OKIX Semiconductor
MSM7570 / MSM7590

5V Single-Rail ADPCM CODECs

DESCRIPTION

The MSM7570 and MSM7590 are single-rail, low-voltage, single-channel, full-duplex ADPCM CODECs
which perform veice digitization using presampling and reconstruction filters for transmit and receive
operations in systems upgrading to ADPCM (Adaptive Differential Pulse Caded Modulation) encoding
techniques. These CODECs offer ADPCM encoder/decoder operation, reducing the data rate required to
transmit a PCM encoded voice signal. The MSM7570 (p-law) and MSM7590 (A-law) implement the two
most common companding schemes accepted worldwide. These CODECs convert 300 Hz to 3400 Hz voi-
ceband analog signals into either 32 Kbps to 2048 Kbps ADPCM or 64 Kbps to 2048 Kbps PCM serial data,
and are available in two versions, -01 and -02, offering variations in modulated frequency tones.

As the telecommunications industry quickly expands with enhanced applications in next generation dig-
ital cordless and Personal Handy Phone (PHP) system applications, OKI's MSM7570 and MSM7590 keep
power consumption to a minimumn during operation and power-down, saving valuable battery life, while
minimizing overall noise. By integrating discrete components on-chip, OKI reduces systems costs while
saving board space.

The MSM7570/MSM7590 series of ADPCM CODECs come in two versions (-01 and -02) offering varia-
tions in modulated frequency tones. The CODECs are designed using OKI's high-quality CMOS process,
providing superior low-power performance. Designers will find our space-saving 32-pin TSOP (TS-K)
package perfect for a variety of applications.

FEATURES
* Single 5V power supply eliminates second * PCM code format conforms to standards with
supply requirements selectable dual-standard switching {A-law /-
¢ Low power consumption increases battery life law selectable)
- Operating mode: 70 mW, typical e Transmit/receive mute function

- Power-down mode: 0.5 mW, typical
ADPCM system conforms to CCITT
recommendations G.721 (32 Kbps),
G.723 (24 Kbps), and G.726 (16 Kbps)
* Serial ADPCM/PCM data rates of
64 Kbps to 2048 Kbps
* Transmit/receive full-duplex operation
provides one-chip solutions .
* Transmit/receive synchronous operation only
+ Internal two-step amplifier improves sensitivity
for analog input gain control
* Transmit/receive pr(égrammable gain setting
completely integrate
Side tone ﬁleneraﬁon expands voice feedback
option with eight levels of control
¢ Analog output format: push-pull driving
- 350 € + 120 nF direct driving possible
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Master clock frequency (only difference
M7570 and &

between the MSM and the M5SM7590):
- MSM7570: 12.288/19.200 MHz, selectable
- MSM75%0: 10.368 MHz

¢ DTMF tone generator provides further
integration

Various rinFing tone and call-up tone
generators lowers external component count
Control by serial microcomputer interface
complies with standards architectures
Amplifier for drive sound output lowers
external component count

VOX functions offer more integration with
voice signal detection (transmit) and
background noise generation (receive)

¢ 814 mil 32-pin TSOP package available

OKI SEMICONDUCTOR 1
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MSM7570 / MSM7590 PACKAGES

Part Number Package Type Plas Package Number
MSM?570-T5-K-01 TSOP (Type Iy 32-pin TS0P32-P-814-K
MSM7570-T5-K-02 TSOP (Type 1) 32-pin TSOP32-P-814-K
MSM7580-TS-K-01 TSOP {Type ) 32-pin TSOP32-P-814-L
MSM7580-TS-K-02 TSOP (Type |} 32-pin TSOP32-P-814-L

PIN CONNECTIONS
AG O 320G
saf2 () 31BCLK
AN+ 3 30 XSYNC
AIN1- 4 28 ) RSYNC
asx15 28 [ PCMS0
aNzde 27 ) PCMSI
asx27 26015
VFRO[]8 25IR
PWiC]9 241 PCMRO
ADUT- ] 10 230 PCMRI
AQUT+ 11 22 MCK
SA0+ 12 21O DEN
$A0- 13 20 EXCK
g 1sphoiN
voxi 15 1sJpour
Voo O 16 175 vOXO
32-PinTS0P
Pin Description Pin Descripiion
AG Analog ground DG Digital ground
5G Signal ground BCLK Shift clock signal input
AlN1+ Non-inverting transmit analog input XSYNC Receive PGM/ADPCM synchronizing signal
AiN1- Inverting transmit 2nalog input RSYNC Receive PCM/ADPCM synchronizing signal
GSX1 Transmit amplifier output, channel 1 PCMSO | Transmit PCM signal output
AIN2 Analog signal input, channel 2 PCMSI Transmit PCM signal input
GSx2 Transmit amplifier output, channel 2 15 Transmit ADPCM signal output
VFRO Receive filter output IR Recelve ADPCM signal input
PWI Inverting input to the receive drive amplifier PCMRC | Receive PCM signal autput
AOUT- Inverting receive analog cutput PGMRI Receive PCM signal input
AOUT+ Non-inverting receive analog output MCK Master clock input
SAO+ Differential analeg output DEN Enable signal input
SAQ- Difterential analog output EXCK Data shift clock input
PDN/RESET | Power-down/raset input DIN PCM signal input
VOxi Receive VOX input DouT PCM signal output
Vop +5V power supply VOXD Transmit VOX output
2 OKI SEMICONDUCTOR
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CIRCUIT CONFIGURATION

