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MSM7503

Multi-Function PCM CODEC

GENERAL DESCRIPTION

The MSM7503 is a high performance, low power CODEC LSI device integrating a 2-wire time
division transmission (ping-pong transmission) interface function and has a basic function of
man-machine interface to that of the MSM7502.

The MSM7503 operates from single 5 V power supply and is ideal for digital telephone terminals
such as pushbutton telephone sets and digital PBXs.

The MSM7503 ping-pong transmission interface supports a bidirectional communication of up
to 800 m long on the 2-wire twisted pair line, and can send and receive voice data at 64 kbps and

control data at 16 kbps.

The man-machine interface consists of analog speech path, key-scanner, tone generators,
CODEC meeting the /A companding law, and processor interface, which are controlled via 8-

bit data buses.

FEATURES

¢ Single +5 V Power Supply

¢ Low Power Dissipation
Power ON Mode
Power Down Mode

¢ Pin-Pong Transmission

e Transmission data configuration

: 50 mW Typ. 100 mW Max.
: 15 mW Typ. 30 mW Max.
: Burst of 8 kHz, Transmission of 256 kbps,

AMI coding, 2-wire time division transmission

: Transmit Start bit (1 bit), K-bit (1 bit),

Control bit (2 bits), Voice bit (8 bits),
DC balance bit (1 bit), totalling 13 bits
Receive  Sync bit (4 bits), K-bit (1 bit),
Control bit (2 bits), Voice bit (8 bits),
DC balance bit (1 bit), totalling 16 bits

e Control Data Interface supports synchronous and asynchronous communications
¢ Built-in Power-on Reset by the power supply voltage monitoring

e Qutput of the ping-pong transmission monitoring signal

¢ CODEC complied by the ITU-T companding law

e Calling Tone Interval

e Calling Tone Combination

e Calling Tone Volume

® Ringing Tone Interval

¢ Ringing Tone Frequency
® Ringing Tone Level

® Built-in PB Tone Generator

¢ Built-in Speech path Control Switches

e General Latch Output for External Control :
: 500 ms

¢ Watch-dog Timer
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: Controlled by processor

: Controlled by processor, 6 modes
: Controlled by processor, 4 modes
: Controlled by processor

: Controlled by processor, 6 modes
: Controlled by processor, 4 levels

2 bits
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e Scanning I/O

Output : 8 bits
Input : 8 bits
¢ Direct Connection to Handset : 1.2 kQ driving available

e Built-in Pre-amplifier for Loud-speaker
* Hand-free Interface
e u-law/A-law Switchable CODEC
e LCD Deflection Angle Voltage : Controlled by processor, 8 levels
® Package:
80-pin plastic QFP (QFP80-P-1420-0.80-BK) (Product name : MSM7503GS-BK)
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PIN CONFIGURATION (TOP VIEW)
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PIN AND FUNCTIONAL DESCRIPTIONS

LA, LB

General latch outputs for external control.

Statuses of these outputs are controlled via the processor interface. Refer to the description of the
control data for details. These outputs provide the capability to drive one TTL.

DG

Digital Ground.

DG is separated from the analog ground AG inside the device. But, DG should be connected as
close to the AG pin on PCB as possible.

AG

Analog Ground.

SAO0

Sounder (calling tone) driving outputs.

Through processor control, the calling tone volume is selectable from 4 levels and one of six tone
combinations is selectable. Initially, the calling tone volume is set at a maximum and the tone
combination is set at a 16 Hz Wamble tone by a combination of 1 kHz and 1.3 kHz.

The SA0 outputs pulse waveforms using DG as a reference potential.

5/41
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RMI, RMO0, RMO1

Receive main amplifier input and outputs.

RMLI is the inverted input and RMOO and RMO1 are the outputs of the receive main amplifier.
The output signal on RMO1 is inverted against RMOO by a gain 1 (0 dB), so the earphone of a
handset is directly connected between RMOO and RMO1. During the system power down, the
RMOO0 and RMOT1 outputs are in a high impedance state. The receive main amplifier gain is
determined by a resistor connected between RPO and RMI, and a resistor connected between
RMI and RMOO. The receive main amplifier gain varies between 0 and +20 dB in effect. A piezo-
receiver with an impedance greater than 1.2 kQ is available.

If the adjusting of receive path frequency characteristics is required, insert the following circuit
for adjustment. During the whole system Power ON, the speech path from RMI to RMOO and
RMOL1 is disconnected and the output of RMOO0 and RMO1 is at the SG level (VA /2). The speech
path is provided by processor control.

A circuit example for adjustment of frequency characteristics

RPO RMI RMOO
.
h@vw—{ ol R2
}—I—«ﬁww—»
[l

Main amplifier gain without capacitors

SPI

Addition input of speaker amplifier.

The typical gain between SPI and SPO is 0 dB. But, the 2-stage gain amplifier allows to set up a
gain between 0 dB and -18 dB in a 6 dB step, or a gain between 0 dB and —28 dB in a 4 dB step
through processor control. The input resistance of SPI is typically 20 kQ to 150 kQ (it varies by
gain setting).
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SPO

Output of pre-amplifier for speaker.

Since the driving capability is 2.4 Vpp for the load of 20 k€2, SPO can not directly drive a speaker.
During the whole system power down mode, SPO1is atan analog ground level. During the whole
system power on mode, SPO is in a non-signal state (SG level), and a receive voice signal, R-tone,
F-tone, hold acknowledge tone, PB signal acknowledge tone, and sounder tone are output from
the speaker by processor control.

When the speaker is used as a sounder, the sounder tone is output via the SPO pin by connecting
the SPI input with the sounder output (SA0 or SA1). In addition, when the AD-converted
sounder tone is sent from the main device, the sounder tone is output via the SPO pin since the
CAO pin for CODEC output is internally connected.

R1l, R2l, RPO

R1I and R2I are for the inputs and RPO is for the output of the receive pre-amplifier.
Normally, R1I is connected via an AC-coupling capacitor to the CODEC analog output (CAO),
and R2I is used as the mixing signal input pin.

The typical gain between R1I and PRO is -6 dB. Through processor control, gains are variable
from —14 dB to 0 dB in 2 dB steps. In addition, the receive pad can control the gain of -9, -6, -3,
or 0 dB. The gain between R2I and RPO is fixed to 0 dB.

During the whole system power-on mode, the RPO output is in non-signal state, and speech
signal, R-tone, F-tone, PB acknowledge tone, side tone signal are output by processor control.
During the whole system power-down mode, the RPO output is the analog ground level.

The input resistance of R11 is typically between 20 kQ and 100 kQ (it varies by gain setting). The
input resistance of R2I is typically 20 k€.

MLDYI

Hold tone signal input.

For example, the output of external melody IC is connected to this pin. Through processor
control, the signal applied to MLDYI is output from the TO output pin as a hold tone on the
transmit path, and from the SPO output pin as a hold acknowledge tone on the receive path. The
typical gain between MLDYI and TO is -2 dB. Through processor control, a gain between -2 dB
and —11 dB is also settable at 3 dB steps. The typical gain between MLDYI and SPO is -3 dB.
Through processor control, a gain between -3 dB to -31 dB is also settable at 4 dB steps. MLDYI
is a high impedance input, so insert an about 100 k€ bias resistor between MLDYT and SGT.
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TPBI, TO

TPBI is the input and TO is the output of the transmit pre-amplifier (B).

