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FAIRCHILD
SEMICONDUCTOR®

Features

M Very high speed-10 MBit/s

M Superior CMR-10 kV/ps

& Double working voltage-480V

m Fan-out of 8 over -40°C to +85°C
B Logic gate output

B Strobable output

B Wired OR-open collector

m U.L. recognized (File

Applications

M Ground loop eliminatior
B ISTTLTTL LSTTL ¢
W Line receiver, data tran:
M Data multiplexing

W Switching power supplie
W Pulse transformer repla
M Computer-peripheral inf

Package

Single-Channel: 6N137, HCPL-2601, HCPL-2611
Dual-Channel: HCPL-2630, HCPL-2631
High Speed-10 MBit/s Logic Gate Optocouplers

Description

The 6N137, HCPL-2601/2611 single-channel and HCPL-2630/
2631 dual-channel cptocouplers consist of a 850 nm AlGaAS
LED, optically coupled ta a very high speed integrated photo-
detector logic gate with a strobable output. This output features
an open collector, thereby permitting wired OR outputs. The
coupled parameters are guaranteed over the temperature range
of -40°C to +85°C. A maximum input signal of 5 mA will provide
a minimum output sink current of 13mA (fan out of 8).

3r common mode rejec-
11 and HCPL- 2631 has
L-2611 has a minimum

elv.,
-
m
Hs|ato

“ Y onN 137 riCPL-2630
HCPL-2601 HCPL-2631
1 HCPL-2611
Truth Table {Positive Logic)

Input Enable Output

H H L

L H H

H L H

L L H

H NC L

L NC H

A (. 1yF bypass capacitor must be connected between pins 8 and 5. (See note 1)

@2005 Fairchild Semiconductor Corporation

1

www fairchildsemi.com

Single-Channel: 6N137, HCPL-2601, HCPL-2611 Dual-Channel: HCPL-2630, HCPL-2631 Rev. 1.0.5
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Absolute Maximum Ratings (T, = 25°C unless otherwise specified)

*6.3mA is a guard band
5.0 mA or less.

Parameter Symbol Value Units
Storage Temperature Tsra -5510 +125 °C
Operating Temperature Torr -40 to +85 °C
Lead Solder Temperature TsoL 260 for 10 sec °C
EMITTER
DC/Average Forward Single Channel e 50 mA
tnput Current Duat Channel (Each Channel) 30
Enable Input Voltage Single Channel Vg 5.5 v
Not to exceed Vi by more than 500 mV
Reverse Input Voltage Each Channel Vm 5.0 Vv
Power Dissipation Single Channel P 100 mw
Dual Channel (Each Channel) 45
DETECTOR
Supply Voltage Vean 7.0 v
Quitput Current 50 mA
50
Output Voltage 7.0 v
Coliector Qutput 85 mw
Power Dissipation 60
Recommended (
Parameter Units
Input Current, Low Level HA
Input Current, High Level mA
Supply Voltage, Qutput \
Enable Voltage, Low Leve \
Enable Voltage, High Leve \
Low Level Supply Current °C
Fan Out (TTL load)

ant threshold value is

2

Single-Channel: 6N137, HCPL-2601, HCPL-2611 Dual-Channel: HCPL-2630, HCPL-2631 Rev. 1.0.5

www fairchildsemi.com
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Electrical Characteristics (T, = 0 to 70°C Unless otherwise specified)

Individual Component Characteristics

Parameter Test Conditions Symbol | Min | Typ* | Max | Unit
EMITTER (}r = 10mA) VE 1.8 \
input Forward Voitage } Ta = 25°C 1.4 1.75
input Reverse Breakdown Voltage (Ig = 10uA) Byg 5.0 \'
Input Capacitance (VE=0,f=1MHz) Cin 60 pF
input Diode Temperature Coefficient (le = 10MA) | AVE/AT, -1.4 mV/°C
DETECTOR
High Leve! Supply Current  Single Channel (Vee=5.5V, I =0mA) lcen 7 10 mA
"Dual Channel | (Vg = 0.5V) 10 15
Low Level Supply Current  Single Channel (Vec =55V, I =10 mA) lcoL 9 13 mA
Dual Channel (Ve =0.5V) 14 21
Low Level Enable Current {(Vee =5.5V, Vg =0.5V) leL -0.8 -1.6 mA
High Leve! Enable Current Moo —RRMV V- -2 M7 - -N.6 -1.6 mA
High Level Enable Voltag v
Low Level Enable Voltag 0.8 v
Switching Char: otherwise specified)
AC Characteristics Typ** | Max | Unit
Propagation Delay Time 45 75 ns
to Output High Level 100
Propagation Delay Time 45 75 ns
to Output Low Level 100
Pulse Width Distortion 3 35 ns
Cutput Rise Time 50 ns
{10-90%)
Qutput Rise Time 12 ns
(90-10%)
Enable Propagation Delz 20 ns
Time to Qutput High Lev
Enable Propagation Dele 20 ns
Time to Output Low Leve
Common Mode Transien Vips
Immunity (at Output Higt
Level) 10,000
HCPL-2601, HCPL-2631 (Fig. 14) 5000 | 10,000
HCPL-2611 Vepl = 400V 10,000 | 15,000
Common Mode Transient (R =350Q) (I =7.5mA, Vg (Max.) =0.8V | ICM! 10,000 Vius
:_";C:“)”"W (at OutputLow  gn137, HCPL-2630 Wepl = 50V (Peak)
HCPL-2601, HCPL-2631 (T, = 25°C)(Note 11)(Fig. 14) 5000 | 10,000
HCPL-2611(T, = 25°C) Vol = 400V 10,000 | 15,000

3
Single-Channel: 6N137, HCPL-2601, HCPL-2611 Dual-Channel: HCPL-2630, HCPL-2631 Rev. 1.0.5

www fairchildsemi.com
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Transfer Characteristics (T, = -40 to +85°C Unless otherwise specified)

DC Characteristics Test Conditions | Symbol | Min Typ** Max Unit
High Level Output Current (Voe =55V, Vg=5.5V) lox 100 HA
(IF =250 yA, Vg = 2.0 V) {Note 2)
Low Level Output Current (Vee=5.5V, lg = 5 mA) VoL .35 0.6 vV
(Ve =2.0V, loL = 13 mA) (Note 2)
Input Threshold Current Vg =5.5V.Vg=08V, ley 3 5 mA
V=20V ig = 13 mA)
Isolation Characteristics (T, = -40°C to +85°C Unless otherwise specified.)
Characteristics Test Conditions | Symbol Min Typ** Max Unit
Input-Output (Relative humidity = 45%) .o 1.0 HA
Insulation Leakage (Ta=25°C, t=5s)}
Current (V.o = 3000 VDC)
{Note 12)
Withstand Insulation Test Voltage (RH < 50%, T4 = 25°C) Viso 2500 VRMsS
Resistance (Input to Outp Q
Capacitance (Input to Out pF