Voo

= = I—— 1 AG DG :az—|
2 sG BCLK 31 Bit Clock
Transmit L 3 AlNt+ XSYNC 30 ..1 (6 kHz to 2048 kHz)
Analog Input 4 AlNI- RSYNC 29 8 kiz Sync Clock

5 GSX1 PCMSC 2s:| .
6 AINZ FCMSI 27

Tt ase IS 28 .i. a2t
8 VFRO IR 25fe——— ADPCM
9 PWi PCMARO 243

r 10 AOUT- PCMRI 23
Analog Output 11 ADUT+ MCK 22 l4————— Mastar Clock
12 SAD+ DEN 21
s“""“S'L 13 SAD- EXCK 20 ju——— | Sarial MCU

v —| 14 PON/RESET DIN 18 j4—— [ Interface

i’“ =15 VOXI OOUT 18

T 16 Vpp VOXO 17— = VOX Out

T_T VOX In

< PONAES

Figure 1. Example Circuit Wiring
OKI SEMICONDUCTOR 3
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BLOCK DIAGRAM
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Figure 2. Block Diagram
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PIN DESCRIPTIONS
Pin Name Description
AIN1+, AIN1-, AINZ, Transmit analpg input and transmit tevel control pins. AIN1- (AIN2) is connected to the inverted input pin of the internal
GSX1, GSX2 transmit amplifier. GSX1 (GSX2) is connected to the output pin of the amplifier. Refer to Figure 3for details.
AOQUT+, AOUT-, Receive analog output and receive level control pins. VFRO is the receive filter output pin. AQUT+ and AQUT- are differential
PWI, VFRQ analog output pins that can directiy drive a Z_ = 350 Q +120 nF or 1.2 k&2 load. Refer to Figure 3 for details.
10pF 0.1pF ﬂ SG E
==t. _L 1L REF
T L. Ve
A v B <
n o Al AIN1-
Diflarential  \J M Y :—_—D;
Analog Input | R1 ANt
Pt &
! ]
Tranamit Galn: Vgsxa / V) | asx1
= {R2/R1) x (R4R3)} e
8= s -
_V|—_D-—-— To Encoder
- REF
[ 4
Gsx2
i vrRO
w From
o Decoder
PWI
Recelve Galn: Vo / Vego « Solect
= 2x (R&/RS) n = AOUT- ”
= v k + Vrer
Z =13200F [T Differantial
+3500 | & Anajog Output o}
Fa Y I r AOUT+ 1
o
SAO+
nu 4]
=) ~d
2, =120nF Ditferential
+3500 { Soundar Qutput
n SAC- -
4 H
Figure 3. Analog /O Interface
SAD+, SAD- Differential analog output pins for sounder autput. The output destination of call signals and such tones as sounder, DTMF,

R and F can be set to the VFRO pin or SAD+ and SAD- pins by control register CR4/B5. The output load conditions of these
pins are the same as AOUT+ and AQUT-.

SG Analog signal ground potential output pin. The output voltage is about 1.4 V. Insert 10pF and 0.1 uF (ceramic type) bypass
capacitors between SG and AG. This output becomes OV during power-down,
AG Analog ground pin
OKI SEMICONDUCTOR 5
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PIN DESCRIPTIONS (Continued)

Pin Name Deseription
pa ] Digital ground pin. Since DG is separated from the analog ground pin (AG) on the chip, connect DG to AG on the board by
the shortest distance.
Voo +5V power supply
PON/RESET Power-down and reset control input pin. When this pin is set to diital “0”, the LSt enters power-down status, and each bit
of the contral register Is reset. During normal operation this pin is set to digital “1”. Since this power-down control is
processed by OR with CRO/BS of the control register, set CRO/B5 to digital “0” when the PON/RESET pin is used.
MCK Master ¢lock input pin. The frequency is either MGSM7570 12.288 MHz or 19.2 MHz, or 10.358 MHz MSM7530 and is
selectad by CRO/B6 of the control register. The master clock can be asynchronous with XSYNC, RSYNC and BCLK.
PCMS0 Transmit PGM signal output pin. This PCM output signal is output sequentially from MSB, synchronizing with the rise of
BGLK and XSYNG. Refer to Figure 4 for details.
BGLK / 0 XF ] 4 5 [ 7 8 9 10
XSYNC _]
o xos
FOMSO X )( X X X XLSB!‘
I+ txpa
IS X LSB #
Figure 4. Transmit PCM/ADPCM Data Interface
PCMSI Transmit PCM signal input pin. This PCM input signal is converted to transmit ADPCM data. FCM signals are shifted at the
fall of BLCK, and are then input. Normally PGMSH is connected to PCMSO.
PCMRO Receive PCM signal output pin. This PCM signal is output after receive ADPCM decoding, ang is output seguentially from
MSB, synchronizing with the rise of BCLK and RSYNC. Refer 1o Figure 5 for details.
BOLK, { 0 !K ; 9 10
RSYNC
IR
tans
PCMRO -](
Figure 5. Receive PCM/ADPCM Data Interface
PCMRI1 Receive PCM signal input pin, This PCM input signal is shifted at the fall of BCLK, and is input sequentially from MSB.
Normaky PCMRI is connected to PCMRO.
6 OKI SEMICONDUCTOR
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PIN DESCRIPTIONS (Continued)

Description

Transmit ADPCM signal output pin. This signal is outpit after ADPCM encoding, and is output sequentially from MSB,
synchranizing with the rise of BCLK and XSYNC. Since this pin has an open drain output, pull-up resistance is required.
During power-down, this pin aenters high impedance status.

