGPD
| T1(AGMD) ——>15 Trowertp
L — — — — — — — — 1 Fower Down
To AutoMute
ACAP ~ TReybackony) —
* Differential Path

15 14 13 12 1" 10 9 8 7 L] 5 4 3 2

1 0

[(wst [ s [ voiz] vout [ vou [ stsi [ sis [ simt] simo] som1 [ semo| Ao [ o [ oo | am [Pag] CFG1

1sD
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Figure 6: AUXIN and ANAIN

5
&
3 AUX IN AMP
e
2 11 (AXPD) ——>[AxPD
@ Fowar Lb
T2 (AXG1, AXGO) 1 [FowerDown
Ié AXGOD |Input Gain | 0TLP Input Level
0 1 684
= 1 1.414 491
& 0 2 347
% 1 2.828 245
'- ______ —
Chip Set  ANAIN 5 ANAIN AMP
L— &
3
Power Lp
T2 (AIG1,AIG0) 1 [FowerDown
AG1 [AIGD [input Gain|OTLP Input Level
0 0 0.625 1.11
0 1 0.883 785
1 0 1.250 555
1 1 1.767 .383

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

N | Aoz | Aost | Ao | aoro| orsi| ore| oma1] opo] wro | CFGO
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Figure 7: 1SD5008 Core (Left Half)

SUM1 SUMMING
P
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2 (S1M1,51M0)
STM1 [S1M0 | SOURCE
:m 0 o [eow
T IAKNA ] ANAIN AM o A
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AL o, EENEERETLS
0 0 ANA IN AMP
0 1 AFRAY
T28181,819) [ o [am
T 1 Ne

15 14 13 12 1 10 9 8 T ] 5 4 3 2 1 0
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Figure 8: 1SD5008 Core (Right Half)

A ALTo SUM2 SUMMING
Mux AMP
SUM1
LOW PASS
ALTER > 2
ARRAY iy M
GEE
<
2 ﬂy L‘ 'h 2 (2M1,822M0) S2M1 |S2M0 | SOURCE
(FLD) (FLFD) | 0 [0 [eOoW
0 1 ANA IN ONLY
AFD | 1 0 FALTO ONLY
0 Power Lp — 1 1 Fower Down
1 PFower Down
ANAIN AMP
MULTILEVEL. rll——
INTERNAL [ | STORAGE
XCLK .-»
CLOCK ARRAY
I
[AD1 [AD0 | SAMPLERATE| FILTER PASS BAND | T2
0 |0 |8kt 34 Kk —  (FLD1,ADO0)
0 1 6.4 kHz 2.7 ke
1|0 |53kk 23Kk
1|1 |4kt 17 Kk
ARRAY - ——
5 14 13 12 11 10 8 8 7 6 5 4 3 2 1 0

[ Tveo vz v ot T o v Y oo
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Figure 9: Volume Control

[ | VOL
ANAIN AM MUX
SuM2
—..
SUM1
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CONTROL vo
INP
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b T T
T2 T3 T1 MFD) _=[wro
(VLS1,V.S0) (VOL2,VOL1,VOLD) 0 [Fowerlp
1 Fower Down
)
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0 0 ANA IN AMP 0 0 0 0dB
0 1 amz 0 0 1 4dB
1 0 am1 0 1 0 8dB
1 1 INP 0 1 1 12dB
1 0 0 16dB
1 0 1 20dB
1 1 0 24 dB
1 1 1 28 dB
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Figure 10: Speaker and AUX OUT

OUTPUT T 7 7 carkt !
Mux —- AUX OUT (1 Vp-p Ma) |
VOL N |
» | | b - - - - -
= @ | Seaker |
- |
________.-' L e = = -
T2
% (OPA1 ,IOIWJ)
T
o |
(OPS1,0P)
' v
OPA1 | OPAD | SPKR Drive A OP
w 0 0 Fower Down Fower Down
OPS1 |OPS0 [SOURCE 0 1 3.6 Vip-p @ 150 0| Fower Down
0 0 VOL 1 0 23mWatt @80 | Fower Down
0 1 ANAIN 1 1 Fower Down 1 Vp-p Max @ 50
1 0 FLTO
1 1 SMm2
15 14 13 12 " 10 9 8 7 -] 5 4 3 2 1 0

[ aG1] aco] arp | axe1] axco| axo| No [ ros| aost| oo | oI eI e ] WD | CFGO

Figure 11: ANA OUT Output
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X raom
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4 SERIAL PERIPHERAL INTERFACE (SP1) DESCRIPTION

The ID5008 product operatesfrom an S senal in-
terface. The & interface operateswith the following
protocol.

The data transfer protocol assumes that the mi-
crocontroller's S shift registersare clocked on the
falling edge of the SCLK With the ID5008, data is
clocked in on the MOS pin on the rising clock
edge. Data isclocked out on the MISO pin on the
falling clock edge.

1. Allserial data tfransfersbegin with the falling
edge of SSpin.

2. SSisheld LOWdurng all serial communica-
tionsand held HIGH between instructions.

3. Data isclocked in on the rising clock edge
and data isclocked out on the falling clock
edge.

4. Payand Record operationsare initiated by
enabling the device by asserting the SSpin
LOW, shifting inan opcode and an address
field to the ID5008 device (referto the Op-
code Summary on the page 14).

5. The opcodesand addressfieldsare asfol-

lows: <8 control bits> and < 16 address
bits> |

6. Each operation that ends in an EOM or
Overflow will generate an intemupt, includ-
ing the Message Cueing cycles. The Inter-
rupt will be cleared the next tme an &
cycle iscompleted.

7. As Intemupt data is shifted out of the
ISD5008 MISO pin, control and address
data is smultaneously being shifted into
the MOS pin. Care should be taken such
that the data shifted in is compatible with
cument system operation. It is possible to
read intennupt data and start a new opera-
tion within the same SPicycle.

8. Arecord orplaybackoperation beginswith
the RUN bit set and the operation ends with
the RN bit reset.

9. Al operations begin with the rising edge
of S

4.1 MESSAGE CUEING

Message cueing allows the user to skip through
messages, without knowing the actual physical lo-
cation of the message. Thisoperation isused dur-
ing playback. In this mode, the messages are
skipped 1600 times faster than in nomal play-
back mode. It will sop when an EOM marker is
reached. Then, the intemal address counter will
point to the next message.

IsD
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Table 6: Opcode Summary

Instruction m‘::::;:‘::g Operational Summary

FOWERLP 0110 0000 Power-Up: See “PowerUp Sequence”

LOADCFGO0® | 01X0 0010 < D15-D0> Loadsa 16-bit value into Configuration Register 0

LOADCFG1 01X0 0100 < D15-D0> loadsa 16-bit value into Configuration Register 1

SFRAY 1110 0000 < A15-A0> Initiates Payback from address < A15-A0>

AAY 1111 0000 Playback from cument address (until BOM or OVF)

SETREC 1010 0000 < A15-A0> Initiates Record at address < A15-A0>

REC 1011 0000 Recondsfrom cument addmess until OVF is eached

MC 1111 1000 Performs a Message Cue. Poceedsto the end of the cument
message (EOM) orenters OVF condition if it reachesthe end of
the amay.