"* All Typicals at Ve = 5V,

NOTES
1. The Vgg supply fo ea
iantalum capacitor witt
GND pins of each devi
Each channel.
Enable Input - No pull
tp 4 -Propagation dela
1574 on the LOW o H
tp -Propagation dela
level on the HIGH to L
t; -Rise time is measur
1;-Fall time is measure
ter + -Enable input prog
the 1.5 Vlevel on the |
ten -Enable input prog
{615 V level on the |
10. CMy -The maximum tol
>2.0V). Measured in-
11. CM_ -The maximum to
Vour < 0.8 V). Measur
12. Device considered a tv
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Fig.1 Low Level Output Voltage vs. Ambient Temperature Fig. 2 Input Diode Forward Voltage
vs. Forward Current
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@ MITEL

Features

L]

*

Applications

Complete DTMF Receiver
Low power consumption
Internal gain setting amplifier
Adjustable guard time
Central office quality
Power-down mode

Inhibit mode

Backward compatible with
MT8870C/MT887

Receiver system
CEPT Spec (MT8

Paging systems
Repeater system:
Credit card syste:
Remote control
Personal compute
Telephone answe

1Iso2-cMos MT8870D/MT8870D-1
Integrated DTMF Receiver

1SSUE 3

May1995

Ordering Information

MT8870DE/DE-1
MT8870DC/DC-1
MT8870DS/DS-1
MT8870DN/DN-1
MT8870DT/DT-1

18 Pin Plastic DIP
18 Pin Ceramic DIP
18 Pin 8SOIC

20 Pin SSOP

20 Pin TSSOP

-40 °C to +85 °C

MNacAvintian

is a complete DTMF
the bandsplit filter and
The filter section uses
ques for high and low
er uses digital counting
icode alf 16 DTMF tone-
srnal component count is
iion of a differentiai input
d latched three-state bus

vDD
pwoN— > & |
Cit
‘ ( g—a— o1
Chip Chi
Pawer Bia Code ‘
T bl Letecton Converter -~
/ Algorithm and Latch Q2
IN + i
T%'ﬁ; Zero Crossing
N - Filter Detectors - Q3
GS Low Group —
Filter _[]- g—r Q4
) to all . Steeri
> Chip o eering
Clocks +—1 GT Logic y
AAAY
]
osci O8C2 SYGT ESt STD TOE

Figure 1 - Functional Block Dlagram
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MT8870D/MT8870D-1

ISO2-CMOS

IN+ (] 1 U 18@ vDD IN+E 1 207 voo

IN-[] 2 170 svGT IN-[] 2 197 svGT
Gs] 3 16[] ESt Gs[]3 181 ESt
VRef [} 4 1517 siD vRef[] 4 17 st0
INH[] 5 14171 o4 INHC] 5 161 NC
PWDN[] 6 130 Q3 PWON L] 6 1511 Q4
osc1] 7 1210 a2 N} 7 140 Qa
oscz2(] s Mg Q1 osci[] s 131 o2
vSS[] ¢ 101 TOE osc2[]o 12 11
VS8S 10 11 TOE

18 PIN CERDIP/PLASTIC DIP/SQIC 20 PIN SSOP/TSSOP

Pin Description

Figure 2 - Pin Connections

Pin #
18 | 20 Name Description
111 IN+ Noi

2|2 IN- Inv

313 GS Gai for connection of
fee

4 | 4 Vgret |Rel at mid-rail (see Fig. 6
ang

515 INH inh characters A, B, C
anc

6 ) 6| PWDN [Pon its the oscillator. This
pin

718 0SC1 |Cla

818 0S8C2 (Cla iC1 and OSC2
con

g9 |10 Vgg  |Grc

10 | 11 TOE |Thr 21-Q4. This pin is
pull

11-112-| Q1-Q4 [Thr - corresponding to the

141 15 jast data outputs are high
impedance.

15117 StD Delayed Steering (Output).Presents a logic high when a received tone-pair has been
registered and the output latch updated; returns to logic low when the voltage on SY/GT falls
below VTSt‘

16 | 18 ESt Early Steering (Output). Presents a logic high once the digital algorithm has detected a ]
valid tone pair (signal condition). Any momentary loss of signal condition will cause ESt to
return to a logic low.

17 | 19| SYGT |Steering Input/Guard time (Output) Bidirectional. A voltage greater than Vg, detected at
St causes the device fo register the detected tone pair and update the output latch. A
voltage less than Vg, frees the device to accept a new tone pair. The GT output acts to
reset the external steering time-constant; its state is a function of ESt and the voitage on St.

18 | 20 Vpp [Positive power supply (Input). +5V typical.

7, NC No Connection.
16
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1IS02-cMOsS MT8870D/MTB8870L-1

Functional Description

The MT8870D/MT8870D-1 monolithic DTMF
receiver offers small size, low power consumption
and high performance. Its architecture consists of a
bandsplit filter section, which separates the high and
jow group tones, followed by a digital counting
section which verifies the frequency and duration of
the received tones before passing the corresponding
code to the output bus.

Filter Section

Separation of the low-group and high group tones is
achieved by applying the DTMF signal to the inputs
of two sixth-order switched capacitor bandpass
filters, the bandwidths of which correspond to the low
and high group freqi ' - B )
incorporates noiche
exceptional dial tone
filter output is follow
capacitor filter sectic
prior to limiting. Limi
comparators which z
prevent detection of ¢
outputs of the com
swings at the frequt
signals.

Decoder Section

Following the filter s
digital counting te
frequencies of the in
they correspond to s
complex averaging &

Voo

Voo

SYGT

| L

ESt

StD

MT8870Ly/
MT8870D-1

[

Y

tora=(RCIN(VppNVrs)
tg ;2=(RC Mnf Vgg/ [ \}.glg)‘VTsr)]

Figure 4 - Basic Steering Circuit

all frequency deviations
jing algorithm has been
optimum combination of
rrance to the presence of
1 tones) and noise. When
e presence of two valid
: the “signal condition” in
ns) the “Early Steering”

an active state.

Any

ondition will cause ESt to

ee “Steering Circuit”).

decoded tone pair,

the

signal duration (referred
condition). This check is
S time constant driven by
uses v, (see Figure 4) 10

simulation by extrane harges. Provided signal
0 ——— PRECISE
_ DIAL TONES
", X=350 Hz
10 v “m Y2440 Hz
7 DTMF TONES
20 i
ATTENUATION % Q:?% Si
(dB) / C=852 Hz
30 ~ D=941 Hz
7 E=1209 Hz
2 F=1336 Hz
7 G=1477 Hz
40 e o 1 H=1633 Hz
, Y
50 A % ,
o, 1
1kHz
X ¥ AB C D E F 6
FREQUENCY (Hz)

Figure 3 - Filter Response
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VIT8870D/MT8870D-1

ISO%-CMOS

sondition is maintained (ESt remains high) for the
/alidation period (tgTe), V. reaches the threshold
V1se) of the steering logic to register the tone pair,
atching its corresponding 4-bit code (see Table 1)
nto the output fatch. At this point the GT ocutput is
activated and drives v to Vpp. GT continues to drive
ligh as long as ESt remains high. Finally, after a
short delay to allow the output iatch o settle, the
delayed steering output flag (StD) goes high,
signalling that a received tone pair has been
-‘egistered. The contents of the output latch are made
available on the 4-bit output bus by raising the three
state control input (TOE) to a logic high. The
steering circuit works in reverse to validate the
interdigit pause between signals. Thus, as well as
rejecting signals too short 1o be considered valid, the
receiver will tolerate signal interruptions (dropout)
too short to be considered a valid pause. This facility,
together with the capabil*:- ~* ~='~~=~ tho —tometes
time constants external
tailor perfoarmance to me
requirements.