When the handsetis used, TPBlis connected to the transmit pre-amplifier (A) output pin (TPAO).
If adjustment of frequency characteristics on the transmit path is required, insert a circuit for
adjustment of characteristic between TPAO and TPBI. Through processor control, the signal
applied to this pin is output via the TO pin on the transmit path and its side tone via the RPO pin.
During the whole system power down mode, TO is at an analog ground level. The typical gain
between TPBl and TOis +17.7 dB. Through processor control, a gain between +17.7 dB and +8.7
dB is also settable at 3 dB steps.

The typical gain between TPBI and RPO is +3.0 dB. Through processor control, a gain between
-9 dB and +9 dB is variable in 3 dB steps. Changing the gain between TPBI and TO may change

the gain between TPBI and RPO. TPBI is a high impedance input, so insert an about 100 k2
resistor between TPBI and SGT.

A circuit example for adjustment of frequency characteristics

TPAO TPBI SGT

MPAI, MPAO

Handfree microphone pre-amplifier (A) input and output.

MPALIis theinputand MPAO s the output. The speech path between MPAland MPAQO is always
active regardless of processor control. During the whole system power saving mode, MPAO is
at an analog ground level. The gain between MPAI and MPAO is typically +20 dB. Through
processor control, gains between +14 dB and +11 dB are also settable. MPAl is a high impedance
input, so insert an about 100 kQ between MPAI and SGT.

MPBI, MPBO

The handfree microphone (B) input and output.

MPBI is the inverted input and MPBO is the output. With an external resistor, the amplifier gain
is adjusted in the range between —25 dB and +25 dB. A signal on the MPBO is output via the TO
pin through processor control. During the whole system power down mode, MPBO is at an
analog ground level. The gain between MPBO and TO is fixed to 0 dB.
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TPAI, TPAO

The transmit pre-amplifier (A) input and output.

TPALI is the input and TPAO is the output. TPAI should be connected to the microphone of
handset via an AC-coupling capacitor if the DC offset appears at a transmit signal (offset from
SGT). The transmit path from TPAI to TPAO is always active regardless of processor control.
During the whole system power down mode, TPAO is at an analog ground level. The gain
between TPAI and TPAO is fixed to 20 dB.

SGT

Transmit path signal ground.

SGT outputs half the supply voltage. During the whole power down mode, SGT output is in a
high impedance state.

SGC

Bypass capacitor connecting pin for a signal ground level.

Insert a 0.1 pF high performance capacitor between SGC and AG.

VA, VD

+5 V power supply.

VA is for an analog circuit and VD is for a digital circuit. Both VA and VD should be connected
to the +5 V analog path of the system.

CAl, CAO

CODEC analog input and output.

CAl s the analog input of CODEC to be connected to the TO pin. If the DC offset voltage on the
TO signal is great, CAI should be connected via AC-coupling capacitor. At this time, insert an
about 100 k€ bias resistor between CAI and SGT.

CAO is the analog output of CODEC. CAO should be connected to R1I via AC-coupling
capacitor.

A bias resistor is not required to R1L. During the whole system or CODEC power down mode,
CAO is at the SG voltage level.
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POO, PO1, PO2, PO3, PO4, PO5, PO6, PO7

Scanning outputs.
These output pins need external pull-up resistors because of their open- drain circuits. But, when
these are used in combination with PI0 to PI7, pull-up resistors are not required. Through
processor control, these outputs can be set open or to digital "0". Initially, these outputs are set
at an opened state.

PIO, PI1, P12, PI3, P14, PIS5, PI6, P17

Scanning inputs. In the READ mode, data on PI0 to PI7 can be read out of the processor via data
bus (DB0 to DB7).
Since these inputs are pulled up inside the IC, external resistors are not required.

DBO, DB1, DB2, DB3, DB4, DB5, DB6, DB7

Data bus I/O pins.
These pins are configured as an output during the READ mode only and as an input during other
modes.

T1N, T2N

Line transmit signal output.

Signals which consist of a total of 13 bits configured by the start bit (fixed at "1"), the K bit (fixed
at "1"), the D bits (control data of two bits), the transmit B bits (eight for voice and data) and the
DC bit (1 bit for the DC balance) at the bit rate of 256 kHz are output in burst mode from the TIN
pin and the T2N pin in turn at intervals of 125 psec. These output signals become the AMI code
with a duty of 50% in the line coding configuration by connecting to the line via a transformer
etc. In the output timing of the TIN and T2N pins, the top bit of the signal is output after receiving
a 16-bit signal.

R1N, R2N

Line receive signal input.

Line signals (50% duty AMI code) which consist of a total of 16 bits configured by the frame
synchronous bits (four bits with "1"), the K bit (one bit for polling), the D bits (control data of two
bits), the receive B bits (eight bits for voice and data), and the DC bit (bit for DC balance) have
been transmitted in burst mode at the bit rate of 256 kHz at interval of 125 usec. These signals
should be input in the RIN pin and the R2N pin after separating then into the polarity of "+" and

"non

10/41
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SYNC

Synchronous signal (8 kHz) output.

This synchronous signal is generated by dividing the oscillator output of 8.192 MHz, applying
the frame synchronous bit included in the line signal as a reference phase. This signal also sent
to the tone generator and the CODEC inside the device. All timing signals of the CODEC are
synchronized by this signal.

CLK1

64 kHz CLK signal output synchronized to the SYNC signal output.

This signal is connected to the CODEC inside the device and is used as a bit clock for receiving
and sending the PCM I/0 data from and to the ping-pong transmission interface. When an
external signal is input to the BHW pin, or when the FHW pin outputs signals for the external
circuit, the timing should be set by the CLK1 signal. This signal is always outputin the power ON
mode.

CLK2
16 kHz CLK signal output synchronized to the SYNC signal output.

This signal can be used for the input or output of the control signal (BD input or FD output) of
16 kbps. This signal is always output in the power ON mode.

CLK3
CLK signal output of 256 kHz synchronized to the SYNC signal.

This signal can be used when the control signal of 16 kHz is input or output from or to the external
device by the start-stop synchronization. This signal is always output in the power ON mode.

CLC

Control signal input for phase-inverting the 256 kHz CLK signal which is output form the CLK3
pin.

If the reference phase is set by setting CLC to "0", the CLK signal of 256 kHz is phase-inverted
against the reference phase by setting CLC to "1".
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FHW

The output of the extracted B-bit (8-bit sequence) from receive signals which are input to R1IN and
R2N.

This signal is output synchronizing to the rising edge of a CLK1 (64 kHz) output signal beginning
with the rising edge of a SYNC output signal.

Since this pin is connected to the D/ A converter of the CODEC inside device, the B bits of receive
signals are decoded to analog signals.

BHW

Input to the B bit slot of line signals transmitted from the TIN and T2N pins.

The input signal to this pin must be synchronized to the CLK1 output signal (64 kHz) beginning
with the rising edge of the SYNC output signal. The input signal is shifted at the falling edge of
CLK1.

In the case of inserting the voice data into the transmit B bit, the PCM output of the CODEC is
connected to this input pin, and inserting the voice data into the B bit slot is enabled by setting
SW12 to ON through processor control. In this case the BHW pin is used as an output pin, so
external signals can not be input to this pin. This is an input and output pin of an open drain type
with a pulled-up resistance of 5 kQ.