Receive ADPCM signal input pin. This ADPCM signal is shifted at the fall of BCLK, synchronizing with RSYNG, and is input
sequentially from MSB.

Shitt clock input pin for PCM data {PCMS0, PCMS!, PCMRO, FCMRI) and ADPCM data (1S, IR). The frequency is the same
as the data speed. The available frequency is 64 kHz to 2048 kHz

Transmit synchronizing signal input pin for PCM/ADPCM data. This signal must synchranize with BCLK signals. This signal
indicates the position of MSB of PCM and ADPCM data.

Receive synchranlzing signal input pin for PCM/ADPCM data. This signal must synchronize with BCLK signals. This signal
indicates the position of MSB of PCM and ADPCM data.

Output pin for transmit VOX functions. Sound/sitent status is identified by detecting the power of a transmit signal. When
sound exists, this pin becomes digital “1°, and when sitent, this pin becomes digital “0". The threshold value for identification
is set by control register CR6/B5 and Bb. This signal is also output to control register CR?/B7. Refer to Figure & for details.

Tuxon Presence Detect —et——t= Tyxorr Absence Detect (Hang-over time)

L

Hote: VOXO functions are effactive when CRE/BT ts setto 0"
Figure 6. Transmit VOX Function

Pln Nams
IS
IR
BCLK
XSYNC
RSYNG
VOX0
Volea Input
GSxX2
VOXC
VOxi

Input pin for receive VOX functions. Digital “1" indicates sound status. In this case normal receive signal processing is

performed, and voice signals are output to the analog output pin. Digital “0” indicates silent status. In this case, background
noise, generated on the LSI, is output to the analog output pin. The size of the background noise is set by control register
CR6. Since this signal is internally combined with OR by CRE/B3, set CRE/B3 to “D” when this pin is used. Refer to Figure 7

VOXI

Nolse Qutpunt
VFRO

|

Wanawna

for details.

Normal Voice Signal 1

[*— Decoded Tima Paricd ground Noisa

Nota: VOX) lunctions ere eflective whan CRE/BT Is sat to ™"

Figure 7. Receive VOX Function (CR6/B3 = 0)

OKI SEMICONOUCTOR 7
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PIN DESCRIPTIONS (Continued)

Pin Name Description
DEN, DIN, DOUT, Serial control ports for the MCU interface. These LSIs have internal 8-byte control registers. Data is written/read by an
EXCK externat CPU using these pins. DEN is the enable sigral input pin, EXCK is the clock signal input pin for data shifting, DIN is
the address and data input pin, and DOUT is the data output pin. Refer to Figure 8, Figure 9, and Figure 101or details on the
MCU interface.
DEN | [
EXCK
DIN lw|[aJarJao]e7r | e[ Bs]Bs]B3]B2]8B1]E0[
DouT Hi-2
Figure 8. MCU Interface Write Data
DEN
EXCK
DIN
pouT
DEN I
tma i
EXCK [ [ il 12
DIN X B7 X Bt X Bp X
= tma b— tu11
- () — GF—
Figure 10. MCU Interface (Serial Data Transfer)
8 OKI SEMICONDUCTOR
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FUNCTIONAL DESCRIPTION

The MSM7570 and MSM7590 operate essentially identical to the transmit section utilizing a low-noise,
gain-adjustment amplifier capable of driving 1.2 kQ loads. Its output is fed to an active 3-pole, anti-alias-
ing filter. Following this stage, a BPF limits the frequency content to 3.4 kHz, and an oversampling delta
sigma ADC converts the analog waveform to a digital sample. The signal is then companded to a PCM
formatted signal. Based on the number of channels in a given system, an additional encoder (ADPCM) is
available through external pin connections conforming to CCITT recommendations (G.721, G.723, G.726)
and ANSI (T1.301 and T1.303) conforming to ADPCM telecom standards.

The receive section is comprised of the ADPCM decoder connected externally to the expander (PCM
decoder). A PCM signal can by-pass the ADPCM decoder circuitry with connection directly to the PCMRI
pin. Cnce decoded, equalization takes the form of a digital LPF using digital processing techniques, and
noise correction {sin x/x) circuitry. A 10-bit oversampling delta sigma DAC performs quantization pro-
viding the LPF with an analog waveform which is then amplified. The power amplifier is capable of driv-
ing 350 £ loads. The MCU oversees internal timing (windowing) via selectable master clock frequencies.

Additional functionality is incorporated to further ease the overall system design such as a push-pull ana-
log output driving capability, simplifying drive interface, and serial microcontroller interface for seamless
CODEC control.

OKI SEMICONDUCTOR 9
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CONTROL AND DETECT REGISTERS

The register map is shown below.

Address Control and Detect Data
Name | A2 | M | & 87 b6 ] B4 B3 B2 [} BO RW
A MCK PDN PDN PDN i i PDN
CRo o010 SEL SEL ALL ™ RX saosmour | W
X RX ™ RX M RX
CRI ofof MODE1 MODEO RESET RESET MUTE MUTE PAD R
ko ™ ™ ™ RX RX RX RX
CRz 10 f1 0 QON/OFF GAIN2 GAINT GAIND ON/OFF GAINZ GAIN1 gano | AW
cs | o | 1 | 1 | SIDETONE |SIDETONE | SIDETONE |  TONE TONE TONE TONE TONE | oo
GAIN2 GAIN1 GAIND ON/OFF GAIN3 GAINZ GAIN1 GAIND
DTMF/ TONE SADf
CRE | 1 [ 00| emssel | seno VRO TONE4 TONE3 TONE2 TONE1 TONEC | RW
CR5 q o |1 m m )] [1 [ n n Ul R/W
s | 1110 VDX oN ON OFF VOX RXNOISE | RXNOISE | RXNOISE | ..
ON/OFF vt LVLO TIME IN LEVELSEL |  LvLt LVLD
vox ™ ™ 3 t (1 M 1)
CRT 1 [ oUT LvL1 LVLO R
[1] This bitis not assipned and is not in use
Control Register Contents
CRO (Basic Operation Mode Setting)
87 BE B5 B4 B3 B2 81 Bo
CRO Ap MCK PDN PON PON _ _ PDN
SEL SEL ALL T AX SAC/AOUT
Initial value (! 0 0 0 0 0 0 0 0

[1] The initial value of a register is raset by PON/RESET

B7

PCM interface recommendation rule. Set to 0 to select p-law; set to 1 to select A-law.