Guard Time Adjustmen

In many situations not
duration and interdigital
circuit shown in Figure «
values are chosen accor

tREC=
ip=t
The value of tgp is a de

11) and trRec is the mini
recognized by the receive

teTr
e O
G4
sveT()
Ry
ESt ()

a) decreasing lgTp: {tgTp<tgTal

tarp=(R1CIINVipp/(Vpp-Vrig]

V
oD O_——_L tera=(RpC)In(Vpp/Vrs))
C

! Rp=(R{R,J/(R+R3)
st'eT()
R4

ESt O

b) decreasing tgra; (taTp>tGTA)

Figure 5 - Guard Time Adjustment

4-14

Digit | TOE | INH ESt Q, Q, Q, Q,
ANY b X H Z z Z Zz
1 H X H 0 0 0 1
2 H X H 0 ") 1 0
3 H X H 0 0 1 1
4 H X H 0 1 0 0
5 H X H 0 1 0 1
6 H X H 0 1 1 0
7 H X H 4] 1 1 1
8 H X H 1 0 0 0
9 H X H 1 0 ¢ 1
0 H X H 1 0 1 0
* H X H 1 0 1 1
# H X H 1 1 hj 0
A H L H 1 1 o) 1
1 1 0
1 1 1
0 0 0

ected, the output code

emain the same as the

»us detected code

| Decode Table
IGH IMPEDANCE

tions, leaving R to be

its may be used to
ard times for tone
t (tgTa). This may be
ifications which place
»n both tone duration
time adjustment aiso

system parameters
unity. Increasing tgge
improves talk-off performance since it reduces the
probability that tones simulated by speech will
maintain signal condition long enough to be
registered. Alternatively, a relatively short tgee with
a long tpp would be appropriate for extremely noisy
environments where fast acquisition time and
immunity to tone drop-outs are required. Design
information for guard time adjustment is shown in
Figure 5.



1IS02-cMOos MT8870D/MT8870D-1

Power-down and Inhibit Mode

A logic high applied to pin 6 (PWDN) will power down
the device to minimize the power consumption in a
standby mode. it stops the oscillator and the
functions of the filters.

Inhibit mode is enabled by a logic high input to the
pin 5 (INH). It inhibits the detection of tones
representing characters A, B, C, and D. The output
code will remain the same as the previous detected
code (see Table 1).

Differential Input Configuration

The input arrangement of the MT8870D/MT8870D-1
provides a differential-input operational amplifier as
well as a bias source
inputs at mid-rail, Pro
a feedback resistor t
adjustment of gain. It
the input pins are cor
with the op-amp coni
biasing the input at
differential  configur
adjustment of gain wil

Crystal Oscillator

The internal clock
addition of an externe¢
normally connected ¢
Ended Input Configu
to configure several

employing only a
oscillator output of i
coupled through a 3(
input (OSC1) of the nt
are connected in a sit
for details. The

unbalanced locading

arrangement shown, i.e.,
capacitors are not required.

precision

batancing

O~ F—~AAN— MT8870D/
Cq Ry IN+ MT8870D-1
__C, +
p—
— .
IN-
O —AAN
C, Ry
Rs GS

Rs g "

b —

Differential Input Amplifier
Cy=C,=10nF

" resistors are +1% tolerance.
| capacitors are 5% tolerance.

al Input Configuration

I._.—p To OSC1 of next
MT88700/MT8870D-1

7
0sc2
0SsC1
C=30 pF
X-tal=3.579545 MHz
Figure 7 - Oscillator Connection
Parameter Unit Resonator
R1 Ohms 10.752
L1 mH 432
C1 pF 4.984
Co pF 37.915
Qm - 896.37
Af % +0.2%

Table 2. Recommended Resonator Specifications
Note: Qm=quality factor of RLC model, i.e., 1/2TI1fR1C1.
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VT8870D/MT8870D-1 1s0%-CMOS

\pplications

ECEIVER SYSTEM FOR BRITISH TELECOM
5PEC POR 1151

“he circuit shown in Fig. 9 illustrates the use of
JAT8870D-1 device in a typical receiver system. BT
3pec defines the input signals less than -34 dBm as
he non-operate level. This condition can be
attained by choosing a suitable values of R, and R,
‘0 provide 3 dB attenuation, such that -34 dBm input
signal will correspond to -37 dBm at the gain setting
oin GS of MT8870D-1. As shown in the diagram, the
component values of R3 and C, are the guard time
requirements when the total component tolerance is
B%. For better performance, it is recommended to
use the non-symmetric guard time circuit in Fig. 8.

e T vRef ows
O————— ] NH Q4
O——— ] pwDN Q3

0SC 1 Q2

*Lbosc2 i

—‘lj‘ Vss TOE
r

terp=(RpC)In{Vpp/(Vpp-Vrs)]
laTa=(R;Criin(Vpp/Vrsy)

Vpp Rp=(R1RM(R{+R3)

C,
SHGT
Ry R Notes:
£t R;=368K Q £ 1%
Ry=2.2M G2 + 1%

C=100nF + 5%

Guard Time Circuit

Y
0

.

+——-20 NOTES:
—t—0 Ry = 102KQ £ 1%
H Ry = 71.5KQ + 1%

R; = 300KQ £1 %
C1,Co = 100 nF £ 5%

X, = 3.579545 MHz + 0.1%
Vpp = 5.0V £5%

4-16

Figure 9 - Single-Ended Input Configuration for BT or CEPT Spec




IS02-cMOS MT8870D/M 188 /uL-1

Absolute Maximum Ratings’

Parameter Symbol Min Max Units
1 | DC Power Supply Voltage Voo 7 Vv
2 | Voltage on any pin Vi Vg5-0.3 Vppt0.3 Vv
3 | Current at any pin {other than supply) )| 10 mA
4 | Storage temperature Tstg -85 +180 °C
5 | Package power dissipation Pp 500 mw

1 Exceeding these values may cause permanent damage. Functional operation under these conditions is not implied.

Derate above 75 °C at 16 mW / °C,

All leads soidered to board.

Recommended Operating Conditions - voitages are with respect to ground (Vss) uniess otherwise stated.