FD

The signal output of the extracted Control bit (2-bit sequence at 16 kbps) from line signals which
are input to the RIN and R2N pins.

This signal is output synchronizing to the rising edge of a CLK2 output signal beginning with the
rising edge of the SYNC output signal.

FD is an output pin of an open drain type with a pulled-up resistance of about 10 k<.

FK
The signal output of the extracted K bit (8 kbps) from the line receive signals which are input to
the RIN and R2N pins.

This signal is output synchronizing to the rising edge of a SYNC output signal. FK is an output
pin of an open drain type with a pulled-up resistance of about 10 k€.

12/41
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BD

Input to the D bit (2-bit sequence at 16 kbps) of line signals transmitted from the TIN and T2N
pins. When the BDS control pin is in "0", this pin enters the synchronous mode and data must be
input to this pin synchronizing with CLK2 (16 kHz).

When the BDS control pinis set to "1", this pin enters the asynchronous data input mode and the
asynchronousdata of 11 bits including the start bitand stop bit can beinputat datarate of 16 kbps.

BDS

Control signal input for selection of the synchronous mode or asynchronous mode for control
data (D-bit) input.

Whenbeing at "0"level, this pin enters the synchronous data input mode, when being at "1" level,
this pin enters the asynchronous data input mode.

PS

Monitoring signal output for the state of the ping-pong transmission. When frames are
synchronized (innormal operation) after receiving more than three consecutive frame synchronous
signals which are included in the line receive signal sequence, this pin outputs "1".

Otherwise, this pin outputs "0". PS is an output of an open drain type with pulled-up resistance
of about 10 k€.

X1, X2
CLK oscillator circuit input and output. X1 is input and X2 is output. A crystal oscillator of 8.192
MHz should be connected between X1 and X2. If the frequency deviation in CLK oscillation is

great with respect to the receive data rate, the noise of the CODEC increases. The oscillation
frequency deviation in CLK should be kept in +20 ppm or less.
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XOouT

8.192 MHz CLK signal output.
If capacitance load is given to the output, the current consumption willincrease. About 0.03 mA /

pF.
ADO, AD1

Address data inputs for the internal control registers.
Addressing of the internal control registers is executed by ADO and AD1 and sub address data,

DB7 and DB6.
AD1| ADO | DB7 | DB6 Function
0 0 | ON/OFF controls of sounder, R-Tone, F-Tone
0 1 Level/Frequency controls of sounder, R-Tone
0 0 1 0 PB tone control
] ] Controls of .internal speech path switch and general latch
Watchdog timer reset
0 0 | Controls of receive gain and side tone gain
0 1 Controls of transmit hold tone, PB tone, handfree input, handset inputs gain
WRITE| 0 1 - X — .
1 0 Controls of speaker pre-amplifier gain and additional speaker gain
1 1 Controls of receive PAD and incoming tone input gain
1 0 — | — | Scanning output control
1 1 0 0 Scanning interrupt reset
1 1 0 1 LCD deflection angle control voltage setting
1 1 1 0 Power ON/QFF control
1 1 1 1 CODEC control (Controls of companding law and digital loop)
READ 1 0 — — | Scanning data read-out
WRN

Write signal for internal control registers.

Data on the data bus is written into the registers at the rising edge of WRN under the condition
of digital "0" of CEN (Chip Enable). While CEN is in digital "1" state, WRN becomes invalid. The
Write cycle is a minimum of 2 s regardless of the presence or absence of clock signals.
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RDN

Read signal input to read PIO to P17 out of the processor.
When CEN and RDN are in digital "0" state, the digital values on P10 to PI7 are output onto the
data buses DBO to DB7. While CEN is in digital "1" state, the RDN signal becomes invalid.

CEN

Chip Enable signal input.
When CEN is in digital "0" state, WRN and RDN are valid.

VLCD

By processor control, VLCD outputs a DC voltage between 0 and 1.4 V is about 0.2 V step.
This is used to control the deflection angle of the LCD display. VLCD has the internal resistance
value of about 1 k€, so the external load of over 100 kQ should be used. During initialized state,
VLCD outputs the voltage of 0 V.

LRSTN

Reset signal output for external circuit.

This reset signal output pin goes to "0" level when the power supply is approximately more than
4.0V or when the TEST pin is at digital "0" level and the watchdog timer (WDT) outputs a signal.
The WDT output does not affect the LSRTN output when TEST pin is at digital "1" level.

The LRSTN signal is also used as a reset signal for internal registers.

When LRSTN is at "0" level, all internal control registers are initialized.

The internal WDT outputs a 500 ms cycle signal when the LRSTN is at digital "1" and the
processor does not send a timer reset signal.

Refer to the figure 1 for the output timing of this output.

TEST

Control signal input for deciding valid/invalid of reset control from the internal WDT output.
When this input pin is at digital "0" level, the LRSTN output goes to "0" level. When this input
pinis at "1" level, the internal WDT does not affect the LSRTN output.

CTEST

Test pin for shipment testing.
This pin should be set to "0" level.
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ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Condition Rating Unit
Power Supply Voltage Vbp AG,DG=0V Oto7 v
Analog Input Voltage Vain AG,DG=0V —0.3to Vpp+0.3 v
Digital Input Voltage Vpin AG,DG=0V -0.3t0 Vpp+ 0.3 V
Storage Temperature TsTg — -55 10 150 °C
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Condition Min. Typ. Max. | Unit
Power Supply Voltage Vp VA, VD (Voltage must be fixed) 4.75 5.0 5.25 v
Operating Temperature Range Ta — -10 25 70 °C
Input High Voltage VIH All Digital Input Pins 2.2 — Vb )
Input Low Voltage Vi All Digital Input Pins 0 — 0.8 v
Digital Input Rise Time tir All Digital Input Pins — — 50 ns
Digital Input Fall Time tif All Digital Input Pins — — 50 ns
RoL P00 to PO7 10 — — kQ
Digital Output Load Co _ P00 o P07 — — 100 oF
Other digital output pins except P00 to PO7 — — 10
S Oscillating Frequency — 8.192 — MHz
% Allowable Frequency Deviation 25°C +3°C -50 — 50 ppm
§ Temperature Characteristics -50 — 50 ppm
‘z Equivalent Series Resistance — — 80 Q
S | Proguction Load Capacitance — 16 — pF
Recommend Operating Conditions (Analog Interface)
Parameter Symbol Condition Min. Typ. Max. | Unit
TPAO, MPAO, MPBO, TO, 20 . .
. RPO, SPO, CAO
Analog Load Resistance RaL . kQ
RMOQ0, RMO1 with respected to 06 . .
SG Level
TPAOQ, MPAQ, MPBO, TO,
Analog Load Capacitance ca. | RPO, SPO, CAO - - 30 PF
RMQ0, RMO1 — — 70 nF
TPAI, TPBI, MPAI -10 — 10
Allowable Analog v MLDY With respect -50 — 50 iy
Input Offset Voltage ot TR1I. R2I, SPI to SG 95 _ o5
CAl -100 — 100
16/41
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Recommended Operating Conditions (Processor Digital Interface)