B6é

Master clock frequency. MSM7570: Set to 0 to select the master clock frequency of 12.288 MHz; set to 1 to
select the master clock frequency of 19.200 MHz. MSM7590: St to either ¢ or 1 to automatically select

10.368 MH=.

B5

Transmit and receive power-down. Set to 0 to select power-on; set to 1 to select power-down.

Note: When using this data for power-down control, PDN/RESET should be set to digital “1”; this signal
does not reset the control register.

10 OKI SEMICONDUCTOR
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B4

Transmit power-down. Set to 0 to select power-on; set to 1 to select power-down.

B3

Receive power-down. Set to a 0 to select power-on; set to 1 to select power-down.

B2, B1

Not in use

BO

Analog output amplifiers power-down. Set to 0 to select power-on for both the sounder output amplifier
(SAO+, SAQ-} and the receiver output amplifier (AOUT+, AOUT-); set to 1 to select power-down for the
receiver output amplifier and for CR4/B5 to select the sounder output. Refer to the following table for
details on analog output amplifiers.

Analog Output Ampilifiers

CRO/BO 0 0 1 1

CR4/B5 0 1 0 1
Sounder amplifiers Active 1 [1] Active poN 2 [2 Active
Receive amplifiers Active Active 1 [ Active PON 2 2]

[11 Low impedance, ro AC signal, and DG bias is almost the sams as 8G's
[2] Highimpedance

PWI h

ADUT < VREF
Raceiver Amps

AQUT+

VFRO ‘
h -st———— Raceive Signal
by
SA0+ 4
Soundsr Amps
SAQ- 4
J

Figure 11. Sounder and Receiver Qutput Amplifiers

OKI SEMICONDUCTOR 11
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CR1 (ADPCM Block Operation Mode Setting)

87 26 85 B4 B3 82 Bl B0
™ AX ™ AX RX
CR1 ] MODEY MODED RESET RESET MUTE MUTE - PAD

Initial value 0 0 0 0 0 0 0 0

B7, B6

ADPCM data compression algorithm. Set to 0,0 to select 32 Kbps (G.721); set to 0,1 to select 64 Kbps (G.711
through}; set to 1,0 to select 24 Kbps (G.723); set to 1,1 to select 16 Kbps (G.726).

B5
Transmit ADPCM reset specified by G.721/G.723/G.726. Set to 1 to select the ADPCM transmit reset.

B4
Receive ADPCM reset specified by G.721/G.723/G.726. Set to 1 to select the ADPCM receive reset.

B3
Transmit ADPCM data mute. Set to 1 to select the ADPCM transmit data mute function.

B2
Receive ADPCM data mute. Set to 1 to select the ADPCM receive data mute function.

B1

Not in use

BO
Receive side PAD. Set to 1 for a 12 dB loss PAD to enter the receive voice path; set to 0 to select no PAD.

12 OKI SEMICONDUCTOR
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CR2 (PCM CODEC Operation Mode Setting and Transmit/Receive Gain Control)

B? B6 BS B3 B3 B2 3] BO
CR2 ™ ™ X ™ RX RX RX RX
ON/OFF GAIN2 GAIN1 GAINO ON/OFF GAIN2 GAINT GAIND
Initial value 0 1] 1 1 0 0 1 1

B7

Transmit PCM signal enable. Set to 0 to turn ON the PCM CODEC signal; set to 1 to turn OFF the PCM
CODEC signal and transmit PCM idle patterns.

B6, B5, B4

Transmit signal gain control. Refer to the table below for details.

B3

Receive PCM signal enable. Set to 0 to turn ON the PCM signal; set to 1 to turn OFF the PCM signal and
receive PCM idle patterns.

B2, B1,B0

Receive signal gain control. These bits control the receive side signal gain control; refer to the table below
for details.

Transmit/Receive Gain Setting

Bs | B5 | B4 Transmit Gain B2 | B1 | BO Receive Galn
ojo|o Transmitgain=-6d8 { 0 | 0 0 Receive gain = -6dB
o|o 1 448§ 0 | 0 1 -4dB
0 i o -2dB§ 0 1 0 -2dB
0 1 1 0dB| 0 1 1 0dB
1 0| o +2dB | 1 0 0 +2dB
1 0 1 +4dB | 1 0 1 +dB
1 1 0 +6dB | 1 1 0 +6dB
1 1 1 +8dB | 1 1 1 +BdB

OKI SEMICONDUCTOR 13
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The gain setting table indicates the gain of the transmit/receive voice signals, and the transmit of the
DTMF and other tones. Tone signal transmits are turned ON by CR4/B6. The gain settings indicate the
setup value for the following levels:

* DTMF tone (low group): -16 dBm0

* DTMF tone (high group)/others: -14 dBm0
For example, set the transmit gain setup value to +8dB (B6, B5, B4) = (1,1,1) for the following level of tones
to output to PCMSO:

* DTMEF tone (low group): -8 dBm0

» DTMF tone (high group)/others: -6 dBm0

The gain of the receive side tone and the gain of the side tone (path from transmit to receive) are set by
CR3.