Parameter

Sym

Min

Typt Max

Units

Test Conditions

DC Power Supp

Operating Temp

Crystal/Clock Fr

1
2
3
4

Crystal/Clock Fr

1 Typical figures are at 25%

DC Electrical Che ise stated.
Char: Test Conditions
1 | 8 | Standby sup PWDN=Vgp
2 lF;' Operating st
3 E Power const fc=3.579545 MHz
Y
4 High level in Vpp=5.0V
5 Low level inf Vpp=5.0V
6 | , {Input leakac Vin=Vgs or Vpp
7 g Pull up (sour TOE (pin 10)=0,
u Vpp=5.0V
8 ; Puli down (sink) current Is) 15 45 wA | INH=5.0V, PWDN=5.0V,
Vpp=5.0V
9 input impedance (IN+, IN-) Ry 10 MQ (@ 1kHz
10 Steering threshold voltage Vst 2.2 24 2.5 V. [Vpp =50V
11 Low level output voltage VaL Vggt0.03 V  {Noload
12 3 High level output voltage Von |Vpp-0.03 V  [No load
13| T {Output low (sink) current loL 1.0 2.5 mA  [Vgyr=04V
14 S Output high (source) current | [qy 0.4 0.8 mA V=46V
15 ; VRet Output voltage VRet 2.3 2.5 2.7 V  |Noload, Vpp = 5.0V
18 Vret OUtpUt resistance Ror 1 kQ

1 Typical figures are at 25°C and are for design aid only: not guaranteed and not subject to production testing.
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AT8870D/MT8870D-1

ISO2-CMOS

Jperating Characteristics - Voo =5.0V£5%, Vgg=0V, -40°C < T < +85°C ,uniess otherwise stated.
3ain Setting Amplifier

MT8870D AC Electr.

Characteristics Sym Min 'I’ypt Max | Units Test Conditions
1 | (nput leakage current N 100 nA | Vgg< VNSV
2 | Input resistance RN 10 MQ
3 | Input offset voltage Vos 25 mv
4 | Power supply rejection PSRR 50 dB 1 kHz
§ | Common mode rejection CMRR | 40 dB 0.75 V<V|y<4.25 V biased
at Vge;=2.5V
6 | DC open loop voltage gain AvoL 32 dB
7 | Unity gain bandwidth fe 0.30 MHz
8 | Output voltage swing Vo 40 Vop Load = 100 kQ2 to Vgs @ GS
9 | Maximum capaciti
10 | Resistive ioad (GS
11 | Common mode rai d

using Test Circuit shown in

Notes*

1,2,3,5,6,9

1,2,3,5,6,9

2,386,912

2,36,912

2,359

2,359

2,3,4,5,8,10

2,3,4,5,7,910

2,3,4,5,8,9,11

1 Typlcal ﬁgUTES areat 25°C @l ars o UTDIYI GIU UYL 1TV YU S GO G WL QUJTUL WY P UM LU LSRR U Y.

Characteris!
Valid input signal le
11 tone of composite s
2 | Negative twist acce
3 | Positive twist accep
4 | Frequency deviatiot
5 | Frequency deviation
6 | Third tone tolerance
7 | Noise tolerance
8 | Dial tone tolerance
*NOTES
1. dBm= decibeis above or below a reference power of 1 mW into a 600 ohm load.
2. Digit sequence consists af all DTMF tones.
3. Tone duration= 40 ms, tone pause= 40 ms.
4. Signal conditicn consists of nominal DTMF frequencies.
5. Both tones in composite signal have an equal ampiitude.
6. Tone pair is deviated by £1.5 %t 2 Hz.
7. Bandwidth fimited (3 kHz } Gaussian noise.
8. The precise dial tone frequencies are (350 Hz and 440 Hz) £ 2 %.
9. For an error rate of better than 1 in 10,000.

10. Referenced to lowest level frequency component in DTMF signal,
11. Referenced to the minimum valid accept level.

12. Guaranteed by design and characterization.
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1s02-cMOsS MT8870D/M 1 601 v

MT8870D-1 AC Electrical Characteristics - vyp=5.0v£5%, Vgg=0V, -40°C < T £+85°C

using Test Circuit shown in

1 Typical figures are at 2§

*NOTES

. dBm= decibels above
. Digit sequence consis
. Tone duration= 40 ms
. Signal condition consi
. Both tones in compas
. Tone pair is deviated |
. Bandwidth limited (3 k
. The precise dial tone
. For an error rate of be
10. Referenced to lowes
11. Referenced to the mi
12. Referenced 1o Fig. 1
13. Guaranteed by desig

ODNDO N

Figure 10.
Characteristics Sym Min Typ? | Max | Units Notes*
| e oot Sy T T R
21.8 869 | mVprms
-37 dBm | TestedatVpp=5.0V
2 ) input Signal Level Reject 123569
10.9 MVeus | 7
3 1 Negative twist accept 8 dB 2,3,6,9,13
4 | Positive twist accept 8 daB 2,3,6,9,13
5 | Frequency deviation accept +1.5%t 2 Hz 2,359
6 | Frequency deviation reject 13.5% 2,359
7 | Third zone tolerance -18.5 dB 2,34,59,12
8 | Noise tolerancs ] 2,3,4,5,7,9,10
9 | Dial tone tolera 3 2,3,4,5891

y range between 480-3400Hz.
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AT8870D/MT8870D-1

ISO2-CMOS

AC Electrical Characteristics - vyp=5.0v£5%, Vgg=0V, -20°C < To < +85°C , using Test Gircuit shown in Figure 10.

1 Typical figures are at 25°C :
*NOTES:

1.
2.

3.

Used for guard-time ¢
These, user adjustab
are recommendation:
With valid tone prese

C1
mm}: R i: C,
! MT88700/M78870D-1
—] N+ = Vool —*
—{] IN- svaT| 1 Ry
N —{] cs ESt[ F——
2 ] Vet sto ——t———0O
O- -] INH Q4 F—t———r0
O———— ] rowN Q3 A0
0SC 1 -0
X-tal Mﬁ 0SC 2 ot 0
/-[,7———~D Vgg TOE }—-

Characteristics Sym Min Typt Max | Units Conditions
1 Tone present detect time top 5 11 14 ms |Note 1
2 | 1 {Tohe absent detect time pa 0.5 4 8.5 ms  |Note 1
3 nln Tone duration accept trec 40 ms |Note 2
4 r|~| Tone duration reject tREC 20 ms |Note 2
5 | G |Interdigit pause accept to 40 ms |Note 2
6 Interdigit pause reject too 20 ms |Note 2
7 Propagation delay (St to Q) tra B 1" us |TOE=Vpp
8 | o |Propagation delay (St to StD) tesip 12 16 s [TOE=Vpp
9 kTJ Output data set up {Q to StD) tasto 3.4 us |TOE=Vpp
10 E Propagation ¢~ /TNE 4~ A ERIADIEN 1 4 En ns [load of 10 kQ,
T 50 pF
11 S Propagation ¢ ns |load of 10 kQ,
50 pF
12 | P |Power-up tim ms (Note 3
13 \43/ Power-down t ms
14 Crystal/clock | AHz
15 f Clock input ris ns Ext. clock
16 | 0 |Clock input f& ns Ext. clock
17 E Clock input d % |Ext. clock
18 Capacitive loz pF

-minimums and maximums

NOTES:

Ry, R,=100KQ + 1%
R3=300KQ +1%
€,.C,=100 nF + 5%
X-tal=3,579545 MHz £ 0.1%

4-20

Figure 10 - Single-Ended Iinput Configuration




1S02-cMOS MT8870D/M 1 601 VW=

e
EVENTS A | B e | & F | ©
|
REC—> |- ~ trec |- -ty - ' too :-4-
] l TONE TONE
Vi, TONE #n #n o+ 1 f#n+1 —
I——J !