Parameter Symbol Condition Min. Typ. Max. | Unit

Write Pulse Period Pw WRN 2000 — — ns
Write Pulse Width Tw WRN 100 — — ns
Read Pulse Width Tr RDN 200 — — ns
Address Data taw ADO, AD1—-WRN 80 — — ns
Setup Time tAR1 ADO, AD1—RDN 80 — — ns
Address Data taw? WRN—ADO, AD1 50 — — ns
Hold Time taro RDN—ADO, AD1 | See Fig.2 50 — — ns
i tow CEN—WRN 80 — — ns

CEN Setup Time toR1 CEN—RDN 80 — — | ns
, towe WRN—CEN 50 — — ns

CEN Hold Time tor RDN—CEN 50 — — | ns
Data Setup Time tow1 DBO to 7—WRN 110 — — ns
Data Hold Time tow2 WRN—DBOto 7 20 — — ns

Recommended Operating Conditions (Ping-Pong transmission Interface)

Parameter Symbol Condition Min. Typ. Max. | Unit
B Signal Set-up Time Tsguw BHW Input See Fig. 3 50 — — ns
B Signal Hold Time THBHW BHW Input See Fig. 3 50 — — ns
D Signal Set-up Time TsBD BD Input See Fig. 4 50 — — ns
D Signal Hold Time TheD BD Input See Fig. 4 50 — — ns
Receive Data Cycle Time Tes R1N, R2N See Fig. 5 — 3.906 — us
Receive Data Width Tws  |Width of "L"at R1Nand R2N| See Fig. 5 1.35 1.953 2.5 us
Receive Flame Cycle Time Tew — See Fig. 5 — 125 — us
17/41
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OKI Semiconductor MSM7503

ELECTRICAL CHARACTERISTICS

DC and Digital Interface Characteristics
(Vpp =5V 5%, Ta =-10°C to 70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
Ipp1 Operating Mode (No Signal, Sounder OFF) — 10 20 mA
Power Supply Current Ipp2 Whole system Power Down — 3 6 mA
IpD3 CODEC Power Down — 7 14 mA
Power Supply Voltage Detection Vin Power Supply Voltage at LRSTN = 1, Seg Fig. 1 3.9 — — v
Power Supply Voltage Non-Detection Vy Power Supply Voltage at LRSTN = 0, See Fig. 1 — — 3.8 vV
Input High Voltage VIH — 2.2 — Vpp Vv
Input Low Voltage Vi — 0.0 — 0.8 v
High Input Leakage | Digital Pins except for P10 to PI7 — — 2.0 UA
Current i PI0 to PI7 (Internal Pull-up Pins) | — — 20 | pA
Low Input Leakage | Digital Pins except for P10 to PI7 — — 0.5 HA
Current I PI0 to PI7 (Internal Pull-up Pins) | 10 — 25 | uA
o . Output Pins 1 *1 lpy = 0.1 mA 2.4 — Vbp
\[/’gglt';"geom"“t High Vou | OutputPins 2 2 loy = 1.6 mA 24 — Voo |V
All Qutput Pins lgy = 1 A 3.8 — Vpp
Sﬁt';ag' Dutput Low VoL loL = 1.6 mA 00 | — 04 | Vv
8Lgr|rt:rl] tOutput Leakage o (\?vliﬁet(l)\/l?)z; _ _ 10 | uA
Analog Output Offset v TPAO, MPAO —200 — 200 v
Voltage o TMPBO, TO, CAO, RPO, RM0O, RMO1, SPO| 100 — 100 | "
Input Capacitance Cin — — 5 — pF
TPAI, TPBI, MLDYI, RMI, MPAI,
MPBI — 10 — MQ
Analog Input Resistance Rin R1L. R21, SPI 10 — — o
CAl (fin : < 4 kHz) — 1 — MQ
SG Voltage — — _VOA 625 VA2 JYOA 625 vV
) IsGF FORCE Current 1.0 1.5 —
SG Drive Current Isas SINK Current 03 | 05 — | mA
Equivalent Pull-up Resistance| RpyLL PIOto PI7,V,=0V 200 370 500 kQ

Notes: *1 BHW, FK, FD, PS
*2 SYNC, CLK1, CLK2, CLK3, TIN, T2N, XOUT, LA, LB, LRSTN, DB0 TO DB7
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OKI Semiconductor MSM7503

Digital Interface Characteristics
(Vpp =5V 5%, Ta =-10°C to 70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
Digital Output (Latch) Delay Time | tpd LA WR—LA, LB See Fig. 2 0.2 — 15 us
Key Scannin WR—PO0 to PO7
0u¥put DelaygTime 90 sen | bu1-up resistance 10 ka2 Fis.e 5| 02 - 15 | ws
Digital Output (Data) Delay Time | tpgdata | RD—DBO~DB7 See Fig. 2 10 20 100 ns
Delay Time of Power tarsTi LRSTN 0—1 See Fig. 1 — 128 — ms
Supply Voltage Detect t4rsT? LRSTN 10 — 0.01 — us
, Twor — 500 — ms
([j)SLa%/OT\;\r/nDeTof LRSTN taRsT3 See Fig. 1 — 0.85 — "
twRrsT — 17 _
tascki SYNC—CLK1 See Fig. 3 366 — 488
CLK Output Delay Time tsscke SYNC—CLK2 See Fig. 4 366 — 488 ns
tascks SYNC—CLK3 366 — 488
B Signal Delay Time tarHW CLK1—FHW See Fig. 3 — 10 — ns
; . L—H — 340 —
D Signal Output Delay Time tarD CLK2—FD See Fig. 4 ns
H—L — 10 —
K Signal Output Delay Time | tark Seefig.4 |~ — | 0 — s
H—L — 500 —
SYNC Output Frequency fsyne — 8 — kHz
SYNC Output Width Twsyne — 16.6 — us
CLK1 Output Frequency foLkd — 64 — kHz
CLK2 Output Frequency foLk2 — 16 — kHz
CLK3 Output Frequency foLks — 256 — kHz
CLK Output Duty Ratio — CLK1, CLK2, CLK3 — 50 — %
Line Output Signal Width twr TIN, T2N "L" Width See Fig. 5 — 1.953 — us
Clock Output Jitter Width SYNG, CLK1, GLK2 — 250 — ns
CLK3 When use Xtal
19/41
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OKI Semiconductor MSM7503

AC Characteristics 1 (CODEC)
(Vpp = 5 V £5%, Ta = -10°C to 70°C)