SOP 0111 0000 Stopscument operation

SIOPAVRDN 0101 0000 Sopscument operation and enters stand-by (power-down) mode.

RINT 0111 0000 Read intenupt status bits: OVF and EOM.

1. X = Dont Carm.

2. Changes in CARG0 are not recognized until CRG1 is loaded. The changes will occur at the risihg edge of ESdumg

the cycle that CFG1 is loaded.

4.2 POWER-UP SEQUENCE

The ID5008 will be ready for an operation after
Tap (25 msapproximately for 8 kHz sample rate).
The user needsto wait Ta p before issuing an opera-
tional command. For example, to play from ad-
dress 00 the following programing cycle should
be used.

Playback Mode
1. Snd POWERPcommand.
2. Wait Ty p (power-up delay).

3. load CFGO and CFG1 for desired opera-
tion.

4. Send EPFLAYcommand with address 00.

The device will start playbackat address00 and it
wil generate an intemupt when an EOM is
reached. It will then stop playback

Record Mode
1. Snd POWERPcommand.
2. Wait T p (power-up delay).

3. load CFG0 and CFG1 for desired opera-
tion.

4. Snd FEIREC command with address 00.

The device will start recording ataddress00 and it
will generate an intenupt when an overflow is
reached (end of memory amay)orwhen it hasre-
ceived a SIOPcommand. It will then stop record-

ing.

14
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43 P PORT
The following diagram describesthe SH port and the control bits associated with it.

Figure 12: SPI Port

BYTE 3 BYTE2 BVTE 1

C?|66|C5|CIICS|C2|CI|W D'|5|D14|D'I.I|D12ID'I'I|DIO|D9|Dﬂ DT|D6|N|D¢ID3|D2|DI |m —>|m|

Not Used A
- Load Configuration Reg 0 (LCO)
L Lood Configuration Reg 1 (LCT)
L 3 Message Cueing (MC)

> Ignore Address Bifs [1AB)

Fower Up (FU)
PlayRecord, (P/R)
Run

h

|u°|—. [+] | 1] | 1] | DIU |D |l‘|6|A14 A13|Al2|All|AIOIA9|AB |A.'|"|M M|M|M|A2IM |m|m|ﬂ

NOTE  Bytes 1 and 2 of the MOS input may be address bits or configuration bits, depending on the selected mode
in byte 3.

44 SPI CONTROL REGISTRR

The SA control register provides control of individual device functions such as Fay, Record, Message
Cueing, Power-Lp and Power-Down, Sart and Stop operations, ignore Address Pointersand Load Con-
figuration Registers.

Table 7: SPI Control Register

Control Control
Register Bit Device Function Register Bit Device Function
RUN Enable orDisable an operation PU Master power control
= |1 Sart = |1 Fower-Up
= (0 Sop =10 Power-Down
PR Selects Play or Record operation nB Ignore address control bit
= |1 Fay = |1 lgnore input address register (A15-A0)
=10 Record = |0 | Usethe input addressegistercontents
foran operation (A15-A0)
MC Enable orDisable Message Cueing A15-A0 Output of the ow pointer register
= |1 Enable Message Cueing D15-D0 Input control and address register
=10 Disable Message Cueing
LCo LC1
= (1 Load Configuration Reg 0 = (1 Load Configuration Reg 1
=0 No Load = [0 | Noload
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Configuration Register 0

Table 8:

po | CFGO

Volume Control Power Down

5 &

O § SR & AUX OUTControl 2 bits)
8 &

o
3

OUPUTMUX Select (2 bits)

-l

o
a W ANA QUTPower Down

<
o |3
812
B |2 | ANA OUTMUX Sslect (3 bits)

<
o |
8 12
2 |3 | NPUrSOURCEMUX Sslect (1 bit)
m m AUX IN Power Down

o
£ 2

w AUXIN AMP Gain SET(2 bits)
o
o 2
© | | ANA IN Power Down
o <
< o
B 2

ANA IN AMPGain SET(2 bits)

v 5
8 <

NOTE  Se details on following pages.

Configuration Register 1

Table 9:

1
(O]
L
(&)
W %a AGC AMP Power Down

<
a m Fiter Power Down
88

SAMPLE RATE (& Fiiter) Set Up (2 bits)

3 =
a g
3 m FLERMUX Sslect

[=]
S

9 | Sum2 SIMMING AMP Control (2 bits)
© |5
9 p

[=]
R

% § SM 1 SIMMING AMP Control (2 bits)
® |5
Q5
2 (]

B 1 9M 1 MU Select (2 bits)
e o
o |5
= |9
a R
m m VOLUME CONTROL (3 bits)
o 9
a R
<
z |2

VOLUME CONT. MUX Select (2 bits)

o
5 2

NOTE  Se details on following pages.
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Detail of Configuration Register 0
Volume Control Bt0 0 = PowerON
Power Bit (VLFD) 1 = PowerOFF
SFEAKER and AKX Bts 2,1 00 = Powerdown SPKRand AUX
OUTControl Bts (OPA1, OPAD) 01 = SAKRON, HIGH GAIN, AUX Power down
10 = SKRON, LOW GAIN, AUX Power down
11 = SFKRPowered down, AUXON
OUTPUTMUX Control | Bits 4,3 00 = Source is VOL CONTROL (VOL)
Bits (OPs1, OPD) 01 = Source isANA IN Input (ANA IN AMP)
10 = Source is LOW PASS FILTER (FILTD)
11 = Surce is IM2 SMMING AMP (SUM2)
ANA OUT Power Bit Bt S5 0 = PowerON
(AOFD) 1 = PowerOFF
ANA OUTMUX Con- Bits8,7,6 000 = Source is MICROPHONE AMP (FTHRU)
trol Bits (AOS2, AOSI, AOSD) 001 = Source is INFUTMUX (INP)
010 = Source is VOLLME CONTROL (VOL)
011 = Source is LOW PASSFLTER (FILTO)
100 = Source is SM1 SUMMING AMP (SUM1)
101 = Source is M2 SUMMING AMP (SUM2)
110 = Unused
111 = Unused
INPUT SOURCE MUX Bt 9 0 = Source isMicrophone AGC AMP (AGC)
Control Bt (INSD) 1 = Source isAUXIN Input (AUX IN AMP)
AUX IN AMP PowerBit | Bt 10 0 = PowerON
(AXPD) 1 = PowerOFF
AUX IN AMP Control Bits 12,11 00 = Input Gain= 1, Oqpinputlevel= 0.694
Bts (AXG1, AXGO) 01 = Input Gain = 1.414, O pinput Level = 0.491
10 = Input Gain = 2, Oqpinput Level= 0.347
11 = Input Gain = 2.828, Oy pinput Level = 0.245
ANA IN AMP Power Bt | Bt 13 0 = PowerON
(AIFD) 1 = PowerOFF
ANA IN AMPControl | Bts 15,14 00 = Input Gain= 0.625, OqpinputLlevel= 1.11
Bts (AIG1, AIGO) 01 = Input Gain = 0.883, O pinput Level= 0.7185
10 = Input Gain = 1.250, O pinput Level= 0.555
11 = Input Gain = 1.767, Oy pinput Level = 0.393
Isp 17
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uration Register 1

