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OKI Semiconductor
MSM7718-01

Echo Canceler with ADPCM CODEC

GENERAL DESCRIPTION

The MSM7718, developed for PHS (Personal Handyphone System) applications, isa CMOS LSI
device and contains a line echo canceler and a single channel full-duplex ADPCM transcoder
that performs interconversion between voice-band analog signal and 32 kbps ADPCM data.

This device includes DTMF tone and several types of tone generation, transmit/receive data mute
and gain control,and VOX function and is best suited for master telephonesin PHS applications.

FEATURES
e Single 3 V power supply Vpp:27Vto3.6V
e ADPCM : ITU-T Recommendations G.726 (32 kbps)

¢ Full-Duplex single channel operation
e Transmit/receive synchronous mode
* PCM interface coding format : p-law
e Built-in line echo canceler
Echo attenuation : 30 dB (typ.)
Cancelable echo delay time :
Normal speech mode : 23 ms (max.)
Line echo canceler expansion mode : 54 ms (max.)
e Serial PCM/ADPCM transmission data rate : 64 kbps to 2048 kbps
* Low power consumption

Operating mode : Typically 66 mW (Vpp =3.0 V)

Power-down mode : Typically 0.3 mW (Vpp =3.0V)
* Two analog input gain adjustable amplifier stages
¢ Analog output stage : Push-pull drive, (direct drive of 350 & + 120 nF)
® Master clock frequency : 9.600/19.200 MHz

e Transmit/receive mute, transmit/receive programmable gain control
¢ Built-in DTMF tone generator and various ringing tones generator

¢ DTMF tone and call progress tone detection

e Serial MCU interface control

e Built-in VOX control

Transmit side : Voice/silence detect

Receive side : Background noise generation at the absence of voice signal
e Built-in 2100 Hz tone detection (bidirectional)
* Package:

100-pin plastic TQFP (TQFP100-1414-0.50-K) (Product name : MSM7718-01TS-K)
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PIN FUNCTIONAL DESCRIPTION

AIN1+, AIN1-, AIN2, GSX1, GSX2

Transmit analog inputs and the outputs for transmit gain adjustment.

AIN1-(AIN2) connects to inverting input of theinternal transmitamplifier. AIN1+connects tonon-
inverting input of the internal transmit amplifier. GSX1 (GSX2) connects to the internal transmit
amplifier output. Refer to Fig.1 for gain adjustment.

VFRO, AOUT+, AOUT-, PWI

Receive analog outputs and the output for receive gain adjustment.

VFRO s thereceive filter output. AOUT+and AOUT-are differential analog signal outputs which
can directly drive Zp (= 350 Q + 120 nF) or a 1.2 kQ load. Refer to Fig.1 for gain adjustment.
However, these outputs are in high impedance state during power-down.
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] ] AQD_>—{ l_/\/\/\ @ O —
Differential C1 R1 % R2 ! VREF
Analog Input V1 :AIN1 >
| +
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Figure 1 Analog Interface
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SGT, SGR

Outputs of the analog signal ground voltage.

SGT outputs the analog signal ground voltage of the transmit system, and SGR outputs the analog
signal ground voltage for the receive system. The output voltage is approximately 1.4 V. Connect
bypass capacitors of 10 uF and 0.1 uF (ceramic type) between these pins and the AG pin. However
to reduce the response time of the receiver power-on, it is recommended to apply bypass capacitors
of 1 uF and 0.1 uF. During power-down, the output changes to 0 V.

AG

Analog ground.
DG1, 2,3
Digital ground.

Vbba

+3 V power supply for analog circuits.

VppD1,2,3
+3 V power supply for digital circuits.

PDN/RST

Power-down reset control input.

A logic “0” makes the LSI device enter a power-down state. At the same time, all control register
data is reset to the initial state. Set this pin to alogic “1” during normal operating mode. Since the PDN/
RST pin is ORed with CRO0-B5 of the control register, set CRO-B5 to digital “0” when using this pin.

PDWN

Power-down control input.

When set to a logic “0”, the device changes to the power-down state, but each bit of control register
and internal variables of control register are retained. During normal operation, set this pin to logic
“1”. Since the PDWN pin is ORed with CR0-B6 of the control register, set CRO-B6 to logic “0” when
using this pin.

MCK

Master clock input.
The frequency must be 9.6 MHz or 19.2 MHz. The master clock signalis allowed to be asynchronous
with SYNCP, SYNCA, BCLKP, and BCLKA.
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MCKSL

Master clock selection input.
Set MCKSL to logic “0” when the master clock frequency is 9.6 MHz, and to logic “1” when itis 19.2
MHz.

PCMPCO

PCM data output of the PCM CODEC.

PCM is output from MSB, synchronizing with the rising edge of BCLKP and SYNCP. This pinisin
a high impedance state except during 8-bit PCM output. (Itis also in a high impedance state during
power-down mode.) A pull-up resistor must be connected to this pin because its output is configured
as an open drain.

PCMPCI

PCM data input of the PCM CODEC.
PCM is shifted in at the falling edge of the BCLKP signal. The start of the PCM data (MSB) is
identified at the rising edge of SYNCP.

PCMADO

PCM data output of the ADPCM transcoder.

PCM is the output data after ADPCM decoder processing and is serially output from MSB in
synchronization with the rising edge of BCLKP and SYNCP. However, this signal timing can be
controlled at PCM multiplexing by the control register CR1-B5.

(The time slot 1 or 2 can be selected. Refer to Figs. 2-4.)

This pinisina highimpedance state except during 8-bit PCM output. (Itisalsoinan highimpedance
state during power-downmode.) A pull-up resistor mustbe connected to this pin because its output
is configured as an open drain.

PCMADI

PCM data input of the ADPCM transcoder.

PCM is shifted in at a falling edge of the BCLKP signal and input from MSB. The start of the PCM
data (MSB)isidentified at therisingedge of SYNCP. However, thissignal timing canbe controlled at PCM
multiplexing by the control register CR1-B5.

(The time slot 1 or 2 can be selected. Refer to Figs. 2-4.)

PCMLNO

PCM receive data output of the line echo canceler.

PCM is output from MSB in a sequential order, synchronizing with the rising edge of BCLKP and
SYNCP. However, this signal timing can be controlled at PCM multiplexing by the control
register CR2-B3 to B5.

(The time slot of 1 to 7 can be selected. Refer to Figs. 2-4.)

This pinisina highimpedance state except during 8-bit PCM output. (Itisalsoinahighimpedance
state during power-downmode.) A pull-up resistor mustbe connected to this pin because its output
is configured as an open drain.
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PCMLNI

PCM transmit data input of the line echo canceler.

PCM is shifted in at a falling edge of the BCLKP signal and input from MSB. The start of the PCM
data (MSB) is identified at the rising edge of SYNCP. However, this signal timing can be controlled
at PCM mutiplexing by the control register CR2-B3 to B5.

(One of the time slots 1 to 7 can be selected. Refer to Figs. 2-4.)

PCMACO

PCM transmit data output of the line echo canceler.

PCM is output from MSB in a sequential order, synchronizing with the rising edge of BCLKP and
SYNCP. However, this signal timing can be controlled at PCM multiplexing by the control
register CR2-B0 to B2. (The time slot 1 to 7 can be selected. Refer to Figs. 2 - 4.)

This pin is in a high impedance state except during 8-bit PCM output.

(Itisalsoina high impedance sate during power downmode.) A pull-up resistor must be connected
to this pin because its output is configured as an open drain.

PCMACI

PCM receive data input of the line echo canceler.

PCM is shifted in at a falling edge of BCLKP and input from MSB.

The start of the PCM data (MSB) is identified at the rising edge of SYNCP. However, this signal
timing can be controlled at PCM multiplexing by the control register CR2-B0 to B2. (One of the time
slots 1 to 7 can be selected. Refer to Figs. 2-4.)