Parameter Symbol | Freq. | Level Condition Min. Typ. Max. | Unit
(Hz) [(dBmO)
Loss T1 60 20 27 —
Loss T2 | 300 —0.20 0.07 0.20
Transmit Frequency Loss T3 | 1020 Reference
Response LossT4 | 2020 | O —015 | -0.03 | o020 | 9B
Loss T5 | 3000 -0.15 0.06 0.20
Loss T6 | 3400 0.0 0.38 0.80
Loss R1 | 300 -0.15 —-0.03 0.20
Receive Frequency Loss R2 | 1020 Reference
Response LossR3 | 2020 | 0O 015 | 002 | 020 | dB
Loss R4 | 3000 -0.15 0.15 0.20
Loss R5 | 3400 0.0 0.56 0.80
SDT1 3 35 43.0 —
Transmit Signal to SD T2 0 35 41.0 —
Distortion Ratio SDT3 | 1020 | -30 *q 35 38.0 — dB
SD T4 -40 29 31.0 —
SDT5 —45 24 26.5 —
SD R1 3 37 43.0 —
Receive Signal to SDR2 0 37 41.0 —
Distortion Ratio SDR3 | 1020 | -30 *1 37 40.0 — dB
SD R4 —40 30 34.0 —
SD R5 45 25 31.0 —
GT T1 3 -0.3 0.01 0.3
o GTT2 -10 Reference
Transmit Gain GTT3 | 1020 | —40 -03 | -0.05 03 | dB
Tracking GT T4 50 05 | 0.05 0.4
GTT5 -55 -1.2 0.30 1.2
GT R1 3 -0.3 0.0 0.3
' _ GTR2 -10 Reference
Receive Gain GTR3 | 1020 | —40 03 | -010 | 03 | dB
Tracking GT R4 50 05 | -030 | 05
GTR5 -55 -1.2 -0.40 1.2
NidleT | — | — A'N*; 56 . — ‘_75’1'5 :ég
ldle Channel Noise > dBmOp
Nidle R — — *9 — -78.0 75
) AVT 1020 0 CAl - BHW 0.5671 | 0.6007 | 0.6363 v
Absolute Amplitude AVR FHW —CAQ | 05671 | 06007 | 0.6363 |
Absolute Delay Time Td 1020 0 BCES(I:Ki%i\l?(Hz — 0.58 0.60 ms

Notes: *1 The Psophometric weighted filter is used
*2 PCMIN input: idle CODE
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OKI Semiconductor MSM7503

AC Characteristics 1 (CODEC) (Continued)
(Vpp = 5 V £5%, Ta = -10°C to 70°C)

Parameter Symbol | Freq. | Level Condition Min. Typ. Max. | Unit
(Hz) |(dBmO)
tga T1 500 — 0.19 0.75
tga T2 600 — 0.12 0.35
Transmit Group Delay teg T3 | 1000 0 *3 — 0.02 0125 | ms
tea T4 | 2600 — 0.05 0.125
tga T5 | 2800 — 0.08 0.75
tqq R1 500 — 0.0 0.75
tqd R2 600 — 0.0 0.35
Receive Group Delay tqg R3 | 1000 0 *3 — 0.0 0125 | ms
tqa R4 | 2600 — 0.09 0.125
tqa R5 | 2800 — 0.12 0.75
CRT CAl — CAO 70 78 —
i 1020 0 dB
Crosstalk Attenuation CRR FHW  BHW CAO ftopen| 75 86 —
Discrimination 4.6 kHz to
Out-of-band Signal 300 to
Spurious S 3400 0 |4.6 kHzto 100 kHz — -37.5 -35 [dBmO
. ) . fa=470
Intermodulation Distortion IMD fh =320 -4 2fa—fb — —52 -35 |dBmO
Power Supply Noise PSRT |0to50| 50 .
Rejection Ratio PSR R kHz mVpp 4 25 30 - dB

Notes: *3 The minimum value of group delay only is defined as the reference value
*4 Measurement at the idle channel noise
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OKI Semiconductor

MSM7503

AC Characteristics 2 (Transmit Path)

(Vpp =5V +5%, Ta=-10°C to 70°C)

Parameter Symbol | Freq. | Level Condition Min. Typ. Max. | Unit
(Hz) | (dBV)
Pre-Amp Gain GTPA TPAI-TPAO 18.0 20.0 22.0 dB
. . TPBI-TO
Transmit Path Gain GTPB1 1020 | 4.0 | Set attypical gain 15.7 17.7 19.7 dB
. ) RG1TPB Setting, | -3dB -5.0 -3.0 -1.0
gztr}f];”'(tv%aﬁg)(;a'” RG2TPB tan | 68 | -80 | 6.0 | 40 | dB
RG3TPB typical gain| -9dB -11.0 -9.0 7.0
Microphone Pre-Amp MPAI-MPAQ
Gain GMPA Set at typical gain 18.0 200 22.0 dB
Microphone Pre-Amp RGIMPA | 1020 | —24.0 | Setting, | —dB -8.0 -6.0 -4
Gain Setting than dB
(VOL9) RG2MPA typical gain -9dB -11.0 -9.0 -7.0
Additional Transmit
Signal Gain GTMX | 1020 | —4.0 MPBO-TO -2.0 0.0 2.0 dB
Cross Talk Attennation
at Microphone Signal Path TMX OFF | 1020 | -24 MPAI-TO 50 60 — dB
In-Channel PB Signal TO per wave
Output Level VPBTT | — | setat typical gain -194 1 174 | 154 | dBY
In-Channel PB Signal GPBT1 Setting, | -3dB -5.0 -3.0 -1.0
Output Level Setting GPBT2 — — than -6 dB -8.0 -6.0 -4.0 dB
(VOL4) GPBT3 typical gain| -9dB -11.0 -9.0 -7.0
In-Channel PB Signal
Frequency Deviation DiPBT | — - 1.0 - 10 %
In-Channel PB Signal . .
Distortion THDPBT | — — | In-band Distortion — -35 =30 dB
) MLDYI-TO
Hold Tone Path Gain GPAT Set at typical gain 4.0 -2.0 0.0 dB
Hold Tone Path Gain RG1PAT | 1020 | -4.0 | Setting, | -3dB -5.0 -3.0 -1.0
Setting RG2PAT than -6dB -8.0 -6.0 -4.0 dB
(VOL3) RG3PAT typical gain| -9dB -11.0 -9.0 -7.0
TPAI:Terminated in 510 Q
Measured at TO
Idle Channel Noise NiTPA | — — | TPAQ-TPBI Directly — -70 — dBv
connected Set at
typical gain *5
Maxi Output Volt TPAO, TO,
Suima | PTOREE L voT 1020 | — | MPAO,MPBO | 24 — — | Vpp
wing RL =20 kO
Note:  *5 Noise band width: 0.3 to 3.4 kHz, non weighted
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OKI Semiconductor MSM7503

AC Characteristics 3 (Receive Path)
(Vpp =5V +5%, Ta=-1010 70°C)