Detail of Config
0

AGC Power Control | Bt 0 = Power ON
Bit (AGPFD) 1 = PowerOFF
LOW PASSFALTER Bt 1 0 = PowerON
Power Control Bit (FLPD) 1 = PowerOFF
SAMALERATEand Bits 3,2 00 = Sample Rate = 8 KHz, FFB= 3.4 KHz
LOW PASSFILTER (ALD1, ALDO) 01 = Sample Rate = 6.4 KHz, FFB= 2.7 KHz
Control Bts 10 = Sample Rate = 5.3 KHz, FFB= 2.3 KHz
11 = Sample Rate = 4 KHz, FFB= 1.7 KHz
ALTER MUX Control Bit 4 0 = Source is M1 SUMMING AMP (3UM1)
bits (L) 1 = Source is Analog Memory Amay (ARRAY)
SM 2 SUMMING AMP | Bits 6,5 00 = Source isboth ANA IN AMPand FILTO
Control Bts (S2M1, 2M0) 01 = Source isANA IN Input (ANA IN AMP) ONLY
10 = Source is LOW PASSFLTER (FILTO) ONLY
11 = Power Down SUM2 SIMMING AMP
M1 SMMING AMP | Bit 8,7 00 = Source isboth SM1 and INP
Control Bts (SIM1, SIMO) 01 = Source is M1 SUMMING AMP (SUM1) ONLY
10 = Source is INPUTMUX (INP) ONLY
11 = Power Down SUM1 SIMMING AMP
SMIMUX Control Bits | Bit 10,9 00 = Source isANA IN Input (ANA IN AMP)
(S151, 8190) 01 = Surce isAnalog Memory Aray (ARRAY)
10 = Surce is LOW PASSFILTER (FILTO)
11 = UNUSED
VOLUME CONTROL Bits 13,12,11 000 = Attenuation= 0dB
Control Bts (VOL2, VOL1, VOLO) 001 = Attenuation = 4 dB

010 = Attenuation = 8 dB

011 = Attenuation = 12 dB
100 = Aftenuation = 16 dB
101 = Aftenuation = 20 dB
110 = Attenuation = 24 dB
111 = Attenuation = 28 dB

VOL MUX Control Bts

Bt 15,14 (VLS1, VL0)

00
01
10
11

= Spurce is ANA IN Input (ANA IN AMP)

= Source is M2 SUMMING AMP (SUM2)
= Source is M1 SUMMING AMP (SUM1)
= Source is INPUTMUX (INP)

Configuration Register Notes

1. Important: Allchangesto the intemal settings of the ISD5008 are synchronized with the load of Configuration
Register1. Acommand to load Configuration Register 1 immediately transfers the input data to the intemal
settings of the device and the changestake place immediately at the end of the command when S8 goes
HIGH. Aload to Configuration Register0 sendsthe new data to a temporary registerin the 1305008 and does
not affect the intemal settings of the device. The next time Configuration Register 1 is loaded, data wil also
transferfrom the temporary registerto the Configuration 0 Registerand effect the desired changes. See Figure

Table 13.

2. Configuration Registersmay be loaded with data atanytime, including when the chip ispowered down using
the PUbit in the 8P Control Register. The PU bit in the SP Control Word will have to be set to a “1" before the
changesin configuration will be seen.

18
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1.

Fgure 13: Configuration Register Programming Sequence

| Temporary Register |7—> Configuration Register 0
Configuration Register 1

Command =
Load Configuration Register 0 § |

Command =
Load Configuration Register 1

L] ]] Input Shift Register (16 bits) [ MOSI
Control Word (C7-C0)

Fgure 14: SPlInterface Simplified Block Diagram

Configuration Registers“)

[b1] CFG1 [Do]
[p1s] CFGO [Do]
C7-Co D15 - DO
| | | | | | | | | Input Shift Register |—> MOSI
Select Y A15-A0 gg;‘ﬁ;’;‘;“gw Counter
Loglc Byte | Row Counter

¥ A15-A0
y EOM OVF

MISO — Output Shift Reglster

Se Table 8 for bit details

IsD
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Fgure 15: Typical Digital Cellular Phone Integration

Microphone

RF
Section

IF
Interface

ISD5008
MIC IN+— ANA OUT+ MIC+
MIC IN-[— | ANA OUT- MIC-
SP OUT+ — ANAIN SP+
SP OUT — SP-
DSP
Voice Band AUXIN
Codec spl AUX OUT

=@

Earpiece

Microcontroller

| Keypad | | EEPROM |

| Display | | Flash |

SPI Aﬁ,

Car Kit
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5 OPERATIONAL MODES DESCRIPTION

The ID5008 can operate in many different
modes. It's flexibility allows the user to configure
the chip such that almost any input can mixed
with any otherinput and then be directed to any
output. The variable settings for the ANA and ALX
input amplifiers plus the micophone AGC and
speaker volume controls make it possible to use
the device with most existing cell phone orcord-
less phone chip sets with no extemal level adjust-
ment. Several modes wil be found in most
applications, however. Aease referto the ID5008
block diagram to better understand the following
modes. In all cases, we are assuming that the
chip has been powered up with the PUbit in the
A control register and that a time period of Top
has elapsed afterthat bit was set:

5.1 FEED THROUGH MODE

This mode enables the ISD5008 to connect to a
base band cell phone orcondless phone chip set
without affecting the audio source ordestination.
There are two paths involved, the transmit path
and the receive path. The transmit path connects
the ISD chip's microphone source through to the
microphone input on the base band chip set. The
receive path connects the base band chip set's
speaker output through to the speaker driver on
the ISD chip. This allows the ISD chip to substitute
forthose functionsand incidentally gain accessto
the audio to and from the base band chip set.
Figure 15 shows one possible connection to such
a chip set.

Fgure 16 shows the part of the 1ISD5008 blockdia-
gram thatis used in Feed Through Mode. The rest
of the chip will be powered down to conserve
power. The bold lines highlight the audio paths
Note that the Microphone to ANA OUT+ /- path is
differential.

Figure 16: Basic Feed-Thru Mode

- T

rﬂicmphom
MIC+ T

| mec- @+——

L 1

| L8001 ST L1 ERET ST

VoL >
ALTO »
sum1 >
sum2 >

1sD
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To select thismode, the following control bits m ust
be configured in the ID5008 configuration regis-
ters. 1 set up the transmit path:

1.

Slect the FIHRU path through the ANA OUT
Mx—Bits A0S}, AOST and AOR control
the state of the ANAOUTMUX. These are the
D6, D7 and D8 bitsrespectively of Configu-
ration Register 0 (CFG0)and they should all
be ZHD to select the FIHRUpath.

Power up the ANA OUTam plifie—B8it AOPD
controlsthe powerup state of ANA OUT. This
is bit D5 of CFG0 and it should be a ZHRO
to powerup the amplifier.

To set up the receive path:

1.

St up the ANA IN amplifier for the comect
gain—Bits AIGO and AIG1 control the gain
seftings of thisamplifier. These are bits D14
and D15 respectively of CFG0. The input
level at this pin detemines the setting of
this gain stage. Table 4 will help detemine
this setting. In this example we will assume
that the peak signal never goes above 1
volt p-p single ended. That would enable
us to use the 9dB attenuation setting, or
where D14 is ONEand D15 is ZHRO.