BCLKP _ UUUUL_JUL

synce 1
PCM e pe——————————— e P -fe———————————p}
Multiple time slot 1 time slot 2 time slot 3 time slot 7

Note : The PCM signals (PCMPCIand PCMPCO) of the PCM CODEC are always assigned to time
slot 1.
The PCM signals (PCMADI and PCMADO) of the ADPCM transcoder can be assigned to
time slot 1 or 2.
The PCM signals (PCMLNI, PCMLNO, PCMACI, PCMACO) of the line echo canceler can
be assigned to one of the time slots 1 to 7. (Multiple timing is controlled by CR1 and CR2.)

Figure 2 PCM Multiple Timing
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Note : Inthisconnection, PCMLNI, PCMLNO, PCMACI, and PCMACOshould all be assigned
to time slot 1 for their output timing (the output timing for the PCM CODEC is always
assigned to time slot 1).

Turn on the line echo canceler and establish a route between the slave telephone and the
line.

Figure 3 PCM Signal Connection Example 1
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Notes : The PCM signals of the ADPCM transcoder are assigned to time slot 2. (The PCM signals
of the PCM CODEC are always assigned to timeslot 1.) The PCM signals of an external
PCM CODEC are assigned to time slot 3.

Route between the line and the slave telephone
PCMLNI and PCMLNO are assigned to time slot 1 and PCMACI and PCMACO are
assigned to time slot 2.

Turn on the line echo canceler, and establish the route between the line and the slave
telephone.

Route between the master telephone's microphone/speaker (handsfree) and the slave

telephone
PCMLNI and PCMLNO are assigned to time slot 3 and PCMACI and PCMACO are
assigned to time slot 2.

Turn on the line echo canceler, and establish the route between the microphone/
speaker of the master telephone and the slave telephone.

Route between the line and the master telephone's microphone/speaker (handsfree)
PCMLNI and PCMLNO are assigned to time slot 1 and PCMACI and PCMACO are
assigned to time slot 3.

Put the line echo canceler into “through mode”, and establish the route between
the line and the microphone/speaker of the master telephone.
Various routing can be implemented providing extension of external PCM CODECs.

Figure 4 PCM Signal Connection Example 2
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BCLKP

Shift clock input for the PCM data (PCMPCO, PCMPCI, PCMADO, PCMADI, PCMLNO, PCMLN]I,
PCMACO, PCMACI). The frequency is set in the range of 64 kHz to 2048 kHz.
This signal must be synchronized with the SYNCP signal. (Refer to Fig. 2.)

SYNCP

8 kHz synchronous signal input for transmit and receive PCM data.
This signal must be synchronized with the BCLKP signal. (Refer to Fig. 2.)

IS

Transmit ADPCM data output.

This data is the output data after ADPCM encoding, and is serially output from MSB in synchroniza-
tion with the rising edge of BCLKA and SYNCA. This pin is an open drain output which remains
in a high impedance state during power-down, and requires a pull-up resistor.

IR

Receive ADPCM data input.
ADPCM is shifted in on the rising edge of BCLKA in synchronization with SYNCA and input
orderly from MSB.

BCLKA

Shift clock input for the ADPCM data (IS, IR).
The frequency is from 64 kHz to 2048 kHz.
This signal must be synchronized with the SYNCA signal.

SYNCA

8 kHz synchronous signal input for transmit and receive ADPCM data.
Synchronize this data with BCLKA signal. SYNCA is used for indicating the MSB of the serial
ADPCM data stream.

DEN, EXCK, DIN, DOUT, INT

Serial control ports for MCU interface.

Reading and writing data is performed by an external MCU through these pins. 17-byte control
registers are provided in this device.

DEN is the “Enable” control signal input, EXCK is the data shift clock input, DIN is the address and
data input, and DOUT is the data output.

Input/output timing is shown in Fig. 5.

INT goes to logic “0” when any change has been found in the tone detection results in the tone
detection mode (change in the control register bits CR7-B3, B2), and goes to logic “1” when the data
of control register CR7 is read out.
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Figure 5 MCU Interface Input/Output Timing

VOXO

Signal output for transmit VOX function.

The VOX function recognizes the presence or absence of the transmit voice signal by detecting the
level of the transmit signal to the line echo canceler . “1” and “0” levels set to this pin correspond
to the presence and the absence of voice, respectively. This result appears also at the register data
CR7-B7. The signal energy detect threshold is set by the control register data CR6-B6, B5.

The timiging diagram of the VOX function is shown in Fig 6.

The transmit signal to the line echo canceler refers to the signal input to the PCMLNI pin.

VOXI

Signal input for receive VOX function.

The “1” level at VOXI indicates the presence of a voice signal, the decoder block processes normal
receive signal, and the voice signal on the PCMACI pin goes through. The “0” level indicates the
absence of a voice signal and the background noise generated in this device is output to the line echo
canceler.

The background noise amplitude is set by the control register CR6.

Because thissignalis ORed with theregister data CR6-B3, set the control register data CR6-B3 tologic
“0”.
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Voice Input
GSX2
Silence
VOXO0 Voice 4 Voice I
Tuxon Tuxorr
Voice > <— Silence
Detect Detect (Hangover time)

(a) Transmit VOX Function Timing Diagram (for Analog Input)

Silence

VOXI —— Voice Voice I

Voice Output
VFRO

Normal Voice Signal Background
™" Decoded Time Period ~ Noise

(b) Receive VOX Function (CR6-B3: logic “0”) Timing Diagram (for Analog Input)

Note: The VOX function is valid when CR6-B7 is set to logic “1”.

Figure 6 VOX Function

MUTE

This pin is used to enable the receive side voice path mute level.
To set the mute level, set this pin to “1”.

MLVO, MLV1, MLV2
These pins are used to set the receive side voice path mute level.

For the control method, refer to the control register description (CR1). Since these pins are ORed
with CR1-B2, B1, and B0 internally, set the bits of the register to “0” before using this pin.
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D7 to DO (reserved for external memory I/F)
Output of write data, and input-output of read data.
A20 to A0 (reserved for external memory I/F)
External memory address output.

WE (reserved for external memory I/F)

Output for write control .

OE (reserved for external memory I/F)

Output for read control.

CS1, CS2 (reserved for external memory I/F)
Chip select output.

RP (reserved for external memory I/F)
Reset/power-down control output for external memory.
TSTH, TSTI2, TSTI3, TSTI4

Input for test.
Normally fix these pins to logic “0”.

TSTI4
Input for mode select.
Fix this pin to logic “0” for normal speech mode.

Fix this pin to logic “1” for line echo canceler expansion mode. Refer to the explanation of CR0O
for the operation mode.

TSTO

Output for test.
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Power Supply Voltage Vpp — -0.31t0 +5 v
Analog Input Voltage Vain — -0.3t0Vpp+0.3 vV
Digital Input Voltage Vpin — -0.3to Vpp+0.3 vV
Storage Temperature TsTq — -55t0 +150 °C

RECOMMENDED OPERATING CONDITIONS

(Vpp =2.7 V10 3.6 V, Ta = =25°C to +70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
Power Supply Voltage Vpp — 2.7 — 3.6 V
Operating Temperature Ta — —25 +25 +70 °C
0.45
Input High Voltage Viy | All digital inputs — — V
x Vbp
N 0.16
Input Low Voltage Vi | All digital inputs 0 — v
x Vipp
Digital Input Rise Time tir | All digital inputs — — 50 ns
Digital Input Fall Time ty | All digital inputs — — 50 ns
Master Clock Frequency fmek | MCK —100ppm | 19.2/9.6 |+100ppm | MHz
Master Clock Duty Ratio Dc | MCK 40 50 60 %
Bit Clock Frequency feck | BCLKP, BCLKA 64 — 2048 kHz
Synchronous Pulse Frequency fsyne | SYNCP, SYNCA —-1000ppm| 8.0  {#1000ppm| kHz
Clock Duty Cycle Dck | BCLKP, BCLKA, EXCK 40 50 60 %
s BCLKP to SYNCP, 100 . . o
BCLKA to SYNCA
Transmit Sync Pulse Setting Time SYNCP to BCLKP,
tsx 100 — - ns
SYNCA to BCLKA
txo | SYNCP to BCLKP, SYNCA to BCLKA — — 100 ns
- BCLKP to SYNCP, 100 . - ns
BCLKA to SYNCA
Receive Sync Pulse Setting Time SYNCP to BCLKP,
tsr 100 — — ns
SYNCA to BCLKA
tro | SYNCP to BCLKP, SYNCA to BCLKA — — 100 ns
Receive Sync Pulse Setting Time | tws | SYNCP, SYNCA 1 BCLK — 100 us
PCM, ADPCM Setup Time tps — 100 — — ns
PCM, ADPCM Hold Time tpH — 100 — — ns