Parameter Symbol | Freq. | Level Condition Min. Typ. Max. | Unit
(Hz) | (dBV)
D . Typical gain is set ~ ~ N
Receive Signal Path Gain GRPA between R1l and RPO 8.0 6.0 4.0 dB
RGRPA1 -8 dB -10.0 -8.0 -6.0
RGRPA?2 -6 dB -8.0 -6.0 -4.0
Receive Signal RGRPA3 Setting, | -4dB 6.0 4.0 -2.0
Path Gain Setting RGRPA4 1020 40 than -2d8 -4.0 -2.0 0.0 aB
(VOL1) RGRPA5 —*Y ltypical gain| 2 dB 0.0 2.0 4.0
RGRPA6 4dB 2.0 4.0 6.0
RGRPA7 6.dB 4.0 6.0 8.0
Receive PAD RGPAD1 Setting, -3dB -5.0 -3.0 -1.0
Gain Setting RGPAD2 than -6dB -8.0 -6.0 -4.0 dB
(VoL10) RGPAD3 typical gain| -9dB -11.0 -9.0 -7.0
Additional Receive GRMX | 1020 | —4.0 | R2landRPO | —20 | 00 20 | dB
Signal Path Gain
. . Typical gain is set
Side Tone Path Gain GSIDE betweenTPBI and RPO 1.0 3.0 5.0 dB
RGSIDET1 6 dB 4.0 6.0 8.0
. . RGSIDE2 . 3 dB 1.0 3.0 5.0
g"lt'f Tone Path Gain RGSIDE3 | 1020 | —14.0 S?:;[‘]g 38 | 50 | 30 | 10 | .
\70'L”29 RGSIDE4 \pical ain .08 80 | -6.0 -4.0
(VOL2) RGSIDE5 9B | 110 | 90 | -7.0
RGSIDE6 -12.dB -14.0 -12.0 -10.0
Speaker Pre-Amp Typical gain is set
Gain GSP between RPOand spo| 20 | 00 20 | dB
RGSP1 -4 dB -6.0 -4.0 -2.0
RGSP2 -8dB -10.0 -8.0 -6.0
Speaker Pre-Amp RGSP3 | 1020 | —4.0 | Setting, | 128 | —14.0 | —12.0 | -10.0
Gain Setting RGSP4 than -16dB -18.0 -16.0 -14.0 aB
(VOL5) RGSP5 typical gain| —20d8 | —22.0 | —20.0 | -18.0
RGSP6 -24 4B -26.0 -24.0 -22.0
RGSP7 -28 dB -30.0 -28.0 —26.0
Additional Speaker Typical gain is set
Input Path Gain GSPI 1020 | -4.0 between SPI and SPO -2.0 0.0 2.0 dB
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OKI Semiconductor

MSM7503

AC Characteristics 3 (Receive Path) (Continued)

(Vpp =5V +5%, Ta =-10°C to 70°C)

Parameter Symbol | Freq. | Level Condition Min. Typ. Max. | Unit
(Hz) | (dBV)
Additional Speaker RGSPI1 Setting, | -6dB -8.0 -6.0 -4.0
Input Path Gain Setting RGSPI2 | 1020 | -4.0 than -12dB -14.0 -12.0 -10.0 | dB
(VOL6) RGSPI3 typical gain| -18 dB -20.0 -18.0 -16.0
Hold Acknowledge Tone Typical gain is set
Path Gain GPAR | 1020 | 4.0 |hoveenmipyianaspg 20 | 30 | -10 | dB
VPBRP RPO per wave -32.1 -30.1 -28.1 | dBV
PB Acknowledge Tone . . SPO per wave
Output Level VPBSP Set at typical gain -30.2 -28.2 -26.2 | dBV
PB Acknowledge Tone | peppp | | RPO, SPO 10 | — 10 | %
Frequency Difference
PB Acknowledge Tone | ryppgp | | RPO, SPO — | 35 | 30 |
Distortion
Incoming Tone Speaker Typical gain is set
Output Path Gain GCAO between CAO and SP0| 20 0.0 2.0 dB
Incoming Tone Speaker | RgcA01 | 1020 | 20 | settng, | o8 | —120 | -100 | -8.0
Output Path Gain than dB
Setting (VOL11) RGCAO2 typical gain -20d8 —22.0 -20.0 -18.0
R1I:SG,
NiRPO — — Measured at RPO — -86.0 — dBV
Set at typical gain.
R1I:SG,
Idle Channel Noise NiSPO — — Measured at SPO — -89.0 — dBV
Set at typical gain.
R11:SG, Gain
NiRMO | — — 0dB — -86.0 — dBv
RM00, RMOB *5
RPO, SP
Maximum Output Amplitude | VOR — — RL 322 k% 24 — — Vop
Maxi Output Resister of 1.2 kQ
Amoituds VOR | 1020 | — | betweenRMOOandRMOT | 3.6 — — | Vpp
mplitude Measurement at each output
Cross Talk Attennation
between Transmit Path RXto TX | 1020 -4 |Between R1land TO 45 55 — dBv
and Receive Path
Note:  *5 Noise band width : 0.3 kHz to 3.4 kHz, non weighted
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OKI Semiconductor MSM7503

AC Characteristics 4 (Ringing Tone)
(Vop =5V 5%, Ta=-10°C to 70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
Level Setting 1 63 90 117
R-Tone Output Level Setting 2 84 120 156
Amplitude (VOL7) VRTO RPO Level Setting3 | 105 | 150 195 | MVep
Level Setting 4 126 180 234
E-Tone Outout Amolitud VFTRP RPO 112 160 208 Iy
one DUIpULAMPIRUCE ™y erap SPO 75 | 110 | 145 |
. 0dB| 154 220 286
S-Tone Output Gain
, VSTSP SPO . -10dB 49 70 91 mVpp
Amplitude (VOL12) Setting 2048 19 17 99
Frequency Deviation Dfr — -0.5 — -0.5 %

AC Characteristics 4 (Sounder Output Circuit)
(Vpp =5V 5%, Ta=-10°C to 70°C)

Parameter Symbol | Freq. | Level Condition Min. Typ. Max. | Unit
(Hz) | (dBV)
VSTH Reference level | Vol .1 3.5 4 —
Sounder Tone Output VST2 o | ofDGRLSAO | Vol.2 1 1.2 1.5 v
Amplitude (VOL13) VST3 is40kQor | Vol.3 0.25 0.44 0.6
VST4 more. Vol.4 0.2 0.27 0.35
Output Resistance ROSAOQ — — 2 — kQ
Output Load RLSAQ With respect to DG 40 — — kQ

LCD Defelection Angle Control Voltage Output
(Vpp =5V 5%, Ta=-10°C to 70°C)

Parameter Symbol Condition Min. Typ. Max. | Unit
DB2 DB1 DBO

1 1 1 1.1 1.4 1.7

1 1 0 0.9 1.2 1.5

1 0 1 0.7 1.0 1.3
Output Voltage VLCD 1 0 0 0.5 0.8 1.1 V

0 1 1 0.3 0.8 0.9

0 1 0 0.2 0.4 0.6

0 0 1 0.15 0.2 0.4

0 0 0 0.0 0.0 0.05
Output Resistance ROLCD — — 1.0 — kQ
Output Load RLLCD To GND 100 — — kQ
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OKI Semiconductor

MSM7503

TIMING DIAGRAM

Reset Signal Output Timing

LRSTN

VD %m Vy Vin

Writing the reset |

(a) LRSTN output timing by the power supply voltage charging

data of WDT

Internal WDT output

——] Twor

LRSTN

[ [

tdpsts [+ fo— Twor ———+
I L]

twrsT

(b) LRSTN output timing by the internal WDT

Figure 1
Processor Interface Timing
ADO, AD1 > >
‘*tAW1 - Ltsz - ‘+TAR1 . LtARz -
CEN \
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Figure 2
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OKI Semiconductor MSM7503

B-bit signal I/0 Timing

> 1/fsyne >
:‘—';TWSYNC !
swe fo
<—> 1/eLks tdsck %
okt [\ S\
tdrHw ’
FHW Output X:FOX I X _F2 X F X F4 X F5 X _F6 X _F7_X _Fo X F
BO B1 B2 B3 B4 B5 B6 B7 BO B1
NS SIS S S SIS SN S
TsgHw —>%—