Power up the ANA IN amplifie—Bit AIPD
controls the power up state of ANA IN. This
is bit D13 of CFG0 and should be a ZHRO to
power up the amplifier.

Slect the ANA IN path through the OUIPUT
MUW—Bits OP) and OPS1 control the state
of the OUIPUTMUX These are bits D3 and
D4 respectively of CFG0 and they should
be set to the state where D3 is ONEand D4
is ZHRO to select the ANA IN path.

Power up the Seaker Amplifie—Bits OPAD
and OPA1 control the state of the Sheaker
and AUX amplifiers. These are bits D1 and
D2 respectively of CFGO. They should be
set to the state where D1 is ONEand D2 is
ZHD. This powers up the Soeaker Amplifier
and configures it for it's higher gain setting
for use with a piezo speaker element and
also powers down the AUX output stage.

The statusof the rest of the functionsin the ISD5008
chip must be defined before the configuration
registers settings are updated:

Power down the Volume Control He-
ment—Hbit VLPD controls the powerup state
of the Volume Control. Thisisbit DO of CFG0
and it should be set to a ONE to power
down this stage.

Power down the AWX IN amplifier—Bt
AXPD controls the power up state of the
AUX IN input amplifier. This is bit D10 of
CFG0 and it should be setto a ONEto pow-
erdown this stage.

Power down the SUM1 and SUM2 Mixer
amplifiers—Bits SIMO and S1M1 control
the M1 mixer and bits M0 and 2M1
control the SUM2 mixer. These are bits D7
and D8 in CFG1 and bits D5 and D6 in
CFG1 respectively. All 4 bits should be set
to a ONEto powerdown these two amplifi-
ers.

Power down the ALTER stage—Bt AFD
controls the power up state of the ALTER
stage in the device. Thisis bit D1 in CFG1
and should be setto a ONEto powerdown
the stage.

Power down the AGC amplifier—Bt
AGPD contols the power up state of the
AGC amplifier. This is bit DO in CFG1 and
should be set to a ONEto power down this
stage.

Dont Care bits—The following stagesare
not used in Feed Through Mode. Their bits
may be set to either level. In this example
we will set all the following bits to a ZERO.
(a). Bt INSD, bit D9 of CFGO controls the In-
put Source Mux. (b). Bits AXGO and AXG1
are bitsD11 and D12 respectively in CFGO.
They control the AUX IN amplifier gain set-
ting. (c). Bits ALD0 and AD1 are bitsD2 and
D3 respectively in CFG1. They control the
sample rate and filter band pass setting.
(d). Bt A0 is bit D4 in CFG1. Ik controls the
ALTER MUX (e). Bits SIS0 and S1S1 are bits

22
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D9 and D10 of CFG1. They control the
SM1 MUX (f). Bits VOLO, VOL1 and VOL2
are bits D11, D12 and D13 of CFG1. They
control the sefting of the Volume Control.
(9). Bts VL) and WL.S1 are bitsD14 and D15
of CFG1. They control the Volume Control
MUX

The end result of the above set up is
CFG0= 0100 0100 0000 1011 (hex440B)
and
CFG1= 0000 0001 1110 0011 (hex 01E3).

Snce both registers are being loaded, CFGO is
loaded followed by the loading of CFG1. These
two registers must be loaded in this order. The in-
temal set up for both registers will take effect syn-
chronously with the rising edge of S8

5.2 CALL RECORD

The call record mode adds the ability to record
the incoming phone call. In most applications,
the 19D5008 would first be set up for Feed Through
Mode asdescribed above. When the user wishes
to record the incoming call, the set up of the chip
is modified to add that ability. Forthe purpose of
ihis expianation, we wili use the 6.4 kiHz sampie
rate during recording.

The block diagram of the ISD5008 shows that the
Multilevel Sorage amay is always driven from the
M2 SMMING amplifier. The path traces back
from there through the LOW PASS Filter, THE ALTER
MUX THE SM1 SUMMING amplifier, the SUM1
MUX, then from the ANAin amplifier. Feed Through
Mode has already powered up the ANA IN amp
so we only need to powerup and enable the path
to the Multilevel Sorage amay from that point:

1. Sblect the ANA IN path through the SUM1
MUWBits S10 and S1S1 control the state
of the SUM1 MUX These are bits D9 and
D10 respectively of CFG1 and they should
be set to the state where both D9 and D10
are ZHRO to select the ANA IN path.

2. Slect the LM1T MUX input (only) to the ST
SMMING amplifier—Bits SIMQ and SIM1
control the state of the M1 SUMMING

amplifier. These are bits D7 and D8 respec-
tively of CFG1 and they should be setto the
state where D7 isONEand D8 is ZHRO to se-
lect the SUM1 MUX (only) path.

3. Slect the M1 SMMING amplifier path
though the FILTER MUxé—Bt A controls
the state of the ALTERMUX This is bit D4 of
CFG1 and it must be set to ZHRO to select
the SM1 SUMMING amplifier path.

4. Power up the LOWPASS FAILIER—Bt APD
controlsthe powerup state of the LOWPASS
FLTER stage. This is bit D1 of CFG1 and it
must be set to ZHRO to power up the LOW
PASSALTER SIAGE

5. Slect the 6.4 kHz sample rate—Bits
ADO and AD1 select the Low Passfilter set-
ting and sample rate to be used during
record and playback These are bits D2
and D3 of CFG1. To enable the 6.4 kHz
sample rate, D2 must be set to ONE and
D3 set to ZHRO.

6. Slect the LOW PASS ALIER input (only)
to the & SUMMING amplifier—Bts M0
and M1 control the state of the SUM2
SUMMING amplifier. These are bits D5 and

D6 respectively of CFG1 and they should
he sat to the state whemr D5 ic ZFHRO) and DA

0 AT Wi ITIU U ol ws A iv Y

is ONE to select the LOW PASS FILTER (only)
path.

In this mode, the elements of the original PASS
THROUGH mode do not change. The sections of
the chip not required to add the record path re-
main powered down. In fact, CFG0O does not
change and remains

CFGO0= 0100 0100 0000 1011 (hex440B).
CFG1 changesto
CFG1=0000 0000 1100 0101 (hex 00C5).

Snce CFGO isnot changed, it is only necessary to
load CFG1. Note that if only CFGO waschanged,
it would be necessary to load both registers.

IsD

23



ISD5008 Product

5.3 MEMO RECORD

The Memo Record mode sets the chip up to
record from the local microphone into the chip’s
Multlevel Sorage Amay. A connected cellular
telephone orcordlessphone chip set mayremain
powered down and is not active in thismode. The
path to be used ismicrophone input to AGC am-
plifier, then through the INPUTSOURCE MUX to the
M1 SMMING amplifier. Fom there the path
goesthrough the ALTERMUX, the LOW PASSFALTER
the SUM2 SUMMING amplifier, then to the MUWLT-
LEVEL STORAGE ARRAY. In this instance, we will se-
lect the 5.3 kHz sample rate. The rest of the chip
may be powered down.

1. Power up the AGC amplifier—Bt AGPD
controls the power up state of the AGC
amplifier. This is bit DO of CFG1 and must
be set to ZHRO to power up thisstage.

2. Slect the AGC amplffierthrough the INFUT
SOURCEMUX—Bit INS) controlsthe state of
the INPUT SOURCE MUX. This is bit D9 of
CFGO0 and must be set to a ZHO to select
the AGC amplifier.