14 OKI SEMICONDUCTOR
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CR3 (Side Tone and Tone Generator Gain Control)

87 B6 B5 B4 ] B2 B BO
CR3 SIDE TONE SIDE TONE SIDE TONE TONE TONE TONE TONE TONE
GAIN2 GAINT GAING ON/OFF GAIN3 GAIN2 GAINT GAINO
Initial value 0 0 o 0 0 0 0 0
B7, B6, BS

Side tone gain control. These bits set the side tone gain control; refer to the table below for details.

B4
Tone generator enable. Set to 0 to turn OFF the tone generator; set to 1 to turn ON the tone generator.

B3, B2, B1, B0

Tone generator receive gain control. These bits set the receive tone generator gain control to either ON or
OFF; refer to the following table for details.

Side Tone Gain Setting

B7 | 86 | BS Side Tone Path Gain

0 0 0 Side tone OFF

0 1] 1 Gain = -21dB
0 1 0 -18dB
D 1 1 -17dB
1 D 0 -15dB
1 D 1 -13dB
1 1 0 -11dB
1 1 1 -adB

Receive Tone Generator Gain Setting

By | B2 B1 | BO Tonre Ganserator Gain B3 | 82 | B1 | BD Tone Genarator Galn

0 0 0 0 Tone generator gain = -36dB | 1 1] 0 0 Gain = -20d8

DjJojo|1 -34dB | 1 [ I A -18d8

0 0 1 0 -32d8 | 1 1] 1 0 -16d8

0 0 1 1 -30dB | 1 ] 1 1 -14dB

0 1 0 ] -28dB | 1 1 0 0 -12d8

1] 1 0 -26dB | 1 1 0 1 -10dB

0|1 1 0 2408 | 1 1 1 0 -808

0 1 1 1 -22dB | 1 1 1 1 -6dB

OKI| SEMICONDUCTOR 15
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The receive tone generator gain settings are based on the following reference levels:

+ DTMEF tone (low group): -2 dBm0

* DTMEF tone (high group)/others: 0 dBm0
For example, set this gain to -6 dB (B3, B2, B1, B0) = (1,1,1,1) for the following level of tone to output to
either SAO+/SAO- or VFRO.

* DTMF tone (low group): -8 dBmd)

* DTMTF tone (high group)/others: -6 dBm0
16 OKI SEMICONDUCTOR
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CR4 (Tone Generator Operation Mode and Frequency Setting)

B MSM7570/MSM7590 B

BT B6 B5 B4 B3 B2 B BO
DTMF/ TONE SAD/
CR4 OTHERS SEL SEND VFRQ TONE4 TONE3 TONE2 TONE1 TONEQ
Initial value 0 1] 0 ¢ 0 0 0 1}

B7

Selects DTMF signals and other tones. Set to 1 to select DTMF signals; set to O to select other tones.

Tone transmit enable. Set to 0 to transmit a voice signal; set to 1 to transmit a tone.

Tone receive enable output pin. Set to 0 to select VFRO output; set to 1 to select SAO output.

B4, B3, B2, B1, B0
Tone frequency enable. Refer to Figure 12 and the following tables for details.

B7 = 1 (DTMF Tone)

B4 | B3 | B2 | 81| BD Fraguancy B4 | 83 | B2 | B1 | BD Frequency
* 0 1] 1] 0 697 Hz + 1209 Hz * 1 [ 0 0 852 Hz + 1209 Hz
* a 0 0 1 697 Hz + 1336 Hz > 1 ¢ 0 1 852 Hz + 1336 Hz
* )] 0 1 0 697 Hz + 1477 Hz - 1 [ 1 0 852 Hz + 1477 Hz
. 0 0 1 1 697 Hz + 1633 Hz hd 1 o 1 1 852 Hz +1 633 Hz
¢ 1] 1 0 0 770 Hz + 1209 Hz * 1 h| 0 0 941 Hz + 1209 Hz
. a 1 1] 1 770 Hz + 1336 Hz - 1 1 0 1 941 Hz + 1336 Hz
* \] 1 1 0 F70Hz + 1477 Hz * 1 1 1 0 941 Hz + 1477 Hz
* 1] 1 1 1 770 Hz + 1633 Hz - 1 1 1 1 941 Hz + 1833 Hz
*Unretated
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H MSM7570/ MSM7590 W

87 = 0 (Other Tones — MSM 7570-01 / MSM7590-01)

B4 | B3 | 82 | B1 | BO Fregquency B4 | B3 | B2 | Bt | BO Frequency
(] 0 0 a 0 1k/1333 Hz, 16 Hz mod 1 0 1] a 0 2000 Hz, single tone
0 0 0 1} 1 800/667 Hz, 16 Hz mod 1 0 0 0 1 2042 Hz, single tone
i 0 0 1 0 800/1k Hz, 16 Hz mod 1 0 0 1 )] 2514 Hz, single tone
1} 0 0 1 1 500/667 Hz, 16 Hz mod 1 0 0 1 1 500 Hz, single tone
"o 0 1 1] 0 500/400 Hz, 16 Hz mod 1 0 1 ¢ 0 667 Hz, single tone
0 ] 1 0 1 800/1k Hz, 8 Hz mod 1 0 1 0 1 1333 Hz, single tone
_ 0 0 1 1 0 500/400 Hz, 8 Hz mod 1 0 1 1 0 2100 Hz, singte tone