—P— ThgHw

Figure 3

D-, K-bit Signal I/0 Timing

swe T\ O\
Vieike : tdscko —>-*— :

CLK2 m

e ks | | tdsos — >

eue AT ARAARA AN
(CLC=1) E : : |

CLK3 HHHH‘H‘HHHHHHH‘HHHHHHHH‘HHHHHHHHHHHHHHHHHHHHHHF
(CLC=0) - 3

FD Output X 3 X X
BD Output ‘ T, T 4, I
} Tsgp—>¢—
> tdy Theo
FK Output X X
Figure 4
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Lv/82

Ping-Pong Transmission Signal Timing

Wave Shape
of Line Signal
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Transmit
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FUNCTIONAL DESCRIPTION

Control Data Description

Sounder Calling Tone and

tone ON/OFF control

WRITE Mode
Address Data AD1=0, AD0=0
Control Data L
DB7 | DB6 | DB5| DB4| DB3| DB2| DB1 | DBO Description for Control Remarks
1 0 0 | Sounder output ON SW19 ON Tone Output: SAO
0 0 0 | Sounder output OFF SW19 OFF
1 0 0 1 | Sounder output ON SW20 ON Tone Output: SPO *1
0 0 1 | Sounder output OFF SW20 OFF
0 0 1 0 0 1 0 | R-Tone ON SW13 ON
0 1 0 | R-Tone OFF SW13 OFF Tone Output: RPO
1 1 1 | F-Tone ON(1 kHz) SW14 ON, SW15 OFF,
0 0 1 1 | F-Tone OFF SW14 OFF, SW15 OFF,
1 1 1 1 | F-Tone ON(1 kHz) SW14 OFF, SW15 ON, Tone Output: SPO
0 1 1 | F-Tone OFF SW14 OFF, SW15 OFF,
*1: This Sounder Output is sent at the timing shown below.
ON OFF ON OFF
_ [— | I L [ —
! ! ! 0.625s ! 2s |
0.25s 0.125s

Lv/62
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Level and frequency control of sounder and R-tone

WRITE Mode
Address Data AD1=0, AD0=0
Control Data e
DB7 | DB6 | DB5| DB4| DB3| DB2| DB1 | DBO Description for Control Remarks
0 0 | SAO output sounder volume 1 (Large) Sounder volume and tone
| | | 0 | 1 | SAOoutput sounder volume 2 (Middle) are defind at a time.
1 0 | SAO output sounder volume 3 (Small 1) At the initial setting, sounder
1 | 1 | SAO output sounder volume 4 (Small 2) volume 1 and sounder
ol ololo Sounder combination tone 1 (16 Hz wamble tone with 1000 Hz/1333 Hz) g‘;’;‘zg‘j:g;‘;’;‘;;:re set.
0 0 1 Sounder combination tone 2 (16 Hz wamble tone with 667 Hz/800 Hz)| o 13 ’
0 1 0 Sounder combination tone 3 (8 Hz wamble tone with 800 Hz/1000 Hz)
1 0 0 o Sounder combination tone 4 (Single tone of 1000 Hz)
1 0 1 Sounder combination tone 5 (Single tone of 800 Hz)
01 11110 Sounder combination tone 6 (Single tone of 400 Hz)
0 0 | R-Tone output level 1 (90 mVpp at RPO output) R-Tone output level = VOL 7
0 1 R-Tone output level 2 (120 mVpp at RPO output)
- 1 0 | R-Tone output level 3 (150 mVpp at RPO output) R-Tone output level and
1 | 1 | R-Tone output level 4 (180 mVpp at RPO output) IFeq“F’"CV are defined ata
1 0 0 0 R-Tone 400 Hz s?ngle tone /;;nt(:le initial setting, output
0 0 1 R-Tone 425 Hz single tone level 1 and a single 400 Hz
0 1 0 R-Tone 440 Hz single tone tone are set.
0 1 1 - R-Tone 450 Hz single tone
1 0 0 R-Tone 400 Hz ON/QOFF by 16 Hz
1 0 1 R-Tone 400 Hz ON/QOFF by 20 Hz

Lv/0€
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PB tone control

WRITE Mode
Address Data AD1=0, AD0=0
Control Data Output PB Frequency
DB7|DB6 | DBS| DB4|DB3| DB2|DB1|DBO| PB | Low | High Remarks

0 0 0 0 1 697 Hz |1209Hz | When PBTC =0
o] ol o] 1] 26w [133 gmg 8”
0 0 1 0 3 697 1477 SW18: OFF
0 0 1 1 A | 697 1633 PB tone is sent to the transmit path TO and the receive path RPO.
0 1 0 0 4 | 770 1209
0 1 0 1 5 770 1336 When PBTC =1
0o 1] 1|06 |70 1477 gmg 8;;

1 0 1 |PBTC| O 1 1 1 B 770 1633 SW18: ON
1 0 0 0 7 | 852 1209 PB tone is sent to the receive path SPO only.
1 0 0 1 8 852 1336
1 0 1 0 9 852 1477
1 0 1 1 C | 852 1633
1 1 0 0 * 941 1209
1 1 0 1 0 941 1336
1 1 1 0 # | 9M 1477
1 1 1 1 D | 941 1633

0 0 X X X X PB tone stop SW16, SW17, SW18: OFF

/e
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SW control and timer reset

WRITE Mode

Address Data AD1=0, AD0=0

Control Data

DB7 | DB6 | DB5| DB4| DB3| DB2| DB1 | DBO Description for Control Remarks
0] 0] 0] 1] swi ON Transmit handfree input When hold tone or PB tone transmit is
0| 0| 1|0 sw2 ON Transmit handset input selected, these inputs are muted.
0 0 1 1 SW3 ON Receive input —
0| 1] 0| 1| swa on Side tone input {¥hen Handirce input s selected, side
0 1 1 0 SW5 ON Receive main amplifier input o
0 1 1 1 SW6 ON Receive speaker input
1 0 1 0 0 0 SW7  ON Transmit path hold tone input
1 1 1 0 0 1 Sw8  ON Receive path hold tone Acknowledge input o
1 0 1 0 SW9  ON Additional receive input
1 0 1 1 SW10 ON Additional speaker input o
1 1 0 0 SW1i1  ON Speaker DEC input Speaker DEC input = CODEC AOUT
1 1 0 1 SW12 ON PCM output enable —
! ! ! 0 LA=1 General Latch output for external control
1 1 1 1 LB=1
0 0 Above codes Above corresponding SW or latch is set to OFF or “0".
0 0 0 0 0 0 All of above SWs or latches are set to OFF or "0" at the initial setting stage.
1 1 1 1 0 0 0 0 Watchdog timer is reset.

874

Downloaded from Elcodis.com electronic components distributor

10]oNPUOITUISS TS0

€0SLINSIN


http://elcodis.com/parts/6159934/msm7503.html

Gain setting (receive gain, side tone gain)

WRITE Mode
Address Data AD1=0, AD0=0

Control Data
DB7 |DB6 | DB5| DB4 | DB3 | DB2| DB1 | DBO

Description for Control

Remarks

Typical receive gain (—6dB)

-8 dB than the typical gain

-6 dB than the typical gain

-4 dB than the typical gain

—2 dB than the typical gain

+2 dB than the typical gain

+4 dB than the typical gain

Alala|lalo|lo|lo|lo
alalo|lo|la|lw|lolo
o=+ |= O | O

+6 dB than the typical gain

Typical side tone gain (-9 dB)

-12 dB than the typical gain

-9 dB than the typical gain

-6 dB than the typical gain

-3 dB than the typical gain

+3 dB than the typical gain

+6 dB than the typical gain

aAla|la|lalolo|lolo
ala|lo|lo|la|lma|lolo
- O | =0 = O = o

Side tone OFF (VOL2 max loss)

Receive gain = VOL1
Side tone gain = VOL2

Receive gain and side tone gain are set at a time.