! K3
tDF‘—D--l - — .- tDA

A N S T

|
|
tGTP-u-; o ~'; L tgTa

[—\J l_-\'l—‘_\ Vrst
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Figure 11 - Timing Diagram



TECHNOLOGY BY 15D

L~ ) ChipCorder®
|~

A Winbond Company

ISD4003 Series

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

GENERAL DESCRIPTION

The iISD4003 ChipCorda® Products provide high- Recordings are stored in on-chip nonvolatile
quality, 3-volt, single-chip Record/Playback solu- memory cells, providing zero-power message
tions for 4- to 8-mir -chip solution is made

nted mulilevel storage
idio signals are stored
natural form, providing
-e reproduction.

which are ideal for ¢
table products. The (
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ISD4003 Series

FEATURES

Single-chip voice Record/Playback solution
Single +3 volt supply
Low-power consumption

— Operating current:
lcc Play = 15 mA (typical)
lcc Rec = 25 mA (typical)
—~ Standby current: 1 JA (typical)
Single-chip durations of 4, 5, 6, and 8 minutes
High-quality, natural voice/audio reproduction

AutoMute feature provides background noise
attenuation during periods of silence

No algorithm devel~~—~~- TPV

Microcontroller SPI «
Interface

ISD4003-04M

ISD4003-05M

ISD4003-06M

1504003-06M

Fully addressable to handle multiple
messages

Nonvolatile message storage

Power consumption controlled by SPI
or Microwire control register

100-year message retention (typical)
100K record cycles {typical)
On-chip clock source

Available in die form, PDIP, SOIC, TSOP, and
chip scale packaging (CSP)

Extended temperature (-20°C to + 70°C) and
inclustrial temneratra (-40°C to +85°C)

. . . age M
Voice Solutions in Silicon’
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I1SD4003 Series

DETAILED DESCRIPTION

SPEECH/SOUND QUALITY

The 1SD4003 ChipCorder series includes devices
offered at 4.0, 5.3, 6.4, and 8.0 KHz sampling fre-
quencies, allowing the user a choice of speech
guality options. Increasing the duration within a
product series decreases the sampling frequency
and bandwidth, which affects sound quality.
Please refer to the 1ISD4003 Series Product Summary
table on the flont page to compare filter pass
band and product durations.

The speech samples are stored directly into on-chip
nonvolatile memory without the digitization and
compression associated with athar solitions. Di-
rect anatog storage
reproduction of voi
effects not availak
tions.

DURATION

To meet end systerr
res products are si
and 8 minutes.

FLASH STORAGE

One of the benefits of ISD's ChipCorder technology
is the use of on-chip nonvoldtile memory, which pro-
vides zero-power message storage. The message
is retained for up to 100 years {typically) without
powet. In addition, the device can be re-record-
ed (typically] over 100,000 times.

MICROCONTROLLER INTERFACE

A four-wire (SCLK, MOSI, MISO, 55) SPI interface is
provided for ISD4003 control and addressing
functions. The ISD4003 is configured to operate as
a peripheral slave device, with a microcontroller-
ead/Write access to all
irs through this SP! inter-
INT} and intemal read-
rovided for handshake

S
28 [_] SCLK
27 T Veeo
26 [ XCiK
25 1IN
Via 10 24 1 RAC
RAC 2 t{
NC T3 23 Vssa
NC L34 22 NC
INT ] & 1SD4003
. e 21 ;l NC
XCIK T s 23 NC
Veen 7 22 1 AM CAP NC [0 20 NC
SCtK 8 1SD4003 21 NC NC 10 NC
55 0 20 7 AUD OUT ] -
MOS! ] 10 19 NC VSSA R 18 : VCCA
M\I/SO cIn 18 I3 Vegu Vssa 12 17 [0 ANAING
'ssp O3 12 17 Vssa
NC 13 16 e AUD OUT 13 16 |1 ANAIN-
NC CJ 14 15 A NC AMCAP [ 14 151 ] NC
28-PIN TSOP PDIPISOIC
IsD 1



{SD4003 Series

Figure 2: 1SD4003 CSP Pinout

Bottom Vi

PROGRAMMING

The 1SD4003 series is ¢
applications, where s
Playback is confrolled
the desired message <
plicates can eaqsily be
grammer,

PIN DESCRIPTIONS
VOLTAGE INPUTS (Vc, V

To minimize noise, the
in the 1504003 devices
These +3 V busses ar
pins and should be tie
supply as possible, I, e
should be decoupled as close to the package as
possible,

GROUND INPUTS (Vseu, Veop)

The ISD400C3 series utilizes separate analog and
digital ground busses. The analog ground (Vssa)
pins should be fied together as close to the pack-
age as possible and connected through a low-
impedance path to power supply ground. The

s e e e e

Ball TSOP Ball TSOP
Name Location Pin # Name Location Pin #
V. A2 18 Y c4 1
Ad A3 A2 $SA SSA
e o o AMCAP A3 22 MOS| D1 10
84 B3 B2 81 ANA IN+ Ad 25 SCLK D2
¢ o & o Vesa B1 17 XCLK D3 6
cs €3 ©2 ¢l
e S &S AUDOUT B2 20 RAC D4
b4 D3 D2 DI ANA IN~ B3 24 MISO El n
g e o Veca B4 2 ss E2 9
. . ‘.2 ‘.‘ VssD1 c 12 Veeor £3 7
Vaspz c2 /A INT E4 5
Veens C3 N/A

ould be connected
dance path to pow-
Ind paths should be
the impedance be-
Vssp pin is less than
“is connected to Vg
ince, In d chip-on-
1 area must be con-

(ANA IN+)

alog input that trans-
or recording. The an-
riven single ended or
ded input mode, a
Iximum signal should
S LupULinvety vutinisied 10 this pin for opﬁmcﬂ
signal qudlity. This capacitor value, together with
the 3 KQ input impedance of ANA IN+, is selected
to give cutoff at the low frequency end of the
voice passband. In the differential-input mode,
the maximum Input signal at ANA IN+ should be
16 mVp-p for optimal sighal quality. The circuit
connections for the two modes are shown in Fig-
ure 3 on page 3.