1] 0 1 1 1 400 Hz, 18 Hz mod 1 0 1 1 1 -

1] 1 0 a 0 400 Hz, 20 Hz mod 1 1 0 0 0 -

0 1 0 0 1 400 Hz, sing/e tone 1 1 0 0 1 -

4 1 0 1 V] 425 Hz, single tone 1 1 a 1 0 -

0 1 0 1 1 440 Hz, single tone 1 1 0 1 1 -

1] 1 1 1} 0 450 Hz, single tone 1 1 1 0 [+] -

1] 1 1 0 1 800 Hz, single tone 1 1 1 0 1 -

a 1 1 1 0 1000 Hz, single tone 1 1 1 1 0 -

1] 1 1 1 1 1300 Hz, single tone 1 1 1 1 1 -

B?7 = 0 (Other Tones — MSM 7570-02 / MSM7590-02)

B4 | B3 |82 B1|BO Freguency B4 | B3 | B2 | B1 | BO Froquency

1] 0 0 1] 1] 1k/1333 Hz, 16 Hz mod 1 Q 0 0 0 2500 Hz, single tone
0 0 0 i 1 800/1k Hz, 16 Hz mod 1 0 0 1] 1 2600 Hz, single tone
1] 0 0 1 0 800/1k Hz, 16 Hz mod 1 0 0 1 0 2670 Hz, single tone
1] 0 0 1 1 400 Hz, 16 Hz mod 1 0 0 1 1 2700 Hz, single tone
4] ] 1 1] 0 2700 Hz, 16 Hz mod 1 Q 1 0 0 2800 He, single tane
a 0 1 0 1 400 Hz, single tone 1 [} 1 1] 1 2910 Hz, single tone
1] 0 1 1 0 800 Hz, single tone 1 0 1 1 0 3000 Hz, single tane
a 0 1 1 1000 Hz, single tone 1 1} 1 1 1 3110 Hz, single tone
0 1 0 0 0 1333 Hz, single tone 1 1 0 0 0 3200 Hz, single tone
0 1 0 0 1 1440 Hz, single tone 1 1 0 [1} 1 -

0 1 1] 1 0 1800 Hz, single tone 1 1 0 1 0 -

i} 1 0 1 1 2000 Hz, single tone 1 1 0 1 1 -

0 1 1 0 0 2100 Hz, single tone 1 1 1 0 0 -

(] 1 1 0 1 2180 Hz, single tone 1 1 1 0 1 -

(] 1 1 1 0 2300 Hz, single tone 1 1 1 1 0 -

1] 1 1 1 1 2400 Hz, single tone 1 1 1 1 1 -

18 OKI SEMICONDUCTOR
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M MSM7570/ MSM7590

™ d ™ e
BHZmod.: TI1=TI2=625ms
16HZ mod.: TH =Ti2 = $1.25 ms
20HZ mod.: TH =Ti2=35 ms
Figure 12. Modulated Timing Waveform
CRb (Reserved)
B7 1] B5 B4 B3 B2 B B0
CRS - - - - - - - -
Initial value 0 ] 0 0 0 0 a 0
B7, B6, B5, B4, B3, B2, B1, B0
Not in use
OKI SEMICONDUCTOR 19
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B MSM7570/ MSM7590 B

CR6 (VOX Function Control)

B? 86 BS B4 B3 B2 B1 B0
CRE VOX ON ON OFF VOX RX NOISE RX NOISE RX NOISE
CN/OFF L1 Lo TIME IN LEVEL SEL LvL1 LVLO
Initial valus 0 0 0 0 0 0 0 0

87
VOX function enable. Set to 1 to turn ON the VOX function; set to 0 to turn OFF the VOX function.

86, B5

Transmit sound /silent detect VOX function. Set to 0,0 to select -30 dBm0; set to 0,1 to select -35 dBmJ; set
to 1,0 to select -40 dBm(; set to 1,1 to select 45 dBm0.

84

Hand over time settings. Set to 0 to select 160 ms; set to 1 to select 320 ms; refer to Figure 6, Tvxoff for
details.

B3
Receive VOX function. Set to 0 to select internal background noise; set to 1 to select voice signal.
Note: When using this data for control, VOXI must to set to digital “0”.

82

Receive background noise level setting. Set to 0 to select automatic; set to 1 to select programmable by Bl
and BO.

Note: The automatic mode is set at the voice signal level when B3 (or VOXI) changes from digital “0” to
wyr
B1, B0

Receive noise level select. Set to 0,0 for no noise; set to 0,1 to select -55 dBm0; set to 1,0 to select 45 dBmJ;
set to 1,1 to select -35 dBm0.

20 OKI SEMICONDUCTOR
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CRT7 (Detection Register, Read Only)

B MSM7570/ MSM7590 B

a7 BG BS B4 B3 82 B1 BO
VOX ™ TX
Cr7 out Ll LVLO - - - - B
Inilal valus 0 0 0 U] U [ [ (1]
[1] Used for IC tast
B7
Transmit sound/silent detect VOX function. Set to ( to turn OFF (silent); set to 1 to turn ON (sound) the
VOX function.
B6, BS

Transmit signal level indicator. Set to 0,0 to select -60 dBm0* or below; set to 0,1 to select -50 dBm0 to -60

dBm0*; set to 1,0 to select -40 dBmJ to -50 dBm0*; set to 1,1 to select -40 dBm0* and over.
Note: Output is valid only when VOX function is enabled by CR6/B7.