Note:

If SYNCP and SYNCA are generated from different clocks, do not change the relative

timing of the rising edge of SYNCP and that of SYNCA (that is, which rising edge is
earlier) after the reset state has been released.
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ELECTRICAL CHARACTERISTICS

DC Characteristics
(Vpp=2.7 10 3.6 V, Ta= —25 to +70°C)

Parameter Symbol Condition Min. Typ. | Max. | Unit
Operating mode, no signal
Power Supply Current 1 | — 22 40 mA
i oot (only the master clock is input)

Ipp2 | Power down mode

Power Supply Current 2 — 0.2 1 mA
PRy (only the master clock is input)
| Vi=V — — 2 A
Input Leakage current I =700 =
I Vi=0V — — 0.5 nA
High Level Digital Von1 | lon=0.4 mA 0.5xVpp| — Vpp v
Output Voltage Vonz |lon=1pA 0.8xVpp| — Vpp v
Low Level Digital
g VoL | 1LSTTL, pull-up resistance :500Q| 0 | 02 | 04 | Vv
Output Voltage
Digital Output
gttal PP b |IS — = 10| A
Leakage Current
Input Capacitance Cin — — 5 — pF

Analog Interface Characteristics
(Vpp=2.7 10 3.6 V, Ta= 25 t0 +70°C)

Parameter Symbol Condition Min. Typ Max. | Unit

Input Resistance Rin | AIN+, AIN—, AIN2, PWI 10 — — MQ
Ri1 | GSX1, GSX2, VFRO 20 — — kQ

Output Load Resistance Rz | AOUT+ 1.2 — — kQ
Ris | AOUT- 1.2 — — kQ

CL1 | GSX1, GSX2, VFRO — — 100 pF

Output Load Capacitance Cro | AOUT+ — — 100 pF
Cis | AOUT- — — 100 pF

R e R

Output Voltage Level (*1)

Vo2 | AOUT+ (R=1.2 kQ) — — 1.3 Vpp

Vo3 | AOUT- (R=1.2kQ) — — 1.3 Vpp

Offset Voltage Vorgx | VFRO -100 — +100 mV
Vorgx | VFRO -20 — +20 mV

SGT, SGR Output Voltage Vsg | SGT, SGR — 1.4 — v
SGT Output Impedance Rsgr | SGT — 40 80 kQ
SGR Output Impedance Rsgr | SGR — 4 8 kQ

*1 -7.7 dBm (600 Q) = 0 dBmO0, +3.14 dBm0=1.30 Vpp
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Digital Interface Characteristics

(Vpp=2.710 3.6 V, Ta=-25 to +70°C)

Parameter Symbol Condition Min. | Typ. Max. Unit
Digital Output Delay Time tspx, tspr| 1LSTTL+100 pF — 1200 (100)| ns
PCM, ADPCM Interface typy, trpy| PUI-UP resistance : 500 — |200(100)| ns
Values in parentheses apply when
txn2, tRD2| Cload = 10 pF, — 1200 (100)| ns
txp3, tRD3 pull-up resistance :<2 kQ — 200 (100) ns
Serial Port tm1 | Cload=100 pF 50 — — ns
Digital Input/Output tm2 20 — — ns
Setting Time tms 20 — — ns
tva 50 — — ns
tms 100 — — ns
tvs 50 — — ns
tmz 50 — — ns
tvs 0 — — ns
tmo 50 — — ns
tm1o 50 — — ns
tm11 0 — — ns
tm12 100 — — ns
Shift Clock Frequency fegk | EXCK — — 10 MHz
PCM/ADPCM Output Timing
BOLKP 4/?1\4/1_1\4 2 3 4 5 7 8 9 10
t o] |y
XS ! WS |
SYNCP txD1 txp2 ‘
txo lea txp3 H‘
PCMPCO MSB X X X X X LSB |
PCMADO tspx
PCMLNO
PCMACO

Note : The timing for PCMADO, PCMLNO, and PCMACO shown above reperesents the timing

when time slot 1 is selected.

BCLKA 0
txs!
SYNCA
" txp1 txp2 ‘ i
X0 H‘ XD3
IS MSB X X_LSB |
tspx
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PCM/ADPCM Input Timing
BOLKA m” 2 3 4 5 6 7 8 9 10
t SR tws
RS T 1 |
IR MSBX X X X__ X XLSB)
BCLKP 0 ! 2 3 4 5 6 7 8 9 10
SR
trs
SYNCP
PCMPCI
PCMADI
PCMLNI
PCMACI

Note : The timing for PCMADI, PCMLNI, and PCMACI shown above represents the timing when
time slot 1 is selected.

Serial Port Timing for Microcontroller Interface

DEN

EXCK

tm1 T
DIN

bDout

tms

tme N
DAYV B A
tms

L/_\_/_\_/_\jﬁ

tvg [+ tm7
g
WR X M X XAt X A0 X B7 X B1 X B0 XXX
ﬁ‘tms
(_B7 - (_B1_X_BO

M1O

Lo tM11
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AC Characteristics

(Vpp=2.7103.6 V, Ta =25 to +70°C)

Parameter Symbol Condition Min. | Typ. | Max. | Unit
Freq.(Hz) |level (dBmO) Others
Loss T1 0-60 25 — —
Loss T2| 300-3k -015 | — +0.2
Loss T3 1020 0 . Reference dB
Transmit Frequency Response | Lggg T4 3300 -015| — | +0.8
Loss T5 3400 0 — 0.8
Loss T6 | 3968.75 13 — —
Loss R1| 0-3000 -015 | — +0.2
Loss R2 1020 Reference
Receive Frequency Response | Lgss R3 3300 0 — | 015 | — +0.8 dB
Loss R4 3400 0 — 0.8
LossR5| 3968.75 13 — —
SDT1 3 35 — —
SDT2 0 35 — —
Transmit Signal to Distortion SDT3 1020 -30 (*2) 35 — — dB
SD T4 -40 28 — —
SD T5 -45 23 — —
SD R1 3 35 — —
SD R2 0 35 — —
Receive Signal to Distortion SD R3 1020 -30 (*2) 35 — — dB
SD R4 -40 28 — —
SD R5 -45 23 — —
GT T1 3 -0.2 — +0.2
GTT2 -10 Reference
Transmit Gain Tracking GTT3 1020 -40 — -0.2 — +0.2 dB
GT T4 -50 -0.5 — +0.5
GTT5 -55 -1.2 — +1.2
GT R1 3 -0.2 — +0.2
Receive Gain Tracking GT R2 10 Reference
GTR3 1020 -40 — -0.2 — +0.2 | dB
GT R4 -50 -05 — +0.5
GT R5 -55 -1.2 — +1.2
Nour | — NG | () | — | — | ° |dBmOp
Idle Channel Noise (=75.7) |(dBmp)
72 |dBmOp
NipLr — (*3) (*2) | — —
(79.7) |(dBmp)
Absolute Signal Amplitude Avr 1020 0 GSX2 | 0.285 0.32("4) 0.859 | Vrms
Avr VFRO | 0.285 [0.32(*4)| 0.359 | Vrms
Power Supply Noise Psrrt | Noise Freq.. | Noise Level: 30 — — dB
Rejection Ratio Psrrr | 0t050kHz | 50mvpp | | 30 | — | — | @B