Voice Solutions in Siticon™
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Figure 3: ISD4003 Series ANA IN Modes

r_—__D Infemal to the device

Single-Ended Input Mode

Input Sjgnal\_/\ .
1

Input SignoI/\J )

Ditterential Input N

INVERTING ANALOG

This pin is the inve
the signal to the d
ential-input mode
a 16 mVp-p max
should be capaci
timal signal qualih
ANA IN Modes, |
should be equal 1
onthe ANA IN+ pin. The inputimpedance at ANAIN-
is nominally 56 KQ. In the single-ended mode, ANA
IN~ should be capacitively coupled 10 Vigga
through a capccitor equal to that used on the
ANA IN+ input,

AUDIO OUTPUT (AUD OUT)

This pin provides the audio output to the user.
[t is capable of driving a § KQ impedance. It is
recommended that this pin be AC coupled.

53Kn
1.2v

! 53KQ
' YWWy
|
!
NAIN+ | 3ka
L | TN ~
' il WV ._[> To Fitter
l O——AW .
! I ke
ANAIN- |
!
|
1
I
!

Internal to the device
53K0

—P
| :

s always at 1.2 voits when
wered up. When in play-
buffer connected fo this
load as small as § KQ.
a resistor connects AUD-
al 1.2 volt andglog ground
isistor is  approximately
vary scmewhat according
v e werpere oGt OF the device. This rel-
atively high impedance dllows this pin fo
be connecfed fo an qudio bus without
loading it down.

SLAVE SELECT (sS)

This input, when LOW, will select the ISD4003
device,

Isp



15D4003 Series

MASTER OUT SLAVE IN (MOSI)

This is the serial input to the 1SD4003 device. The
master microcontroller places data on the MQSI
line one half-cycle before the rising clock edge to
be clocked in by the i1SD4003 device.

MASTER IN SLAVE OUT (MISO)

This is the serial cutput of the 1ISD4003 device. This
output goes info a high-impedance state if the
device is not selected.

SERIAL CLOCK {SCLK)

This is the clock input to the 1SD4003. it is generat-
ed by the master device (microcontroller) and is
used to synchronize data fransfers in and out of
the device throughthe = "~ 7 remme -
is latched info the I1SD
SCLK and shifted out ¢
edge of SCLK.

INTERRUPT (INT)

The ISD40D03 inferrupt ©
when an Overflow (OV
marker is detected. Tt
pin. Each opetation th
flow will generate an i
sage cueing cycles. T
the next time an SPI ¢y
status can be read by

Overflow Flag (OVI
cates that the end of 1
oy hos been reac
playback operation.

End of Message [E
flag is set only during p
EOM is found. There ¢
options per row.

ROW ADDRESS CLOCK (RAC)

This is an open drain oufput pin that provides a sig-
nal with a 200 ms period at the 8 KHz sampling fre-
quency. (This represents a single row of memory
and there are 1200 rows of memory in the 1I5D4003
sefies devices.) This signal stays HIGH for 175 ms
and stays LOW for 25 ms when it reaches the end
of arow.

l _________ TRAC _________ |
- ROW (200 ms) |
RAC ——| R
25 ros
Tracto

8.75 usec and stays
sage Cueing mode
tailed descripticn of
e AC Parameters ta-
on on other sample

first initiated, the RAC

TracLo Period. This is
iple and hold circuits
oin can be used for
Jiques.

1e 1ISDA003 products
vice, These products
with an intermnal sam-
ed to =1 percent of
s then maintained to
over the entire com-

operating voltage
ranges. Ine INTemai CIOCK Nas a —6/+4 percent tol-
erance, over the extended temperature, industrial
temperature and voliage ranges. A regulated
power supply is recommended for industrial tem-
perature range pars. If greater precision is re-
quired, the device can be clocked through the
XCLK pinin Table 1.

Voice Solutions in Silicon™
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Table 1: External Clock Input Clocking
Table
Part Number Sample Rate | Required Clock
ISD4003-04M 8.0 KHz 1024 KHz
ISD4003-05M 6.4 KHz 819.2KHz
15D4003-06M 5.3 KHz 682.7 KHz
1SD4003-08M 4,0 KHz 512 KHz

These recommended clock rates should not be
varied because the antidliosing and smoothing fitters

are fixed. Thus, dliasir
sample rate differs frc
The duty cycle on the
the clock is immedial
If the XCLK is not v
connected fo grou

AUTOMUTE™ FEATURE (;

This pin is used in con
The AutoMute feature
it drops below aninfe
fo eliminate noise (wi
there is no signal {i.e.,
1 uF capacitor to gro
the AMCAP pin. This ¢
an intermnal peck dete
amplitude {peak). Thi
an intemally setf thres
Mute trip point. For la
tenuation is set 10 0 «
occeurs for silence. The
the rate at which the
with the signal amplitude (or the aftack time). The
Automute feature can be disabled by connecting
the AMCAP pin 1o VCCA'

SERIAL PERIPHERAL INTERFACE (SPI)
DESCRIPTION

The 1SD4003 series operates from an SPI serial inter-
face. The SPI inferface operates with the following
protocol.

The data transfer protocol assumes that the mi-
crocontroller's SPI shift registers are clocked on the
falling edge of the SCLK. With the ISD4003, data is
clocked in on the MOSI pin on the rising clock
eddge. Data is clocked out on the MISO pin on the
faling clock edge.

1. Allserial data transfers begin with the falling
edge of SS pin.

all setial communica-
»etween instructions.

the tising clock edge
ut on the falling clock

rations are initiated by
oy asserting the 55 pin
code and an address
evice (refer fo the Op-
e following page}.

Idress fields are as fol-
> and <11 address

ends in an EOM or
g an interupt, includ-
3ing cycles. The Inter-
the next time an SPI

» shiffed out of the
{ISD4003 MISO pin, control and address
data is simultanecusly being shifted into
the MQOSI pin. Care should be taken such
that the data shiffed in Is compatible with
current system operation. It is possible to
read inferrupt data and start a new opera-
tion within the same SPI cycle.

8. An operation begins with the RUN bit sef
and ends with the RUN bit reset,

9. All operations begin with the rising edge
of SS.

ISD
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MESSAGE CUEING

Message cueing allows the user 1o skip through
messages, without knowing the actual physical lo-
cation of the message. This operation is used dur-
ing playback. In this mode, the messages are

skipped 1600 times faster than in normal play-
back mode. it will stop when an EOM (end of mes-
sage) marker is reached. Then, the intemal
address counter will point to the next message.