3. Slect the INPUT SOURCE MUX (only) to
the S1 SUMMING amplifier—Bts SIMO

and SIM1 control the state of the SUM1
S MMING amplifier. These are bits D7 and
D8 respectively of CFG1 and they should
be set to the state where D7 isZHRO and D8
is ONE to select the INPUT SOURCE MUX

(only) path.

4. Slect the SM1 SMMING amplifier
path through the ALIER MUX—Bit A.SD
controls the state of the ALTER MUX. This is
bit D4 of CFG1 and it must be set to ZHRO
to select the SUM1 SUMMING amplifier
path.

5. Power up the LOWPASS ALTER—Bit AFD
controlsthe powerup state of the LOWPASS
FLTER stage. This is bit D1 of CFG1 and it
must be set to ZHRO to power up the LOW
PASSALTER SIAGE

6. Slect the 5.3 kHz sample rate—Bits AD0
and AD1 select the Low Pass filter setting
and sample rate to be used during record

and playback These are bits D2 and D3 of
CFG1. To enable the 5.3 kHz sample rate,
D2 must be setto ZHRO and D3 set to ONE

7. Slect the LOW PASS ALIER input (only)
to the & SUMMING amplifier—Bts MO
and M1 control the state of the SUM2
SUMMING amplifier. These are bits D5 and
D6 respectively of CFG1 and they should
be set to the state where D5 isZHRO and D6
is ONE to select the LOW PASS FILTER (only)
path.

To set up the chip for Memo Record, the configu-
ration registersare set up asfollows:

CFG0= 0010 0100 0010 0001 (hex 2421).
CFG1= 0000 0001 0100 1000 (hex 0148).

Only those portions necessary for this mode are
powered up.

54 MEMO AND CALL PLAYBACK

This mode sets the chip up for local playback of
messages recorded earlier. The playback path is
from the MULTILEVH. STORAGE ARRAY to the ALTER
MUX, then to the LOW PASS ALTER stage. From
there the audio path goesthrough the SUM2 SUM-
MING ampiifier fo the VOLUME MUX, through the
VOLLME CONTROL then to the SPEAKER output
stage. We willassume that we are driving a pizeo
speaker element. This audio was previously re-
corded at 8 kHz All unnecessary stages will be
powered down.

1. Slect the MUWLNLEVH. STORAGE ARRAY
path through the ALIER MUX—Bit A0,
the state of the ALTERMUX This is bit D4 of
CFG1 and must be set to ONEto select the
MULTLEVEL STORAGE ARRAY.

2. Power up the LOWPFASS ALTER—Bt APD
controlsthe powerup state of the LOWPASS
FLTER stage. This is bit D1 of CFG1 and it
must be set to ZHRO to power up the LOW
PASSFAILTERSIAGE

3. Slect the 8.0 kHz sample rate—Bits AD0
and AD1 select the Low Pass filter setting
and sample rate to be used during record
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and playback These are bitsD2 and D3 of
CFG1. To enable the 8.0 kHz sample rate,
D2 and D3 must be set to ZHRO.

Slect the LOW PASS ALTER input (only) fo
the & SUMMING amplifier—Bts M0 and
2M1 control the state of the IM2 SM-
MING amplifier. These are bits D5 and D6
respectively of CFG1 and they should be
set to the state where D5 is ZHRO and D6 is
ONE to select the LOW PASS FILTER (only)
path.

Slect the SM2 SMMING amplifier
path through the VOLUME MUX—Bits
VL) and WL.S! control the state VOLLUME
MUX These bits are bits D14 and D15, re-
spectively of CFG1. They should be set to
the state where D14 isONEand D15 isZBRO
to select the SM2 SUIMMING am pplifier.

Power up the VOLUME CONTROL LEVH—
Bt VLPD controls the power-up state of the
VOLUME CONTROL attenuator. This is Bt DO
of CFGO. This bit must be setto a ZHRO to
power-up the VOLUME CONTROL

Slect a VOLUUME CONITROL LEVA—Bits
VOLO, VOL1, and VOL2 control the state of

the VOLLME CONTROL LEVH. These are bits
D11, D12, and D13, respectively, of CFG1.
Abinary count of 000 through 111 controls
the amount of attenuation through that
dgtate. In most cases, the software will select
an attenuation level according to the de-
sires of the cument users of the product. In
thisexample, we willassume the userwants
an attenuation of —12 dB. For that setting,
D11 should be set to ONE, D12 should be
set to ONE, and D13 should be set to a Z&
RO.

Slect the VOLUME CONTROL path
through the OUTPUT MUX—These are bits
D3 and D4, respectively, of CFGO0. They
should be set to the state where D3 is ZHRO
and D4 is a ZHO to select the VOLLME
CONTROL

Power up the SFEAKER amplifier and se-
lect the HIGH GAIN mode—Bits OPAD
and OPA1 control the state of the speaker

(&+ and SR-) and AUX OUToutputs. These
are bits D1 and D2 of CFGO. They must be
set to the state where D1 isONEand D2 is
ZHRO to power-up the speaker outputs in
the HIGH GAIN mode and to powerdown
the AUXOUT.

To set up the chip forMemo orCall Fayback, the
configuration registers are set up asfollows:

CFG0= 0010 0100 0010 0010 (hex 2422).
CFG1=0101 1001 1101 0001 (hex59D1).

Only those portions necessary for this mode are
powered up.

IsD
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Table 10: Absolute Maximum Ratings (Packaged Partsf")

Condition Value
Junctiontemperature 150°C
Sorage temperature range —65°C to + 150°C
Voltage applied to any pin V- 0.3V)to (Ve + 0.3 V)

Voltage applied to MOS, SCLK, INT, RAC and SSpins (input | (Vgg—1.0 V) to 5.5V
cument limited to £+ 20mA)

Lead temperature {(soldering — 10 seconds) 300°C

Vee —Ves -0.3Vio+7.0V

1. Sresses above those listed may cause pemanent damage to the device. Exposure to the absolute maximum
ratings may affect device reliability. Functional operation is not implied at these conditions

Table 11: Operating Conditions (Packaged Parts)

Condition Value
Commercial operating temperature range(" 0°C to + 70°C
Industrial operating temperature(" —40°C to + 85°C
Supply voltage (V)@ +27Vio+3.3V
Ground voltage (Vsg™® ov

1. Case Temperature
2. Vgo= Veea = Veco
I Vg= V= Ve
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Table 14: General Parameters

Symbol Parameters Min(2) Typ(1) Max(2) Units Conditions

VI. hpul Low\bltage Vcc x0.2 v

Vi Input Hgh Voltage Vee x0.8 v

VoL Output Low Voltage 04 v loo= 10 A

Vou1 RAC, INTOutput Low 0.4 % loL= 1 mA
Voliage

VoH Output High Voltage Vee—04 v lon= —10 pA

lee Vee Cument (Operating)
— Payback 15 mA No load®
— Recond 25 mA No load @)
— Feedthru 12 mA No load @

s Ve Cument (Sandby) 1 10 MA 3)@4)

I Input Leakage Cument +1 MA

lz MISO Tistate Cument 1 10 pA

1. Typical values T, = 25°C and Vec = 3.0 V.

2. Al min/max limits are guaranteed by ISD via electrical testing or characterization. Not all specifications are
100 percent tested.