*2. P-message weighted filter used
*3. PCMPCI input code: “11111111” (u-law)
*4. 0.320 Vrms=0 dBm0=-7.7 dBm

Note : Al ADPCM coder and decoder characteristics fully comply with ITU-T Recommendations

G.726.
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AC Characteristics (DTMF and Other Tones)
(Vop=2.7103.6 V, Ta =25 to +70°C)

Parameter Symbol Condition Min.| Typ. [Max.| Unit

. Df7q DTMF Tones 15 — |+15| %

Frequence Deviation -

Df7o Other various tones 15 — |+15| %
V1L Transmit side tone | DTMF (Low group) -10| -8 | -6 |dBm0
Tone Reference VTH (Gain set value:0dB) | DTMF (High group), Others | -8 | -6 | —4 [dBm0
Output Level  (*5) VAL Recieve side tone | DTMF (Low group) -10| -8 | -6 |dBmO
VRH (Gain set value:0dB) | DTMF (High group), Others | -8 | -6 | —4 |dBm0

Relative Value of
DTMF Tones

*5 Not including programmable gain set values

RoTmr Vu/V1L, VRe/VRL 1 2 3 | dB

AC Characteristics (Gain Settings)
(Vpp=2.7103.6 V, Ta=-25to +70°C)

Parameter Symbol Condition Min. | Typ. |Max.| Unit
Transmit/Recieve Gain
Setting Accurancy

Dg For all gain set values -1 0 +1 | dB

AC Characteristics (VOX Function)
(Vpp=2.7103.6 V, Ta=-25 to +70°C)

Parameter Symbol Condition Min. | Typ. | Max. | Unit
Transmit VOX Detection Time tyxon | Silence—svoice ¥8|)c(3§;2nsc? Fig6 | — 5 — | ms
voice signal ON/OFF Detect Time | tyxore | Voice—silence | differential:10 dB 140/300|160/320/180/340, ms
Transmit VOX Detection Level For detection level set values by
. . Dvx -25 0 +25 | dB
Accuracy (Voice Detection Level) CRM6-B6,B5
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AC Characteristics (Tone Detect Function)

(Vpp=2.710 3.6 V, Ta =-25 to +70°C)

Parameter Symbol Condition Min.| Typ. Max.| Unit
CPT Detection Frequency fdetcp — 350 | — | 640 | Hz
700 — | — | Hz
CPT Non-detection Frequency Treicp — 250 1
CPT Detection Level Veetep | INput Frequency: 350 to 640 Hz -39 | — | 0 |dBmO
CPT Non-detection Level Vrejep — — | — | —49 |dBm0
CPT Input Signal Continuation Time ldetep | CPT detected S Ml Ml AL
trejcp | CPT not detected — | — | 30| ms
CPT Detection Delay Time taiyep — 30 | 45 | 55 | ms
CPT Detection Hold Time tholcp — 7 16 | 24 | ms
DTMF Detection Frequency fagetat | At Nominal Frequency — | — |15 %
DTMF Non-detection Frequency frejt | At Nominal Frequency 38| — | — | %
DTMF Detection Level Vgetat | Input Frequency:Nominal Frequency +1.5%| -39 | — | 0 |dBm0
DTMF Non-detection Level Vrgjdt — — | — | 47 |[dBm0
DTMF Input Signal continuation Time loeror | CPT detected B = —|ms
trejst | CPT not detected — | — | 16 | ms
DTMF Detection Delay Time talyat — 16 | — | 38 | ms
DTMF Detection Hold Time tholdt — 14 | — | 25| ms
ANS Detection Frequency fdetan — 2079|2100(2121| Hz
ANS Non-detection Frequency Trejan — 23%0] — | — | Mz
— | — |[1900| Hz
ANS Detection Level Vdetan | INput Frequency: 2079 to 2121 Hz 31| — | 0 |dBmO
ANS Non-detection Level Vrejan — — | — | =35 |dBm0
ANS Input Signal Continuation Time ldetan | CPT detected 80| — | — | ms
treian | GPT not detected — | — | 420 | ms
ANS Detection Delay Time tdiyan — 420 | 450 | 480 | ms
ANS Detection Hold Time tholan — 7 112 | 17 | ms
tdetxx trejxx

INPUT SIGNAL

DETECPT: CR7-B3
DETDTMF: CR7-B2
DET21L: CR7-B1
DET21L: CR7-B1

INT pin
INT: CR7-B4 (positive logic)

|

tatyxx | ! tholxx

The state of the INT pin is changed by reading the

contents of CR7. It is retained when CRY is not read.

Note : In the case of call progress tone, DTMF tone, and 2100 Hz tone, XX refers to cp, dt, and

an respectively.
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FUNCTIONAL DESCRIPTION

Control Registers

Table 1 Control Register Map

Reg Address Contents R/W
Name |A4|A3/A2[A1[a0| B7 | B6e | B5 | B4 | B3 | B2 | B1 | BO

cRo |0 00|00 — |Pown| HY | — |uODES| MODE2 | MODE! | MODED |FW
GR1 | 0 0| 0|0 1 "0 ‘Eser | SEL- | MUTE | MUTE | Miv2 | MU | Mo |PW
crz |0 0| 0| 1]0 TE WUt | 'SHs | SELI | SO | SEL2 | SELT | Stlo |RM
CR3 | 0 0| 0| 1| 1| caANa | GAIN2 | GAINT | GAINO | GAING | GAINZ | GAINT | GANO |FW
cre |0 0] 1] 0|0 ZiNs GaiNz | GAINT | GAINO | GAINS | GAND | AR | Balo |RM
CRs | 0| 0| 1| 0|1 [WETHERS) TATONE | RXTONE | TONE4 | TONES | TONE2 | TONET | TONEO |RAW
GRS | 00 110 oNigrr | (i1 | LWlo | TME | N RS LU | D AW
cR7 lolol1l1!1 \68)T( Silenc19 IeveISiIencOeleveI INT 85} DDTEI\XF DBEUTSZ}(/L DIE%/I(A R
cR& 0| 1]|0]0]0 %ﬁ%ﬁ'“ LECCLRY | LECCLR2| LECHD %ENCEF(})LP (LAEBT})Q (LE%T (L(E%‘ic RAW
cRO |0 1] 0|01 ‘(\ﬁ%ﬂR — | AECCLR | AECHD %,E\,CLCFQ)LP ‘(‘,EE,'S%'E ’(*E%)TI ?5%?0 RAW
CR10 | 0| 1| 0|1 | o | SEND/ | MEM | ADFCM | SDFCM | cmps | omp2 | ompt | cmpo |Rw
o o010 11 E SE B W R W
ova 0|1 10 0| S T T2 IR
ovs o 111 01| — | — | — | BY Y T S
CR14 [ 0| 1|1 /1|0 sp7 | SP6 | SP5 | SP4 | SP3 | SP2 | SP1 | SPO |RW
CR15 [ 0| 1|1/ 1|1| SPi5 | SP14 | SP13 | SP12 | SP11 | SP10 | SP9 | SP8 |RW
CR16 | 10/ 0|00 — | — | — | sP20 | SP19 | SP18 | SP17 | SP16 |RW
CR17 | 1] 0| 0| 0|1 | D7/CA7 | D6/CAG | D5/CA5 | D4/CA4 | D3/CA3 | D2/CA2 | D1/CA1 | DO/CAO |RAW
CR18 | 1100 110 WA7 | WA6 | WA5 | WA4 DJS}E?/ DJS,TE” Dm?/ DJSEE‘” R/W

R/W : Read/write enable R : Read only register

*

: These are the symbols of control pins used in the MSM7602 (echo canceler LS| device).
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(1)CRO (Basic operating mode settings)

B7 B6 B5 B4 B3 B2 B1 BO
OPE OPE OPE OPE
— PDWN | PDN/RST —
CRO /RS MODE3 | MODE2 | MODE1 | MODEO
Initial value * 0 0 0 0 0 0 0 0

Indicates the value to be set when a resetting is made through the PDN/RST pin. (Also
when reset by bit 5 (B5, PDN/RST), the other bits of CRO are reset to initial values.)