*0 dBm{ = 3.0 dBm (600 Q)

B4, B3, B2,81, B0

Not in use

Downloaded from Elcodis.com electronic components distributor

OKI SEMICONDUCTOR

21



http://elcodis.com/parts/6159920/msm7570.html

@ MSM7570/ MSM7590 B

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Parametar Symboi Rated Value Unit
Pawer supply voltage Voo 03-7
Analog input voltage Van 0.3 - Vgp+0.3 v
Digital input voltaga Vbin -0.3 ~ Vpyp0.3
Operating temperature Top -30 - +85 .
Sterage temperature Tag -55 - +150 ¢
Recommended Operating Conditions
Rated Valve
Parameler Symbol Condition Min Typ Max Unit
Power supply voltage Vop +4.5 - +55 v
Qperating temparature Ta -25 +25 +70 ‘C
Digital input high voltage Vi XSYNC, RSYNC, PCMRI, PCMSI, BOLK, W39 - Vo v
1R, MCK, PDN/RESET DEN, EXCK, DIN
Diita! input low voltage v TSYNC. RSYNG, PCMRI, PCMSI, BCLK, o _ 06 v
R, MCK, PDN/RESET, DEN, EXCK, DIN
Master clock frequency FMeyy | MCK (CRO/BB = *07) 0.01% 12288 | +001%
M MCK (CROVB6 = 1"} -0.01% 18.200 +0.01% MHz
FMaa | MCK (CRO/B6 = "0A1™) 0.01% 10.368 +0.01%
Bit clock trequency FBgk BCLK 64 - 2048 Wz
Synchronizing pulse frequancy Fsyng XSYNC, RSYNC - 8.0 -
Bit clock duty cycle D¢ MCK, BOLK, EXCK 30 50 70 %
Digital input rige time T XSYNC, RSYNC, PCMRI, PCMSI, BCLK, _ _ 50 ns
IR, MCK, PDN/RESET, DEN, EXCK, DIN
Digital input fall time T XSYNC, ASYNC, PCMRI, PCMSI, BCLK, _ _ 50 ns
IR, MG, PDN/RESET, DEN, EXCK, DIN
Transmit synchronous timing Txs BCLK — XSYNC (refer to Figure 1) 100 _ _ ns
Tex XSYNG — BCLK (refer ic Figure 1)
Receive synchronous timing Tas BCLK — RSYNG {refer to Figure 7} 10 _ _ ns
Tsa RSYNC — BCLK {refer to Figure 1}
Synchronous signal width Tws XSYNC, RSYNG 1BCLK - 100 1]
PCM, ADPCM setup time Tos )
- Refer to Figure 4and Figure 5 100 - - ns
PCM, ADPCM held time Tox
Digital output load Rp_ 1S (pull-up resistance) 500 - - Q
CoL 1S, PCMS0, PCMRO, VOXO0, DOUT - - 100 pF
By-pass capacitor for 5G Csg Between 3G and AG 10+0.1 - - W
Allowable jitter &y XSYNG, RSYNC, BOLK - - 1 ns
22 OKI SEMICONDUCTOR
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DC Characteristics (Vpp = 4.5 ~ 5.5V, Ty = -25 ~ +70°C)

B MSM7570 / MSM7590 Bl

Rated Value
Parametar Symbol Condition Min Typ Max Unit
Fower supply current lop1 No signal during operation {Vgp = 5.0 V) - 14 28 mA
lop2 During power-down (Vpp=5.0v) - 0.1 02
Input high level voltage Vin 22 - Voo v
Input low tevel voltage ViL 00 - 0.6
Input high leakage current I V= Vpp - - 20
Input low teakage current hie V=0V - - 05 WA
Output high voitage Vo lon =04 mA 0.5"Vpp - Voo
lgw=1pA 0.8"Vpp - Voo v
Qutput low voltage VoL 1LSTTL, pull-up = 500 Q 0.0 0.2 04
Output leakage current lg 18 - - 10 pA
Input capacitance Cin - 5 - pF
SG pin output impedance Rose | SG - 25 50 kQ
Transmit Analog Interface
Rated Valus
Parameter Symhol Conditian Min Typ Max Unit
Input resistance Riax | AINT+, AIN1-, AINZ 10 - - MR
Qutput load resistance Ry ax 20 - - [(¢]
Output Ioad capacitance Cuax Gsx1, Gsxa - - 100 oF
Output amplitude Vogx | GSX1, GSX2, Ri= 20 kQ - - 2.226 Vep
Offset vottage Vorgx | Pre op-amps -20 - 20 my
OKI SEMICONDUCTOR 23
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B MSM7570/ MSM7590 @