Table 2: Opcode Summary

Instruction Aod'::::: :15 f;‘:; Operational Summary
POWERUP 00100 <X0000000X> | Power-Up: Device will be ready for an operation after Ty,
SETPLAY 11100 <AT0-AQ> initiates Playlback from address <A10-A0>,
PLAY 11110 <XXXOO000X> | Playback from the current address (until EOM or OVF},
SETREC 10100 <A10-A0> Inifiates a Record cperation from address <A10-A0>,
REC 107110 <XXXCOCOXX=> | Records from current address until OVF is reached,
SETMC 11101 < |0-AQ>.
McC! 11171 < f the cunent message
jes are present.
STOP 0X110 <
STOPPWRDN | OX01X < wver-down) mode.
RINT2 0X110 <

1. Message Cueing can
beginning of a play «

POWER-UP SEQUENCE

The ISD4003 will ke re
TPUD (25 ms Approximx
The user needs 1o wait
fional command. For
dress Q0 the following
be used.

Playback Mode
1. Send POWERUP command.
2. Wait Tpyp (power-up delay).
3. Send SETPLAY command with address 00,
4. Send PLAY command,

The device will start playlback at address 00 and it
will generate an interrupt when an EOM s
reached. It will then stop playback.

out of the I1SD4003,
sing shifted in. Care
9 agta shifted in s
m operation. It is

a and start a new
e Figure 6 through

yand.

elay).

yand.

w2 A pyp e wer-uP delay).

5. Send SETREC command with address 00.
6. Send REC command.

The device will start recording at address 00 and it
will generate an interupt when an overflow s
reached {end of memory array). it will then stop re-
cording.

Voice Solutions in Sificon™
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SP1 PORT

The following diagram describes the SPI port and the control bits associated with it
Figure 4: SPI Port

MISO | --g¢——| OVF |EOM | PO P1 p2 P3 P4 P5 P& P7 P8 Pe | P10 0 0 0
MOSI |[—m [ C4 | C3 c2 | Cl COo | A0 | A9 A8 | A7 | Ab AS | A4 | A3 A2 Al AO
L.-» Message Cueing (MC)
L— — — = Ignore Address Bit {IAB)
—p Power Up (PU)
- Play/Record (P/R)
— RUN
SPI CONTROL REGISTEI

The SPI contral regis
Cueing, Power-Up C

Control ;
Register Bit
RUN Er
1 St
=10 St
P/R Se
=11 Pl
= |0 Re
MC Er
1 Er _ _
=10 Disable Message Cueing I

’lay, Record, Message
35§ pointers.

tice Function

sontrol

; control bit

idress register (A10-A0)
(ddress register contents
in {A10-AQ)

ow pointer register

egister

1. When IAB {ignore Address Bt} is set fo 0, a playback or record operation starts from address [A?-AQ). For
consecutive playback or record, I1AB should be changed to a 1 before the end of that row [(see RAC timing).
Otherwise the 1SD4003 will repeat the operation from the same row address. For memory management, the Row
Address Clock (RAC) pin and IAB can be used o move around the mermory segments.

ISD
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Figure 5: SPI Interface Simplified Block Diagram

(Loaded to Row Counter

C4-C0
MOSH —— Input Shift Register
SLeie.cT im 0-AD only if IAB = 0)
ogc Row Counter
OVF EOM fm o-Fo
MISO ~-—— Output Shift Register

Table 4: Absolt
(Packa

Condition

Junction tempeirature

Storage temperature it

Voltage applied o am

Voltage cpplied to am
(Input current limited ¢

lefoge cppljgd to MC
INT, RAC and 5§ pins {In
limited to =20 mA)

Lead temperaiure
{soldering - 10 second

Vee ~Vss

1. Stresses above fhoS8 weiw 11may vuuvs ponirmancen
damage fo the device. Exposure to the absolute
maximum ratings may affect device reliability.
Functional operation is not implied af these
conditions.

nditions
irs)

Value

0°Cto +70°C

-20°C to +70°C

-40°C to +85°C

+2.7Vio +3.3V
oV

Voice Solutions in Silicon™
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Table 6: DC Parameters (Packaged Parts)

Symbol Parameters Min(® Typ(” | Max® | Units | Conditions
Vi Input Low Voltage Veex0.2 v
Vin Input High Voltage Veex 0.8 v
Vo Output Low Vottage 0.4 Vol = T0uA
Vou RAC, INT Output Low Voltage 0.4 V |lg.=1TmA
VOH OUTpr ngh VofTGge VCC -0.4 v lOH =-10 [JA
lce Vee Current (Operating)
— Playback 15 30 MA | Reyg = o< %)
— Record 25 40 mA | Rpyy = o )
isp VCC Curre LA (3}{4)
I Input Leci LA
Iz MISO Tristc LA
REXT Outpuf Lo KQ
RANA IN+ ANAIN+ 1 KQ
RANA IN— ANA IN=1Ir KQ
Annp ANA IN4+ ¢ ds | ©®
1. Typical values: Ty =
2. Al minsmax limils G specifications are 100
bercent tested.
3. MGCA and VCCD cor
4. SS = VCCA = Vccg
8, Measured with Aufc

Symbol ( Conditions
Fs Sampling ?l
Frequency 3)
[N W L WIS WIS L) NS RT3 5]
1SD4003-08M 4.0 Kz |
Fer Filter Pass Band 1SD4003-04M 3.4 KHz | 3-dB Roll-Off Pointl3) (7]
1SDA003-05M 2.7 KHz | 3-dB Roll-Off Point3) (7]
ISD4003-06M 2.3 KHz | 3-dB Roli-Cff Point(3) {7)
ISD4003-08M 1.7 KHz | 3-dB Roll-Off Point® ()
Trec Record Duration  1SD4003-04M 4 min | ©)
1SD4003-05M 5 min | ©
1SD4003-06M 6 min | ©)
1SD4003-08M 8 min | ©
I1SD g
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Table 7: AC Parameters (Packaged Parts)

Teiay Playback Duration  15D4003-04M 4 min
1SD4003-05M 5 min | ©
1SD4003-06M 6 min | ©
1SD4003-08M 8 min | ©

Tpup Power-Up Delay ISD4003-04M 25 msec
ISD4003-05M 31.25 msec
ISD4003-06M 37.5 msec
ISD4003-08M 50 msec

Tsopor | Stop or Pause in 1SD4003-04M 50 msec

Tpause Record or Play ISD4003-05M 62.5 msec
15D4003-06M 75 msec
1SD4003-08M 100 msec

TRAC RAC Clock P~~~ ICMANAD AARA L Ya%s) o {10)

0
0)
0)
TRACLO RAC Clock |
Time
TRACM RAC Clock |
in Message
Cueing Mo
TRACML RAC Clock |
Time in Mes
Cueing Mot

THD Total Harmc » 1 KRz

Vin ANA N Inpu >ak-to-Peak!®) ©® &)

1. Typical values: Ty =

2. Al min/max limits are ifications are 100 percent
tested.

3. low-frequency cut off depends upon the value of external capacitors (see Pin Descriptions).

4. Single-ended input mode. In the differential input mode, Viy maximum for ANA IN+ and ANA IN- is 16 mVp-p.

5. Sampling Frequency can vary as much as x2.25 percent aver the commercial temperature, and voftage ranges,
and -6/+4 percent over the extended temperature, industrial temperature and voltage ranges. For greater stability,
an external clock can be utilized {see Pin Descriptions).