B7 ... Not used
B6... Power-down (entire system) 0: Power-on 1: Power-down
ORed with the inverted external power-down signals
Set the PDWN pin to “1” when this data is used. The control registers and their internal
variables are not reset.
B5... Power-down reset (entire system) 0: Power-on 1: Power-down reset
ORed with the inverted external power-down reset signals
Set the PDN/RST pin to “1” when this data is used .
B4 ... Not used
B3,2,1,0 ...... Selection of an operating mode

(0,0,0,0) : Initial mode

Thismodeenablesachange (seeFigure15-1,2) inmemory thatcontains internal default values such
as tone generation frequencies.

In this mode, the PCM output pin acts to output idle patterns and the PCM input pin acts to
inputidle patterns. When a reset or power-down occurs or when power down is released,
the device enters the initial mode about 200 ms after that.

0,0,0,1) : Reserved

(0,0, 1, 0) : Normal speech mode (see Figure 7-1)

This mode enables call services between a slave telephone and a line (including tone
generation) and detection of a DTMF tone and a call progress tone.

The internal process enables the tone detector. The ADPCM encoder/decoder, the tone
generator, and the line echo canceler become operative and can be controlled by the contents
of the control registers.

0,0,1,1)t0 (0, 1,0, 0) : Reserved

(0,1,0,1) : Line echo canceler expansion mode (see Figure 7-2)

This mode can expand the delay time of the line echo canceler up to 54 ms.

Concerning the internal processing, the ADPCM encoder/decoder, the line echo canceler, and
the tone generator become operative and can be controlled by the contents of the control
registers.

In addition, 2100 Hz tone of PCMLNI and PCMACI (bidirectional) can be detected.

©0,1,1,00to(1,1,1,1) : Reserved
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‘ ‘Note :

| Tone Generator . » When the MSM7718is used in normal speech
| > Tone Detector | mode, set the TSTI4 pin to “0”.

23 ms Line Y . ¢ Innormal speech mode, the tone detector can
'| Y| Echo Canceler |« detect call progress tone and DTMF tone by
i . PMLNIinput.

ol ADPCM CODER | |

% PeM CODEC ADPCVI DECODER | ™

 MSM7718 |

— Tone Generator |————

» Tone Detector |

e When the MSM7718 is used in line echo

! canceler expansion mode, set the TSTI4 pin to
3 54 ms Line Y . digital 17
| Y| Echo Canceler | . *In line echo canceler expansion mode, the
L tone detector can detect not only call progress
tone and DTMF tone by PMLNI input but
| PCH CODEC ADPCM CODER . als02100 Hz tone by PCMLNI and PCMACT
ADPGM DECODER input (bidirectional).
. The PCM CODEC does not operate in this
MSM7718 mode. A capacitor is required between SGT
T T o and ground and between SGR and ground
Figure 7-2 I|;/I|nz Echo Canceler Expansion (see Application Circuit).

ode
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(2) CR1 (Setting of ADPCM operating mode and PCM I/O signals)

B7 B6 B5 B4 B3 B2 B1 BO
CRY ADPCM | ADPCM | PCM AD X RX RX RX RX
MODE RESET SEL MUTE MUTE MLV2 MLVA MLVO
Initial value 0 0 0 0 0 0 0 0
B7... ADPCM algorithm 0: 32 kbps (G.726) 1: Reserved
B6 ... Transmitter /receiver ADPCM resetting (conforming to G.726) 1: Reset

B5... PCM I/O multiple timing control (PCMADI and PCMADO pins) of the ADPCM CODEC
0: Time slot 1 1: Time slot 2
B4 ... Muting of transmitter ADPCM data 1: Mute

B3... Muting of receiver ADPCM data

This bit is valid when the MUTE pin is “0”.
B2, B1, BO... Setting of a receiver voice path mute level

(MLV2, MLV1, MLV0) =

0,0,0):
0,0,1):
0,1,0):
0,1,1):
(1,0,0):
(1,0,1):
1,1,0):
1,1, 1):

Through
- 6dB
-12dB
-18 dB
—24dB
-30dB
-36 dB
MUTE

1: Muting specified by bits B2, B1, and BOis enabled.
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(3)CR2 (Setting of PCM I/0O multiple control)

B7 B6 B5 B4 B3 B2 B1 BO
CR2 PCM PCO | PCMPCI | PCMLN | PCMLN | PCMLN | PCMAC | PCMAC | PCMAC
MUTE MUTE SEL2 SEL1 SELO SEL2 SEL1 SELO
Initial value 0 0 0 0 0 0 0 0

B7 ... ON or OFF of the PCM signal of the transmitter side of the PCM CODEC (PCMPCO pin)
0: ON 1: OFF
When this bit is “1” (OFF), the PCMPCO pin transmits a PCM idle pattern.

B6... ON or OFF of the PCM signal of the receiver side of the PCM CODEC (PCMPCI pin)
0: ON 1: OFF
When this bit is “1” (OFF), the PCMPCI pin receives a PCM idle pattern.

B5, 4, 3.... PCM1/Omultiple timing control (PCMLNIand PCMLNO pins) of theline echo canceler

(see Table 2)

B2, 1, 0.... PCMI/Omultiple timing control (PCMACIand PCMACO pins) of theline echo canceler

(see Table 2)

Table 2 PCM Multiple Timing Control Table

B5 B4 B3 L
(B2 B1 B0 ) Corresponding time slot
0 0 0 None
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 6
1 1 1 7

Note : When bits B5 to B3 or B2 to B0 are all zeros, the internal process inputs a PCM idle pattern.
In this case, the outputs are all in high impedance state for all time slots.
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(4)CR3 (Transmit/receive gain adjustment)

B7 B6 B5 B4 B3 B2 B1 BO
CR3 > X X X RX RX RX RX
GAIN3 GAIN2 GAIN1 GAINO GAIN3 GAIN2 GAIN1 GAINO
Initial value 0 0 0 0 0 0 0 0
B7,6,5,4 ... Adjustment of the transmit signal gain [ATTtx]
(see Table 3)
B3,2,1,0 ...... Adjustment of the receive signal gain [ATTrx]
(see Table 3)
Table 3 Transmit/Receive Signal Gain Setting

B7 B6 B5 B4 | Transmit signal gain| B3 B2 B1 BO | Receive signal gain
1 0 0 0 -16 dB 1 0 0 0 -16 dB

1 0 0 1 -14 dB 1 0 0 1 -14 dB

1 0 1 0 -12.dB 1 0 1 0 -12 dB

1 0 1 1 -10 dB 1 0 1 1 -10dB

1 1 0 0 -8dB 1 1 0 0 -8dB

1 1 0 1 -6 dB 1 1 0 1 -6 dB

1 1 1 0 -4 dB 1 1 1 0 -4 dB

1 1 1 1 -2 dB 1 1 1 1 -2dB

0 0 0 0 0dB 0 0 0 0 0dB

0 0 0 1 +2 dB 0 0 0 1 +2 dB

0 0 1 0 +4 dB 0 0 1 0 +4 dB

0 0 1 1 +6 dB 0 0 1 1 +6 dB

0 1 0 0 +8 dB 0 1 0 0 +8 dB

0 1 0 1 +10dB 0 1 0 1 +10 dB

0 1 1 0 +12.dB 0 1 1 0 +12 dB

0 1 1 1 +14 dB 0 1 1 1 +14 dB

This table is for gains of transmit/receive voice signals.
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(5)CR4 (Adjustment of tone generator gain)