Receive Analog Interface

Raied Value
Parameter Symbol Gondlition Min Typ Max Unit
Input resistance Ry | PWI 10 - - MQ
Output load resistance Rye | VFRC 20 - - @
Riao AQUT+,AQUT-, SAD+, SAD- 1.2 - -
Output load capacitance Civr VFRC
- - 100 pF
CLag AOUT+, AQUT-, SAC+, SAOD-
Output voltage level Vowr | VFRO, R =20KkQ
Voro AOUT+, AOUT-, SAC+, SAO- - - 2.226 1 Ve
2 =350 2 + 120 nF {refer to Figura 1)
Offset voltage Vo | VFRD -100 - 100
Vorag | AOUT+. AOUT- Gain - 0 d8 20 _ 2 mv
power amplifier only {refer to Figure 1)
Qp-amp open loop gain Power amplifier
Gop 0.3 kHz to 3.4 kHz, Z = 350 2 + 120 nF 40 - - dB
{refer to Figure 1)
[1] -3.0dBm (600 2 =0 dBmMO + 3,14 dBmO = 2.226 Vpp)
AC Characteristics (Vpp = 4.5 ~ 5.5V, Ty = -25 ~ +70°C)
Conditlen Rated Value
Parameter Symbal | Frequency {Hz) | Level (dBmd) Dther Min Typ Max Unit
Transmit frequency response LossT1 0-60 25 - -
Logs T2 300 - 3k 0.15 - 0.20
Logs T3 1020 0 _ Reference value 4
Loss T4 3300 0.15 - 0.80
Logs TS 3400 00 - 0.80
Logs T6 3968.75 13 - -
Receive freguency response Loss R1 0~ 3000 -0.15 - 0.20
Lgss R2 1020 Refergnce value
Lggs R3 3300 0 - 015 - 0.80 a8
Logs R4 3400 1] - G.80
Lgss RS 3968.75 13 - -
Transmit signal-to-distortion ratie soM 3
sDT2 0 35 - -
SDT3 1020 -30 m 8
SDT4 ~40 28 - -
SDT5 -45 23 - -
24 OKI SEMICONDUCTOR
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B MSM7570 / MSM7590 B

AC Characteristics (Vpp = 4.5 ~ 5.5V, T, = -25 ~ +70°C) (Continued)

Condition Rated Value
Parameter Symba) | Frequency (Hz) | Level {dBm0) Other Min Typ Max Unit
Receive signal-to-distortion ratio S0 R1 3
SDR2 0 35 - -
SDR3 1020 -30 iyl a8
5D R4 -40 28 - -
SD RS -4% 23 - -
Transmit gain tracking GTTi 3 -0.2 - 02
GTT2 -10 Reference value
GTT3 1020 -4 - -0.2 - 0.2 dB
G114 -50 -0.5 - 05
GTTS 55 -1.2 - 1.2
Receive gain tracking GTR1 3 -0.2 - 0.2
GT R2 -10 Reference value
GTR3 1020 -40 - -0.2 - 0.2 dB
GT R4 -50 -0.4 - 04
GT RS -55 -12 - 1.2
Idle channel noise NIDLET m a B -68
(-75.7) | gBmOp
- All =88 72| (dBmn)
L e | - - -
NIDLER 797)
Absolute level AVT GSX2
1020 (] 0488 (0548 B)| 0615 | Vays
AVR VFRD
FSAR PSRRT
0-50K 50 mVpp Inband 30 - - a8
SPRR R
Digital output delay time Tanx
PCM/ADPCM interface T
SOR Cy = 1LSTTL + 100 pF
Txo1Tror Pull-up = 500 © 00 - 200 ns
refer ¢ Figure 4 and Fgure
Tyoo/Trpe ( i gure 5)
Txoa/Troa
OKI SEMICONDUCTOR 25
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B MSM7570 / MSM7590 B

AC Characteristics (Vpp = 4.5 ~ 5.5V, T, = -25 ~ +70°C) (Continued)

Condition Rated Value
Parameter Symbol | Froquency (Hz) | Level (48mo) | Other Min { Typ | Max | umn
Serial port digital /O timing ™1 50 - -
characteristic ™2 50 _ —
™3 50 _ _
™4 50 - -
™5 100 - -
™8 (refer to .%;r: g?ul:: Fgure 5) 50 - - ns
™7 50 - —
™S 00 - 50
™S 50 - -
™10 50 - -
™! 00 - 50
EXCK clock frequency Fexcic - - EXCK - - 10 MHz

[1] P-message filter is used
[2] FCM input data code
[3] 0.548 Vpys =0 dBm0 = 3.0 dBm

AC Characteristics — DTMF/Other Tones (Vg = 4.5 ~ 5.5V, T, = -25 ~ +70°C)

Rated Value
Parameter Symbal Candition Min Typ Max Unit
Frequency deviation DTMF tones
Afrone -7 - +7 Hz
Other tones
Tone reference output level 01 21 vy . 5 | DTMF {low group}, athers -13 -18 -14
Transmit side tones (3
Vry DTMF (high group), others =16 «14 =12 dBm0
m
VRL DTMF {low group}) -4 -2 0
Receive side tanes
VRH DTMF {high group), others -2 0 +2
DTMF tone level relative value Rotmre | ViwVrL ViVl +1 +2 +3 d8

[1]1 Programmable gain setup value is not included
[2] 0 dBmO = -3.0 4Bm {600 2}
[3] Transmit tones actually appaar In PCM/ADPCM digital format on the chip
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W MSM?7570 / MSM7590 B

AC Characteristics — Gain Settings (Vpp = 4.5 ~ 5.5V, T, =-25 ~ +70°C)

Rated Value
Parameter Symbol Condition Min Typ Max Unit
Transmit/receive gain setting R
accuracy AG For all gain setup values -1 1] +1 dB
AC Characteristics — VOX Functions (Vpp = 4.5 ~ 5.5V, T, = -26 ~ +70°C)
Ralad Value
Paramater Symbael Condition Min Tyn Max Unit
Transmit VOX detect time Tyxon | Sitent — sound - 5 -
(soundsilent detect time) VOXO pin (refer o Figure ms
Tyxorr | Sound — silent pin { ure & 3.’51?; LZ%’ ;;%‘
Transmit VOX detect level
(sound dtect level) Ayty For detect leval setup, value by CRE/BE, CRE/BS 2.5 0 +2.5 ds
OKI| SEMICONDUCTOR 27
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