Vicca @nd Vgop summed together.
= Voca = Veep, XCLK = MOS = Vgu= Vg and all other pins floating.

1sD
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Table 15: Timing Parameters

Symbol Characteristic Min@ Typ™ Max® | Units Conditions
Fs Sampling Frequency 8.0 ke [®
6.4 kHz | ®
53 kHz [©
4.0 kHz | ®
Fer Fiter Pass Band
8.0 kHz (sample rate) 3.4 kHz |3-dB Rol-Off Foint® ()
6.4 kHz (sample rate) 27 kHz |3-dB Rol-Off Roint® )
5.3 kHz(sample rate) 23 kHz |3-dB Rol-Off Roint® )
4,0 kHz (sample rate) 1.7 kHz | 3-dB Rol-Off Foint®) (7)
T Record Duration
8.0 kHz (sample rate) 4 min | (6)
6.4 kHz (sample rate) 5 min | (6)
5.3 kHz(sample rate) 6 min | (6)
4.0 kHz (sample rate) 8 min | (8)
Taay Payback Duration
8.0 kHz (sample rate) 4 min | (8)
6.4 kHz (sample rate) 5 min | {6)
5.3 kHz (sample rate) 6 min | {6)
4.0 kHz (sample rate) 8 min | (6)
Tap Fower-Lpb Delay
8.0 kHz (sample rate) 25 msec
6.4 kHz (sample rate) 31.25 msec
5.3 kHz(sample rate) 375 msec
4.0 kHz (sample rate) 50 msec
Teop ORpass | Stop or Pause
Record orPFay
8.0 kHz (sample rate) 50 msec
6.4 kHz (sample rate) 62.5 msec
5.3 kHz(sample rate) 75 msec
4.0 kHz (sample rate) 100 msec
Trac RAC Clock Period
8.0 kHz (sample rate) 200 msec |(9)
6.4 kHz (sample rate) 250 msec |(9)
5.3 kHz (sample rate) 300 msec |(9)
4.0 kHz (sample rate) 400 msec |(9)
TracLo RAC ClockLow Time
8.0 kHz (sample rate) 25 msec
6.4 kHz (sample rate) 31.25 msec
5.3 kHz(sample rate) 375 msec
4.0 kHz (sample rate) 50 msec
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Table 15: Timing Parameters

Symbol Characteristic Min@ Typt" Max(? | Units Conditions
Tracm RAC Clock Period in
Message Cueing
Mode
8.0 kHz (sample rate) 125 psec
6.4 kHz (sample rate) 156.3 psec
5.3 kHz (sample rate) 187.5 psec
4.0 kHz (sample rate) 250 psec
TRacML RAC ClockLow Tme in
Message Cueing
Mode
8.0 kHz (sample rate) 15.63 psec
6.4 kHz (sample rate) 19.53 psec
5.3 kHz (sample rate) 2344 psec
4.0 kHz (sample rate) 31.25 psec
™D Total Hamonic
Distortion 1 2 % | @1 kHzat OTLR, sample rate =
ANA N to ARRAY, 5.3kHz
ARRAYto SFKR
Table 16: Analog Parameters
Symbol Characteristic Min@ Typt" Max(? | Units Conditions
MICROPHONE INPUT
Vic+ MIC + /~ Input Voltage 3 300 mV |Peakto-Feak X
Wic oum MIC + /~input 208 mV | Peakto-Reak*X10)
reference transmission
level point (OTLP)
A Gain from MIC+ /- 5.5 6.0 6.5 dB |1 KHzat Viyg gra
input to ANA OUT
Awic 1) MIC + /- Gain Tacking +0.1 dB | 1kHz +3 to —40 dBOTLP Input
Ruic Microphone input 5 10 15 kQ | MIC—and MIC+ pins
resstance
Ance Microphone AGC 6 40 dB | Over3-300 mVinput Range
Amplifier Range
ANAIN
VANA IN ANA NN Input Voltage 16 V | Peak-to-Feak (6dB gain
sefting)
VANAN{D'I.H ANA IN (OTLH hput 1.1 V | Peak-to-Peak (6dBgain
Voltage setting 19
Axna NP Gain from ANA IN to 6to 15 dB |4 Sepsof3dB
P /-
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Table 16: Analog Parameters

Symbol Characteristic Minf?) Typ" Maxt? | Units Conditions
Aana IN AU oun | Gain fom ANA N to —4to+5 dB |4 Qepsof3dB
ALX OUT
AaNA IN GA) ANA N Gain Accuracy 0.5 +0.5 dB [
Aana IN @T) ANA N Gain Tacking 0.1 dB [ 1000 Hz, + 3 to
—40 dBOTLP Input, 6dBsetting
Rana v ANA N Input 60 to 102 kQ | See Rain Agure 2
Resistance
AUX IN
Vax N AUX N Input Voltage 1.0 V | Peakto-Reak (0 dBgain
setting)
Vaxmors | AUXIN (TP Input 694.2 mV | Peakto-Peak (0 dBgain
Voltage setting 10
Anux N (ana oun | Gain from AUXIN to Oto S dB | 4 Sepsof3dB
ANA OUT
AnLX IN (GA) AUX N Gain Accuracy 05 +0.5 ds |1
Anyx IN (@T) AUX IN Gain Tracking +0.1 dB [1000 He, +3to
—40 dBOTLPInput, 0dBsetting
Raux IN AUX N Input 21to 40 k2 |See Ra in Figure 3
Resistance
SPEAKER OUTPUTS
Ve SP+ /- Output Voltage 36 V | Peakto-Peak differential load
(High Gain setting) = 15003 OPA1, OPAD = 01
Rac SP+ /- Output Load 8 Q | OPA1, OPAO = 10
Imp. (Low Gain)
Reric SP+ /- Output Load 70 Q | OPA1, OPAD = 01
Imp. (High Gain)
Ce SP+ /- Output Load 100 pF
Cap.
Vane SP+ /- Output Bias 12 vDC
Voltage (analog
ground)
Venco Speaker Output DC -100 100 | mVDC | With ANAIN to Speaker, ANAIN
Offset AC coupled to Vg
ICNana /s ) | ANA N to SP+ /- Idle -65 dB | Speakerboad = 1500 (12X19)
Channel Noise
CF{E&"‘I—)’M S+ /—to ANA OUT -65 dB | 1kHz OTLPinput to ANA IN, with
our Cross Takk MIC+ /—and AUXIN AC
coupled to Vg, and
measured at ANA OUT
feedthrough mode (12
PSRR Power Supply -50 dB | Measured with a 1kHz,100
Rejection Ratio m\pp sne wave inputatVigga
and Vccophs
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Table 16: Analog Parameters