B7 B6 B5 B4 B3 B2 B1 BO
CRa TXTONE | TXTONE | TX TONE | TXTONE | RX TONE | RX TONE | RX TONE | RX TONE
GAIN3 GAIN2 GAINT GAINO GAIN3 GAIN2 GAINT GAINO
Initial value 0 0 0 0 0 0 0 0
B7,6,5,4 ...... Transmit side gain adjustment for the tone generator [ATTtgtx] (see Table 4)
B3,2,1,0 ..... Receive side gain adjustment for the tone generator [ATTtgrx] (see Table 5)
Table 4 Setting of Transmit Side Gain of Tone Generator
B7 B6 B5 B4 | Tone generator gain | B7 B6 B5 B4 | Tone generator gain
0 0 0 0 -36 dB 1 0 0 0 -20 dB
0 0 0 1 -34 dB 1 0 0 1 -18 dB
0 0 1 0 -32 dB 1 0 1 0 -16 dB
0 0 1 1 -30 dB 1 0 1 1 -14 dB
0 1 0 0 -28 dB 1 1 0 0 -12 dB
0 1 0 1 —-26 dB 1 1 0 1 -10dB
0 1 1 0 —-24 dB 1 1 1 0 -8dB
0 1 1 1 —22 dB 1 1 1 1 -6 dB

Table 5 Setting of Receive Side Gain of Tone Generator

B3 B2 B1 BO | Tone generator gain| B3 B2 B1 BO | Tone generator gain
0 0 0 0 -36 dB 1 0 0 0 -20 dB

0 0 0 1 -34 dB 1 0 0 1 -18 dB

0 0 1 0 -32 dB 1 0 1 0 -16 dB

0 0 1 1 -30 dB 1 0 1 1 -14 dB

0 1 0 0 —28 dB 1 1 0 0 -12.dB

0 1 0 1 —26 dB 1 1 0 1 -10dB

0 1 1 0 —24 dB 1 1 1 0 -3dB

0 1 1 1 —22 dB 1 1 1 1 —6dB

Settings of Table 5 are made in relation to the following tone levels:

DTMEF tone (Low frequency group) : =2 dBm0

DTMF tone (High frequency group) and other tone :0dBm0
For example, when bits B3, B2, B1, and BO are set to “1, 1, 1, 1” (-6 dB), the PCMLNO pin outputs a
tone of the following levels:

DTMEF tone (Low frequency group)

DTMF tone (High frequency group) and other tone

: -8 dBm0
:—6 dBm0

The default value change command enables the gain adjustment by -1 dB step.

Writing “13CAh” into the address 00D8h adds a gain of -1 dB to the values in the above table. The
default value is “1634h”.
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(6)CR5 (Setting of tone generator operating mode and tone frequency)

B7 B6 B5 B3 B2 B1 BO
CR5 DIWFIOTHERS | TX TONE | RX TONE TONE4 TONE3 TONE2 TONET1 TONEO
SEL SEND SEND
Initial value 0 0 0 0 0 0 0

B7 ... Selection of DTMF signal or others (S, F, or R tone)

0: Others 1: DTMF signal

B6 ... Transmission of transmit side tone
B5 ... Transmission of receive side tone
B4,3,2,1,0 ... Setting of a tone frequency (see Table 6)

0: Not transmit 1: Transmit
0: Not transmit 1: Transmit

Table 6 Setting of Tone Generator Frequencies

(a) when B7 = “1” (DTMF tone)

B4 B3 B2 B1 BO

Description

B4 B3 B2 B1 BO

Description

*

697 Hz + 1209 Hz (1

*

852 Hz + 1209 Hz (7

*

697 Hz + 1336 Hz (2

*

852 Hz + 1336 Hz (8

*

697 Hz + 1477 Hz (3

*

852 Hz + 1477 Hz (9

*

697 Hz + 1633 Hz (A

*

*

941 Hz + 1209 Hz (*

*

770 Hz + 1336 Hz (5

941 Hz + 1336 Hz (0

*

770 Hz + 1477 Hz (6

941 Hz + 1477 Hz (#

*

oo ojlojlojo|o

0
0
0
0
1
1
1
1

O PO e Y = N B G RO Y o N W e )

0
1
0
1
0
1
0
1

770 Hz + 1633 Hz (B

(1)
2)
©)
(A)
770 Hz + 1209 Hz (4)
©)
(6)
(B)

UG T U (I [N U G (I G (UG 'Y

0
0
0
0
1
1
1
1

RO P Y e T I Y I S O Y s N i e )

- o= O|=|O| = |O

941 Hz + 1633 Hz (D

(
(
(
852 Hz + 1633 Hz (C
(
(
(
(

—_ = | — | = | — | = |~—

(b) When B7 = “0” (Others)
The Table below lists default frequencies. “00000” to “00011” (“B4, B3, B2, B1, B0”) are tones,
which are modulated by sinewave. “01000” to “01011” are wamble tones, and “10000” to “10111”
are single tones. For procedures to change frequencies, see the next page.

B4 B3 B2 B1 BO

Description

B4 B3 B2 B1 BO

Description

0 0 O O O |400/0H-16HzSinewavemodulation | 1 0 0 0 O 400 Hz Single tone
0 0 O 0 0 |30000H-16HzSinewave modulation| 1 0 0 0 1 1000 Hz Single tone
0 0 0 1 0 |27000H-16HzSinewavemodulaion | 1 0 0 0 1 2000 Hz Single tone
0 0 0O 1 1 |**H-16HzSinewavemodulation | 1 0 0 1 1 2667 Hz Single tone
0 0 1 0 0 — 1 0 1 0 0 1300 Hz Single tone
0o 0 1 0 A1 — 1 0 1 0 A1 2080 Hz Single tone
0o 0 1 1 0 — 1 0 1 1 0 *Hz Single tone

o 0o 1 1 A1 — 1 0 1 1 A1 *Hz Single tone

0 1 0 0 0| 513/636Hz 12HzWamble | 1 1 0 0 0 —

0 1 0 0 1 | 800/1000Hz 8HzWamble | 1 1 0 0 1 —

0 1 0 1 0 |2000/2667Hz 8HzWamble | 1 1 0 1 0 —

0o 1t 0 1 1 */*Hz *Hz Wamble 1 1 0 1 A1 —

0 1. 1 0 0 — 1 1. 1 0 0 —

0o 1. 1 0 A1 — i1 1 0 1 —

0 1. 1 1 0 — 1 1 1 1 0 —

o1 1 1 1 — 1 1 1 1 A —

28/38



OKI Semiconductor

MSM7718-01

Frequencies of tones (other than DTMF signals) to be generated by the tone generator can be changed.
Tone frequencies can be changed in the Initial mode. See Figure 15-1 for procedures to change tone
frequencies. The related subaddresses are shown below.

Modulation by 16 Hz sine wave

Subaddress 1
B4 B3 B2 B1 BO| (Frequency 1)
*q

Modulation by 16 Hz sine wave

||

0 0 0 0 O 164h
0 0 0 0 1 165h
>

0 0 0 1 0 166h 62.5 ms

0 0 0 1 1 167h
Wamble

Subaddress 1 Subaddress 2 Subaddress 3 Subaddress 4
B4 B3 B2 B1 BO| (Frequency 1) (Frequency 2) (Time 1) (Time 2)
*1 *1 *2 *2

0 1 0 0 O 168h 16Ch 170h 174h

0o 1t 0 0 1 169h 16Dh 171h 175h

0o 1 0 1 0 16Ah 16Eh 172h 176h

0o 1 0 1 1 16Bh 16Fh 173h 177h

Single tone

Subaddress 1
B4 B3 B2 B1 B0| (Frequency 1)

*q
1 0 0 0 O 178h
1 0 0 0 1 179h
1 0 0 1 0 17Ah
1 0 0 1 1 17Bh
1 0 1 0 O 17Ch
1 0 1 0 1 17Dh
1 0 1 1 0 17Eh
1 0 1 1 1 17Fh

8 Hz wamble tone

{ILIAVAY

Time 1 Time 2
62.5 ms 62.5 ms

Transmit single tone

VUYWL,

*1  Transmitted Tone Frequency = A x 8.192 (A = frequency)
ex. When frequency = 1000 Hz, 1000 x 8.192 = 9011.2 = 9011d (eliminate after the decimal

point) = 2333h

*2 Wamble Frequency (Tone Transmit time) = (A/B)/2 -1
(A = Transmitted tone frequency, B = wamble frequency)
ex. When wamble frequency is 8 Hz, tone frequency = 2667 Hz.