6. Playback and Record Duration can vary as much as +2.25 percent over the commercial temperature and voltage
ranges, and -6/+4 percent over the extended temperature, industrial temperature and voltage ranges. For greater
stability, an external clock can be utiized (see Pin Descriptions).

7. Fitter specification applies to the antialiasing fitter and the smoothing fitter. Therefore, from input to output, expect a
6dB drop by nature of passing through both filters.

8. The typical output voitage wili be approximately 570mVp-p with Vyy at 32mVp-p.

9. For optimal signal quality, this maximum limit is recommended.

10. When a record command is sent, Tpac = Trac + Tracio on the first row addressed.

10
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Table 8:  Absolute Maximum Ratings (Die)!")  Table 9: Operating Conditions (Die)

Condition Value Condition Value
Junction temperature 150°C Commercial operating 0°C to +50°C
temperature range
Storage temperature range ~65°C to +150°C emper rane 5
Supply voltage (V, +27Vio +3.3V
Voltage applied to any pad (Ves—- 0.3 VI to i ge (Vec)
Voo + 0.3 V) Ground voltage (Vgg)? oV
Voltage applied to any pad (Vg ~1.0V)to
(Input current imited to =20 MA) Ve + 1.0V) 1. Voo = Veca = Vecn
e 2 Veg =V = Voon.
Vottage applied to MOSI, SCLK, INT, |(Vss~ 1.0 V) fo 5§ 7 YA T TSD
RAC and S8 pins (Input current 5.5V
limited to =20 mA)
Vee - Vs ~0.3Vio +7.0V

1. Stresses above thost
damage fo the dev
maximum ratings m
Functional operation

Symbol Units Conditions
Vit Input Low V '
ViH Input High \
VoL Output Low V | ig, = 10 pA
Vou RAC, INT O V [loL=1mA
Vou Output Higt V i loy=-10uA
lCC VCC Curren
— Playbac! MA | Rpg = oo &)
— Record MA | Reg = oo ¥
leg Ve Curren MA (34
" Input Leake LA
Iz MISO Tristate Current 1 10 LA
Rext Output Load Impedance 5 KQ2
Rana N+ | ANAIN+ Input Resistance 2.2 3.0 3.8 KQ
Ranain- | ANA IN- Input Resistance 40 56 71 KQ
Anrp ANA IN+ or ANA IN- to AUDOUT Gain 25 ag | ©
1. Typical vaiues: Ty = 25°C and 3.0 V.
2, Al min/max limits are guaranteed by IS0 via electtical testing or characterization. Not all specificafions are 100
percent tested.
3, Veca and Veep connected together.
4, 55 = Veca= Veoep, XCLK = MOSI = Visq = Vssp and all other pins floating.
5. Measured with AutoMute feature disabled.

I1SD 11



1504003 Series

Table 11: AC Parameters (Die)

Symbol Characteristic Min@ | Typ™M | Max® | Units Conditions
Fg Sampling 1SD4003-04M 8.0 Khz | ©
Frequency 1SD4003-05M 6.4 Kz |
1SD4003-06M 5.3 Kz | ©
1SD4003-08M 4.0 KHz |1
For Fiter Pass Band  1SD4003-04M 3.4 KHz | 30B Roll-Off Point (36
[SD4003-05M 2.7 KHz | 3dB Roll-Off Point (3(©)
ISDA003-06M 2.3 KHz | 3dB Rol-Off Point (31{)
ISD4003-08M 1.7 KHz | 308 Roll-Off Point (3116)
Tree Record Duration  1SD4003-04M 4 min | ©
ISD4003-05M 5 min | ®
ISD4003-06M 6 min g
TPLAY PIO\/bOCk Ez;
(5)
5]
Toup Power-Up
Tsrop Of Stop or P¢
TPAUSE Record o
Toac RAC Cloc @)
)
©)
)
TRACLO RAC Cloc
Time
TracM RAC Clock Period  15D4003-04M 125 usec
in Massage 15D4003-06M 156.3 usec
Cueing Mode {SD4003-06M 187.5 usec
ISD4003-08M 250 psec
TRACML RAC Clock Low 1SD4003-04M 15,63 SeC
Time in Message  ISD4003-05M 19.53 usec
Cueing Mode ISD4003-06M 23.44 Hsec
1SD4003-08M 31.25 usec

12
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1SD4003 Series

Table 11: AC Parameters (Die)

Symbol Characteristic Min® | Typ | Max(® | Units Conditions
THD Total Harmonic Distortion 1 2 % | @1 KHz
Vin ANA IN Input Voltage 32 mV | Peak-to-Peak®’-8

1. Typical values:

Ta =

25°C and 3.0 V.

2. Al min/max limits are guaranteed by ISD via electical testing or characterization. Not all specifications are 160

percent tested.

3. low-frequency cut off depends upon the value of external capacitors (see Pin Descriptions).

4. Single-ended input mode. In the differenfial input mode, Viy maximum for ANA IN+ a

to-peak,

nd ANA IN~ is 16 mV peak-

5, Sampling Frequency and Duration can vary as much as =2.25 percent over the commercial temperature and
voltage ranges. For greater stabiity, an external clock can be utilized [see Pin Descriptions).

6. Fﬂfe:' SpeCIfICO’?Ion (vﬁnh'ﬂo tn tha Antlelleclmsn Filbse e b A armAaaAasthimey filboar
7. The typical output
8, fFor optimal signal
9. When a record co.

Vv pedk-to-peak,

Symbol its Conditions
Tsss 85¢ nsec
TssH SSt sec
Toig Da' nsec
ToiH Da nsec
Tro Qu nsec
Toe? ou sec
Tesemin 55t 1sec
Tackni SCl Nsec
TsCiow SCt nsec
Fo CLK Frequency ‘ 1,000 | KHz

1. Typical values:

Ta= 25°C and 3.0 V. liming measured at 50 percenf of the Vq¢ level,
2. Trstate test condifion.

Vee

10.91KQ

1
L T

r—-o MISO

50pF (Includes scope and fidture capacitance)

ISD
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15D4003 Series

TIMING DIAGRAMS

Figure 6: Timing Diagram

Tssm
-

Tssn

—w i Tpp |e—
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™
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1SD4003 Series

Figure 8: 16-Bit Command Format

RN a
SVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVANEE

most o0 ) )X )X e X 8 X e )X 0 X 0 X 0 X mio X e X 1 X ca X e X e
miso —(ove Xeomx o X 11 X p2 X 73 Xpa X p5 X po X 77 X P8 )29 )X 10X x X x X x X x)

55 4

SCLK

wos KAMARAE
MisO ]

Tsropmpause
Rec)
ANAIN @ ——— M\( WWWNW—_—
SRR SR LR SR ] I RN Y
SYOPPAUSE

l (Floy) !

o AR i W —
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