Symbol Characteristic Min@ Typt" Max(? | Units Conditions
Fr Frequency Response -0.25 +0.25 dB | With 0TLPinput to ANA IN, 6dB
(300-3400 Hz) setting (12)
Poune Power Qutput (Low 23.5 mW | Differential load at 8Q
Gain Setting) RVIS
SNAD SINAD ANA IN to 62.5 dB | OTLPANA IN input minimum
Pt /- gain, 150Qload (12X13)
ANA OUT
SNAD SINAD MIC IN to ANA 62.5 dB | load = 5k (12X13)
our+ /-
SNAD SINAD AUX IN to ANA 62.5 dB | load = 5k (12X13)
OUT(0 to 9 dB)
ICNmic/anaour | Idle Channel Noise— -65 dB |Lload = 5k (12X13)
Microphone
ICNaxnyana | Idle Channel Noise— -65 dB |Lload = 5k (12X13)
our AUXIN (0 to 9 dB)
PSRRanaouny | Power Supply -50 dB | Measured with a 1kHz,
Rejection Ratio 100mVpp sine wave to Vigga,
Vgep pins
Vaas ANA QU and ANA 1.2 VDC | inputs AC coupled to Vs
OUF
Vorrsr ANA OUF to ANA -100 +100 | mVDC |InputsAC coupled to Vigy
OUF
R Minimum Load 5 k2 | Differential Load
Impedence
Fr Frequency Response -0.25 +0.25 dB | 0TPinput to MIC+ /- in
(3003400 Hz) feedthrough mode.
OTPinput to AUX IN in
feedthrough mode(12)
Crlanaour ) | ANA OUTto SP+ /- -85 dB | 1kHz OTLPoutput from ANA
Cross Tk OUT, with ANA IN AC coupled
to Vg, and measured at
&+ /- 12)
CrIana ouraLx ouT | ANA OUTto AUX OUT -65 dB | 1kHz OTLP output from ANA
Cross Tk OUT, with ANA IN AG coupled
to Va, and measured at AUX
ouT12)
AUX OUT
Vaux our AUX OUF—Maximum 1.0 Vpp |5k2load
Output Swing
R Minimum Load 5 k2
Impedence
CL Maximum Load 100 pF
Capacitance
isD 31
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Table 16: Analog Parameters

Symbol Characteristic Minf?) Typ" Maxt? | Units Conditions

Vans Auxour 1.2 DC

SNAD SINAD—ANA IN to AUX 62.5 dB | 0TPANA INinput, minimum
our gain, Skload (12X13)

ICNjaux oun Idle Channel Noise— -65 dB |load = 5k (12X13)
ANA N to AUX OUT

Crlauxourana | AUX OUTto ANA OUT 65 dB | 1 KHzOTPinput to ANA IN, with

our cross Talk MIC +/- and AUX IN AC

coupled to Vg, and
measured at SP+/-, load =
5kQ Referenced to nominal

0P @ output
VOLUMECONTROL
Aour Output Gain —28to 0 dB |8 Sepsof4 dB referenced to
output
Gain Accuracy -05 0.5 dB | ANAIN= 1 kHzOTLP, 6dB Gain
setting, measured differentially
at P+ /-

1. Typical values Ty = 25°C and Vec = 3.0V

All min/max limits are guaranteed by IS via electrical testing or characterization. Not alf specifications are
100 percent tested.

3. low-frequency cut off depends upon the value of extemal capacitors (see An Descriptions).
4. Differential input mode. Nominal differential input is 208 mVvp-p. (0 dBn0)

5. Samplng frequency can vary as much as —6/+4 percent over the industrial temperature and voltage ranges
For greater stability, an extemal clock can be utiized (see An Descriptions). Sampling frequency will be accurate
within + 1% for 5.3kHz, and + 5% for 4.0, 6.4 and 8.0 kHz sampling rates at room temperature.

6. Hayback and Record Duration can vary as much as —6/+4 percent over the industrial temperature and voltage
ranges For greater stability, an external clock can be utilized (Sse Fn Descriptions). Hayback and recond durations
are accurate within + 1% for 5.3kHz, and + 5% for 4.0, 6.4 and 8.0kHz sampling rates at room temperature.

7. Hher specification applies to the low pass fiter. Therefore, from input to output, expect a 6 dB drop by nature
of passing through the fitter twice.

8. For optimal signal qualty, this maximum Bmit is recommended.
9. When a record command is sent, Taac = Trac +* Tracio 0N the first row addressed.

10. The maximum signal level at any input is defined as 3.17dB higher than the reference transmission level point.
(OTLR This is the point where signal clipping may begin.

11. Measured at OTLP point for each gain setting. Se Table 4 and Table 5.
12. OTP is the reference test level through inputs and outputs See Table 4 and Table 5.
13. Referenced to OTIP input at 1kHz, measured over 300 to 3,400 Hz bandwidth.
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Table 17: SPI AC Parameters(!

Symbol Characteristics Min Max Units Conditions
Tss SSSetup Tme 500 nsec
T SSHold Time 500 nsec
Tois Data in Setup Tme 200 nsec
Tom Data in Hold Time 200 nsec
T Qutput Delay 500 nsec
Tor Output Delay to hiz 500 nsec |@
Tsamin SSHIGH 1 psec
Tecmni SCLKHgh Tme 400 nsec
TcKow LK Llow Tme 400 nsec
Fy CLKFrequency 1,000 kHz

1. Typical values Ty= 26°C and V= 3.0 V. Timing measured at 50 percent of the Vgp level
2. Tigate test condition

Vee

6.32kQ
? NV\v °

10.91kQ

® MISO

— 50pF (Includes scope and fixture capacitance)
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6 TIMING DIAGRAMS

Figure 17: SPI Timing Diagram

-

Tssn

Tsss

SCLK

Tos

Tom

Tsoxt
-

Tsserin
-

XXXXXXX&

wosi I OO
Figure 18: 8-Bit SPl Command Format
s\ /S
o VAANDZANDANND ANV ENVENDZ VA N
MOSI WEK co C1 C2><C3 ><C4 ><C5 ><C6>< C7 ><
Y
MISO —( OVF EOM><A0><A1><A2><A3><AA><A5><A6>—
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Fgure 19: 24-Bit SPl Command Format

= /]

NS AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA VAN

|
|
1 |
mosi __| XX o)X p2X 03X peX ps) X 57X Pex osXp1oXoriXpraxpaxpraxbiex o o1 X ez )Xce Xoa Xes Xee Xe7)
| |
LSB‘I | |
Mso —( OvF Xeou @@@@Q@Q@@@@@@@QQQGQQ

\
|
|
|

BYTE 1 BYTE 2 | BYTE 3
|
|
|

Fgure 20: Playback/Record and Stop Cycle

ss
% Ta—
SCIK 4/_\_/_\_?2_/_\ 2 M 2_/_\
Mosl _AM A\ JorRecd ,,  ANAMA MANAAAMAN P, AMAMAM
> >
wso ——om 2 s NI
¢ QE—— TStOP/PAUSE
(Rec)

NG

A o g i —

ANA IN
‘ Tstormause ‘
(Play)
ANA OUT +/- 2

A i —
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7 DEVICE PHYSICAL DIMENSIONS