(2667/8)/2 =1 =166.69 = 166d (eliminate after the decimal point) = A6h
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(7)CR6 (VOX function control)

B7 B6 B5 B4 B3 B2 B1 BO
CRG VOX ON ON OFF VOX RX.NOISE | RX.NOISE | RX.NOISE
ON/OFF LVL1 LVLO TIME IN LEVEL SEL LVL1 LVLO
Initial value 0 0 0 0 0 0 0 0
B7 ... Turns ON or OFF the VOX function. 0: OFF, 1: ON

B6, 5...Setting of transmit side voice or silence detection level

(0,0) : =20 dBmO
(0, 1) : =25 dBm0
(1,0) : =30 dBmO
(1,1) : =35 dBm0

Note: ® The detection level is changeable by inserting the pad of -1 dB to -5 dB in addition to the

B4..

B3...

B2...

above values.
* Write 16384 x 10 -A/20) at address "175h". (A=pad)
Example: When —1 dB pad is inserted, 16384 x 10 (- 1)/20)
=18383.15=18383d (eliminate after the decimal point)=47CFh

Setting of hangover time (Tyxorp) (see Figure 6)

0:160 ms 1:320 ms

VOX input signal (receiver side)

0: Transmits an internal background noise.

1: Transmits a voice reception signal.

Set the VOXI pin to “0” to use this data.

Setting of a receiver side background noise level

0: Automatic internal setting

1: Reserved

B1, 0...Externally-set background noise level

(0, 0) : No noise

(0,1) :-55dBm0
(1,0) : =45 dBmO
(1,1) : =35 dBm0O

(8) CR7 (Detection register : read-only)

B7 B6 B5 B4 B3 B2 B1 BO
CR7 VOX  |Silence level|Silence level INT DET DET BUSY/ PRM/

ouT 1 0 CPT DTMF DET21L | DET21A
Initial value 0 0 0 0 0 0 0 0

B7 ..

. Detection of transmit side voice or noise

0: Silence 1: Voice

B6, 5... Transmit side silence level (indicator)

B4..

(0, 0) : =10 dB or less with respect to the detection level defined by CR6-B6, B5.

(0, 1) : =5 to —10 dB with respect to the detection level defined by CR6-B6, B5.

(1, 0) : 0 to -5 dB with respect to the detection level defined by CR6-B6, B5.

(1, 1) : 0 dB or more. Refer to the detection level defined by CR6-B6, B5.

Note : The above outputs are valid only when the VOX function is enabled by bit 7 of CR6.
External interrupt signal

Goes to a logic “0” when any change has been found in the tone detection results for call
progress tone, DTMF tone, and 2100 Hz tone.

Goes to a logic “1” when the CR7 control register is read out .

The inverted state of this bit (B4) is output to the INT pin.
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B3...
B2...
B1...

BO...

Detection of a call progress tone 1: Detected 0: Not detected

Detection of a DTMF tone 1: Detected 0: Not detected

PCMLNI input 2100 Hz tone detection (DET21L: valid only in the line echo canceler
expansion mode)

1: Detected 0: Not detected

PCMACI input 2100 Hz tone detection (DET21A: valid only in the line echo canceler
expansion mode)

1: Detected 0: Not detected

(9)CRS8 (Setting of line echo canceler operating mode)

B7 B6 B5 B4 B3 B2 B1 BO
CR8 LECTHR LECCLR1 | LECCLR2 | LECHD LECCCLP | LECHLD | LECATT | LECGC
(HCL)*1 (NLP)*1 | (ADP)*1 | (ATT)*1 | (GC)*1
Initial value 1 0 0 0 0 0 0 0
*1 Names of control pins used in the MSM7602

B7 ... “Through” mode control bit for the line echo canceler.

In the “Through” mode, RinL and SinL data is output directly to RoutL and SoutL
respectively.
1: “Through” mode 0: Normal mode (echo cancellation)

B6 ... Selects whether or not to clear the coefficient 1 of the adaptive FIR filter (LAFF) used by the
line echo canceler.

1: Resets the coefficient
0: Normal operation

B5 ... Selects whether or not to clear the coefficient 2 of the adaptive FIR filter (LAFF) used by the
line echo canceler.

1: Resets the coefficient
0: Normal operation

B4 ... Howling detector (HD) ON/OFF control 1: ON 0: OFF

B3 ... Turns ON or OFF the center clip function which forcibly sets the SoutL output of the line echo
canceler to minimum positive value when it is -57 dBm0 or less.

1: Center clip function ON
0: Center clip function OFF

B2 ... Selects whether or not to update the coefficient of theadaptive FIR filter (LAFF) for theline echo

canceler.
1: Coefficient fixed mode
0: Normal mode (updates the coefficient)

B1... Turns ON or OFF the ATT function which prevents howling from occurring by means of
attenuators ATTsL and ATTrL provided for the RinL input and the SoutL output of the line
echo canceler.
When a signal is input to RinL only, the attenuator ATTsL of the SoutL outputis activated.
When a signal is input to SinL only or to both SinL and RinL, the attenuator ATTrL of the
RinL input is activated. Their ATT values are both about 6 dB.
1: ATT OFF
0: ATT ON

BO... Turns ON or OFF the gain control function which controls the RinL input level and

prevents howling from occurring by the gain controller (GainL) for the RinL input of the line
echo canceler.

The gain controller adjusts the RIN level when it is —24 dBm0 or above, and it has the control
range of 0 to -8.5 dB.

1: Gain control ON

0: Gain control OFF
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(10) CR9 : Reserved (Setting of acoustic echo canceler operating mode)

B7 B6 B5 B4 B3 B2 B1 BO
CRY AECTHR . AECCLR | AECHD AECCCLP | AECHLD | AECATT | AECGC
(HCL)*1 (NLP)*1 | (ADP)*1 | (ATT)*1 | (GC)*1
Initial value 1 0 0 0 0 0 0 0
*1 Names of control pins used in the MSM7602

B7 ... Acoustic echo canceler through-mode control bit
In this mode, RinA data and SinA data are through-output to RoutL and SoutL respectively.
1: Through mode 0: Normal mode (echo cancellation)

B6 ... Not used

B5 ... Selects whether or not to clear the coefficient of the adaptive FIR filter (AAFF) for the
acoustic echo canceler.

1: Resets the coefficient 0: Normal operation

B4 ... Howling detector (HD) ON/OFF control 1: ON 0: OFF

B3 ... Turns ON or OFF the center clip function which forcibly sets the Sout output of the acoustic
echo canceler to a minimum positive value when it is =57 dBmO0 or less.

1: Center clip function ON
2: Center clip function OFF

B2 ... Selects whether or not to update the coefficient of the adaptive FIR filter (AAFF) for the

acoustic echo canceler.
1: Coefficient Fixed mode
0: Normal mode (updates the coefficient.)

B1... Turns ON or OFF the ATT function which prevents howling from occurring by means of
attenuators ATTrA and ATTsA provided for the RinA input and the SoutA output of the
acoustic echo canceler.
When asignalisinputto RinA only, the attenuator ATTsA of the SoutA outputis activated.
WhenasignalisinputtoSinA only ortobothSinA and RinA, theattenuator ATTrA of the RinA
input is activated. Their ATT values are both about 6 dB.
1: ATT OFF
0: ATT ON

BO... Turns ON or OFF the gain control function which controls the RinA input level and

prevents howling from occurring by the gain controller (GainA) for the RinA input of the
acoustic echo canceler.