Fgure 21: 28-Lead 8x13.4 mm Plastic Thin Small Outline Package (TSOP) Type | (B

A
| B |
| | S
—41e 28 = o
—2 27 = il
—3 26 = o ‘L
4 25 — —a—F
=5 24 = -
= I 23 = m
=7 2 = m
=8 2 = c m
—9 20 = i
— 10 19 = ™
=11 18 —= i
=12 17— m
=13 16 = ol
=] 14 15— m
D
H 'L'J
1
Table 18: Plastic Thin Small Outline Package (TSOP) Type | (E) Dimensions
INCHES MILLIMETERS
Min Nom Max Min Nom Max
A 0.520 0.528 0.535 13.20 13.40 13.60
B 0.461 0.465 0.469 11.70 11.80 11.90
C 0.311 0.315 0.319 7.90 8.00 8.10
D 0.002 0.006 0.05 0.15
E 0.007 0.009 0.011 0.17 0.22 0.27
F 0.0217 0.55
G 0.037 0.038 0.041 0.95 1.00 1.05
H 0° 3 6° 0° 3 6°
| 0.020 0.022 0.028 0.50 0.55 0.70
J 0.004 0.008 0.10 0.21

NOTE Isad coplananty to be within 0.004 inches.
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Fgure 22: 28-lead 0.600-Inch Plastic Dual Inline Package (PDIP) (P)
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Table 19: Plastic Dual Inline Package (PDIP) (P) Dimensions
INCHES MILLIMETERS
Min Nom Max Min Nom Max

A 1.445 1.450 1.455 36.70 36.83 36.96
B1 0.150 3.81

B2 0.065 0.070 0.075 1.65 1.78 1.91
C1 0.600 0.625 16.24 16.88
Cc2 0.530 0.540 0.550 13.46 13.72 13.97
D 0.19 4.83
D1 0.015 0.38

E 0.125 0.135 3.18 343
F 0.015 0.018 0.022 0.38 0.46 0.56
G 0.055 0.060 0.065 1.40 1.52 1.65
H 0.100 2.54

J 0.008 0.010 0.012 0.20 0.25 0.30
S 0.070 0.075 0.080 1.78 1.91 2.03
-] 0° 15° 0° 15°
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Figure 23: 28-Lead 0.300-Inch Plastic Small Outline Integrated Circuit (SOIC) (S

RN

28 27 26 25 24 23 22 21 2019 18 17 16 15

T
B

N A A

Table 20: Plastic Small Outline Integrated Circuit (SOIC) (S) Dimensions

INCHES MILLIMETERS

Min Nom Max Min Nom Max
A 0.701 0.706 0.711 17.81 17.93 18.06
B 0.097 0.101 0.104 2.46 2.56 2.64
Cc 0.292 0.296 0.299 7.42 7.52 7.59
D 0.005 0.009 0.0115 0.127 0.22 0.29
E 0.014 0.016 0.019 0.35 0.41 0.48
F 0.050 1.27
G 0.400 0.406 0.410 10.16 10.31 10.41
H 0.024 0.032 0.040 0.61 0.81 1.02

NOTE Isad coplanarity to be within 0.004 inches.
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Electronics Corp.

8. ORDERING INFORMATION

ISD5008x

Product Series : ‘—\y/

ISD5008 Series :
= Industrial (-40°C to +85°C)

(4 to 8 minutes duration) )
= Commerical (0°C to +70°C)

\

Package Option :
Y = Lead-free

Package Type :

P = Plastic Dual Inline Package (PDIP) Package
S = Small Outline Integrated Circuit (SOIC) Package
E = Thin Small Outline Package (TSOP) Package

When ordering, please refer to the above valid part number scheme that are supported in volume for
this product series. Contact the local Winbond Sales Representative or Distributor for availability

information.

For the latest product information, access Winbond’s worldwide website at
http://www.winbond-usa.com

Publication Release Date: June, 2007
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9. VERSION HISTORY

VERSION DATE DESCRIPTION
0 Before 2005 | Initial issue
0.1 May 2005 Add revision history
Update the disclaim section.
0.2 June 2007 | Add lead-free option.

Remove related information on extended temperature, die, chip
scale package and leaded package.

Update external clock information.
Revise Ordering Information section.
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Winbond products are not designed, intended, authorized or warranted for use as components in systems or equipment
intended for surgical implantation, atomic energy control instruments, airplane or spaceship instruments, transportation
instruments, traffic signal instruments, combustion control instruments, or for other applications intended to support or
sustain life. Furthermore, Winbond products are not intended for applications wherein failure of Winbond products could
result or lead to a situation wherein personal injury, death or severe property or environmental damage could occur.

Winbond customers using or selling these products for use in such applications do so at their own risk and agree to fully
indemnify Winbond for any damages resulting from such improper use or sales.

The contents of this document are provided only as a guide for the applications of Winbond products. Winbond makes no
representation or warranties with respect to the accuracy or completeness of the contents of this publication and
reserves the right to discontinue or make changes to specifications and product descriptions at any time without notice.
No license, whether express or implied, to any intellectual property or other right of Winbond or others is granted by this
publication. Except as set forth in Winbond's Standard Terms and Conditions of Sale, Winbond assumes no liability
whatsoever and disclaims any express or implied warranty of merchantability, fitness for a particular purpose or
infringement of any Intellectual property.

The contents of this document are provided “AS 1S”, and Winbond assumes no liability whatsoever and disclaims any
express or implied warranty of merchantability, fitness for a particular purpose or infringement of any Intellectual
property. In no event, shall Winbond be liable for any damages whatsoever (including, without limitation, damages for
loss of profits, business interruption, loss of information) arising out of the use of or inability to use the contents of this
documents, even if Winbond has been advised of the possibility of such damages.

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

The 100-year retention and 100K record cycle projections are based upon accelerated reliability tests, as published in
the Winbond Reliability Report, and are neither warranted nor guaranteed by Winbond. This product incorporates
SuperFlash®.

Information contained in this ISD® ChipCorder® datasheet supersedes all data for the ISD ChipCorder products
published by ISD® prior to August, 1998.

This datasheet and any future addendum to this datasheet 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. This datasheet is
subject to change without notice.

Copyright® 2005, Winbond Electronics Corporation. All rights reserved. ChipCorder® and ISD® are trademarks of
Winbond Electronics Corporation. SuperFlash® is the trademark of Silicon Storage Technology, Inc. All other trademarks
are properties of their respective owners.

é@'inbond

Electronics Corp.

Headquarters Winbond Electronics Corporation America Winbond Electronics (Shanghai) Ltd.
No. 4, Creation Rd. Ill 2727 North First Street, San Jose, 27F, 299 Yan An W. Rd. Shanghai,
Science-Based Industrial Park, CA 95134, US.A. 200336 China

Hsinchu, Taiwan TEL: 1-408-9436666 TEL: 86-21-62365999

TEL: 886-3-5770066 FAX: 1-408-5441797 FAX: 86-21-62356998

FAX: 886-3-5665577 http://www.winbond-usa.com/

http://www.winbond.com.tw/

Taipei Office Winbond Electronics Corporation Japan Winbond Electronics (H.K.) Ltd.
9F, No. 480, Pueiguang Rd. 7F Daini-ueno BLDG. 3-7-18 Unit 9-15, 22F, Millennium City,

Neihu District Shinyokohama Kohokuku, No. 378 Kwun Tong Rd.,

Taipei, 114 Taiwan Yokohama, 222-0033 Kowloon, Hong Kong

TEL: 886-2-81777168 TEL: 81-45-4781881 TEL: 852-27513100

FAX: 886-2-87153579 FAX: 81-45-4781800 FAX: 852-27552064

Please note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.

This product incorporates SuperFlash® technology licensed From SST.
Publication Release Date: June, 2007

Revision 0.2