The gain controller starts controlling when the RIN level is 24 dBm0 or above and has the
control range of 0 to -8.5 dB.

1: Gain control ON

0: Gain control OFF
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(11) CR10 (External memory (flash memory) interface control)

B7 B6 B5 B4 B3 B2 B1 BO
CR10 SEND/ MEM ADPCM | - ADPCM CMD3 CMD2 CMD1 CMDO
REC SEL MODE1 MODEO
Initial value 0 0 0 0 0 0 0 0

B7 ... Reserved (connection to the recording interface)

B6 ... Reserved (selection of external memory)

B5, 4... Reserved (selection of recording/playback ADPCM compression mode)

B3,2,1,0 ...Reserved (memory interface command)

0,0,0,0):
0,0,0,1):
0,0,1,0):
0,0,1,1):
0,1,0,0):
0,1,0,1):
0,1,1,0):
0,1,1,1):
(1,0,0,0):
(1,0,0,1):
(1,0,1,0):
(1,0,1,1):
(1,1,0,0):

(1,1,0,1):

(1,1,1,0):

(1,1,1,1):

NOP

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

MDWR (Change default)
Writes the data of CR17 (DO to D7) and CR16 (D8 to D15) in the lower byte of
default storage memory. The address is specified by A0 to A7 of CR11 and A8
to A15 of CR12.

Reserved

Reserved
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(12) CR11, 12, 13 (Memory address register 1)

B7 B6 BS B4 B3 B2 B1 BO

CRI ST7/ ST6/ ST5/ ST4/ ST3/ ST2/ ST/ ST0/
A7 A6 A5 A4 A3 A2 A1 A0
Initial value — — — — — — — —
B7 B6 B5 B4 B3 B2 B1 BO

CR12 ST15/ ST14/ ST13/ ST12/ ST11/ ST10/ STY/ ST8/
A15 A14 A13 A12 A1 A10 A9 A8
Initial value — — — — — — — —
B7 B6 B5 B4 B3 B2 B1 BO

CR13 . . . ST20/ ST19/ | ST18/ ST17/ ST16/
A20 A19 A18 A17 A16
Initial value — — — — — — — —

CR11to 13: Registers storing an address (A0 to A20) required for the default value change

Since CR13 is assigned “Oh”, no setting is requited for it.

(13) CR14, 15, 16 (Memory address register 2)

command

B7 B6 B5 B4 B3 B2 B1 BO
CR14 SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPO
Initial value — — — — — — — —

B7 B6 B5 B4 B3 B2 B1 BO
CR15 SP15 SP14 SP13 SP12 SP11 SP10 SP9 SP8
Initial value — — — — — — — —

B7 B6 B5 B4 B3 B2 B1 BO
CR16 — — — SP20 SP19 SP18 SP17 SP16
Initial value — — — — — — — —

CR14 to 16: When the default value change command is used, the bit 7 to bit 0 of CR16 corre-

spond to the D15 to D8 of write data.

Note : CR14 and CR15 are the reserved registers.
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(14) CR17 (Memory data register)

B7 B6 B5 B4 B3 B2 B1 BO
CR17 D7/CA7 | D6/CA6 | D5/CA5 | D4/CA4 | D3/CA3 | D2/CA2 | D1/CA1 | DO/CAO
Initial value — — — — — — — —
CR17 is the register to store the data used by the default value store command.
(15) CR18 (Setting of tone detection frequency, memory address register 3)
B7 B6 B5 B4 B3 B2 B1 BO
CR18 WA7 WAG WAS5 WA4 ] W:‘;S/ ] WL\IZEZ/ 0 LL)L\IFV 0 ;L)L\IOEO/
Initial value — — — 0 0 0 0 0

D TONES3 to 0: Valid only when the tone generator is operating (except for the initial mode)
B7,6,5,4 ...Not used
B3, 2,1, 0 ...Setting of a tone frequency (see Table 7)

Table 7 Setting of Tone Detector Frequencies

B3 B2 B1 BO Frequency B3 B2 B1 BO Frequency

0 0 0 0 697 Hz + 1209 Hz (1) 1 0 0 0 697 Hz + 1477 Hz (3)
0 0 0 1 770 Hz + 1209 Hz (4) 1 0 0 1 770 Hz + 1477 Hz (6)
0 0 1 0 852 Hz + 1209 Hz (7) 1 0 1 0 852 Hz + 1477 Hz (9)
0 0 1 1 941 Hz + 1209 Hz (*) 1 0 1 1 941 Hz + 1477 Hz (#)
0 1 0 0 697 Hz + 1336 Hz (2) 1 1 0 0 697 Hz + 1633 Hz (A)
0 1 0 1 770 Hz + 1336 Hz (5) 1 1 0 1 770 Hz + 1633 Hz (B)
0 1 1 0 852 Hz +1336 Hz (8) 1 1 1 0 852 Hz + 1633 Hz (C)
0 1 1 1 941 Hz + 1336 Hz (0) 1 1 1 1 941 Hz + 1633 Hz (D)

35/38



OKI Semiconductor MSM7718-01

Direct Access to Default Store Memory (See Figs.8-1, 8-2)

The contents of the default store memory can be Default Value Store Memory
changed (e.g., to change tone detection levels ( Direct Access )
and tone generation frequencies) in the initial
mode (CR0-B3 to CR0-B0="0000").

Refer to the following procedure: Set address. (1) CR12, CR11
Set write data. CR16, CR17
1.Set the default value store memory address |

(SCthl/ CR'lz)a into CR16 and CR17 et command to (2) CR10
et the write data into an . write in upper byte
(DMWR)

2.When writing data to the upper byte, set the
DMWR (change default) command (CR10-B3
to CR10-B0="1101").

Yes Continue to
rite?

Figure 8-1 Flow Chart of Default Value Store
Memory Direct Access

Default Value Store Memory

Data (CR16, CR17)¢———————» Address (CR11, CR12)

Figure 8-2 Memory Map for Default Value Store Memory Direct Access
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APPLICATION CIRCUIT

MSM7718

m ADPCM
Transmit Data
IR «— ADPCM

Receive Data

N rVDDm'Z'S BCLKA
s L Fow Vbpa SYNCA—— ADPCM
T 1“ x5 ISGT VOXO0 Control
: o 1SGR VOXI
‘ ur— AG
7T
DG1,2,3 PCMPCI —
Voice Analog Input (V;) AINT+ PCMPCO j
f v, AIN1- PCMLNI
1uFR1 | R2
o GSX1 PCMLNO —
Transmit Gain (Vgsx2/Vi) W AIN2 PCMACI —
= (R2/R1) x (R4/R3) 1uFR3 GSX2 PCMACO |-
. ) VFRO PCMADI
Receive Gain (Vo/Vvrro) PWI PCMADO |—
=2 x R5/R6 - AOUT- BLKP PCM
Receiver Output Vo 1 ! SYNCP Gontrol
w309 gyt
A20-19
A18-0
D7-0
WE
OE
MCK —
PDN/RST RP
PDWN
Basic EXCK
Controller DEN
DIN
bout __
< INT CS1
cS2
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PACKAGE DIMENSIONS

(Unit : mm)
TQFP100-P-1414-0.50-K |
] ® 5)
EREEREERRERERREREEREERERR
o) O
213 S
o|o =
@ O -
ILEREERELELEELELEBLELEERS %3
INDEX MARK @ S|
Mirror finish 1 7y p, 0.22 0% s | 2
; 1 L \,0400
0.17+ 0.05 Te) 5 1
S o T 0.5: 0.2
S 0.6TYP.
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 0.55 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions
(reflow method, temperature and times).
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