At the initial setting, the typical gain is set.

/€€
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Gain control (transmit hold tone, PB tone, microphone input, handset input)

WRITE Mode
Address Data AD1=0, AD0=1
Control Data e
DB7 |DB6| DB5 | DB4| DB3| DB2| DB1] DBO Description for Control Remarks
0 0 | Typical transmit hold tone gain (-2 dB) Transmit hold tone gain = VOL3
0 1 -3 dB with respect to the typical gain Transmit PB tone gain = VOL4
T T 0 -6 dB with respect to the typical gain Hold tone gain and PB tone
0 1 1 -9 dB with respect to the typical gain gain are set at a time.
0 0 Typical transmit P? tone gain (+4 d8) - - At the initial setting, the typical gain is set.
0 1 -3 dB with respect to the typical gain
1 0 o -6 dB with respect to the typical gain
0 y 0 1 1 -9 dB with respect to the typical gain
0 0 | Typical handfree input gain (+20 dB) Handfree input gain = VOL9
0 1 —6 dB with respect to the typical gain Handset input gain = VOL8
1 0 —9 dB with respect to the typical gain Handfree input gain and handset Input
1 111 - gain are set at a time.
0 0 Typical handset |nput gain (+12 d8) - - At the initial setting, the typical gain is set.
0 1 o -3 dB with respect to the typical gain
1 0 -6 dB with respect to the typical gain
1 1 -9 dB with respect to the typical gain

/ve
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Gain control (receive PAD, speaker)

WRITE Mode
Address Data AD1=0, AD0=1
Control Data e
DB7 | DB6 | DB5| DB4| DB3| DB2| DB1 | DBO Description for Control Remarks
00 0 | Typical speaker pre-amp. gain (0 dB) Speaker pre-amp. gain = VOL5
0 0 1 -4 dB with respect to the typical gain | Additional speaker gain = VOL6
0 1 0 -8 dB with respect to the typical gain Speaker pre-amp. gain and additional
0 1 1 -12 dB with respect to the typical gain speaker gain are set at a time.
T 1 0 0 -16 dB with respect to the typical gain
1 1 0 1 -20 dB with respect to the typical gain | At the initial setting, SW21-OFF and the
1 0 1 1 0 -24 dB with respect to the typical gain | typical gain are set.
1 1 1 -28 dB with respect to the typical gain
0 0 Typical additional speaker input path gain (0 dB)
0 1 -6 dB with respect to the typical gain
1 0 - -12 dB with respect to the typical gain
1 1 -18 dB with respect to the typical gain
0 | Speaker receive OFF(SW21 OFF)
0 0 0 0 0 1 | Speaker receive ON (SW21 ON)
0 0 | Typical receive PAD gain (0 dB) Receive PAD = VOL10
_ 0 1 -3 dB with respect to the typical gain | Incoming tone gain = VOL11, VOL12
110 -6 dB with respect to the typical gain Receive PAD and incoming tone gain are
1 1 0 0 1 1 -9 dB with respect to the typical gain set at a time.
0 0 Typical incoming tone' gain (0 dB) - — At the initial setting, the typical gain is set.
0 1 - -10 dB with respect to the typical gain
1 0 -20 dB with respect to the typical gain

Lp/S€
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Key scanning signal output control

WRITE Mode

Address Data

AD1=1,AD0=0

Controlo Data

DB7 | DB6| DB5| DB4| DB3| DB2| DB1|DBO

Description for Control

Output Data

The data set on DB7 to DBO are output on PO7 to POO respectively.

Output data is held until next data is written.

When the set data is set to "0", output data goes to "0", when set to "1", output pin is left open.
At the initial setting, PO7 to POO are in open state.

Key scanning data read out

Read Mode
Address Data AD1=1,AD0=0
Contorol Data Description for Control
DB7| DB6 | DBS| DB4| DB3| DB2| DB1 | DBO Data input onto P17 to P10 are output onto DB7 to DBO.
PI7 | PI6 | PI5| Pl4 | PI3 | PI2 | PI1 | PIO

Lv/9€
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Special functions

WRITE Mode

Address Data AD1=1,AD0=1

Contorol Data

DB7| DB6 | DB5| DB4|DB3| DB2|DB1] DBO

Description for Control

Remarks

LCD Deflection Angle Control Voltage Output

0 0 0 | VLCD pin output voltage: 0.0 V
0 0 1 10,20V
0 1 0 1040V
0 1 0 0 0 0 L ! 060V At the initial setting stage,
1 0 0 08V settoQV.
1 0 1 1.0V
1 1 0 1.2V
1 1 1 114V
Power Down Mode Control
0 0 | Analog, CODEC power down mode At tlhe i"”éalcéeétgigg stagea setto
0 1 | Analog, CODEC power ON mode analog an power down
1 0 0 0 0 0 g P mode. CODEG power ON/OFF
1 0 | CODEC power down mode control is valid in the analog and
1 | 1 | CODEC power ON mode CODEC power ON mode.
CODEC Control
0 | CODEC operates in p-law At the initial setting stage, set to
- 1 CODEC tes in A-l u-law, and FHW and BHW
1 1 ol olol o Operates In A-law are normally connected.
0 FHW and BHW are normally connected The componding law and the

1

BHW is connected to FHW

connection control are set at a
time.

*2:  Even during the analog and CODEC power down mode, following functions are available,
Key scanning data 1/0, sounder outputs (SA0), WDT, and general latch output (LA, LB)

W/LE
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MSM7503

OKI Semiconductor

APPLICATION CIRCUIT
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SPI

TPA TPBI MPAI MLDYI T0 CAl
- MPAQ  [MPBI ‘MPBO
? > > swiH ods AN
20 dB -20 dB to +25 dB ——1{ SW2 — 5.7 dB
N +— SW7 — VOL 3 CODEC
3
> —lswis| voL 4
\ AOUT
PB GEN.
Per Wave
] 0.24 Vpp(~21.4 dBV Equivalent) GODEG 1/0 Level
0dB — SW9 R-Tone GEN. Overload Point: 1.2 Vgp
| T voL1 | swa [ | 90 mVep Pulse (-27.8 dBV Equivalent) | 00BmO  :0.6007 Vrms
<H | F-Tone GEN. (-4.4.d8v)
H — VOL2 | SW4 —r 0.16 Vep Pulse (-22.8 dBV Equivalent)
< sw5 —{ voL7 [ swi3 | | "s-Tone Gen.
0.22 Vpp Pulse (-20.0 dBV Equivalent)
0dB +— -8.7dB — SW17
L | odB |{swis VOL No. | Typical Level| Variable Range |Step Width
% VoLt B8 | —i4dBto0d8 208
voLe | 21 dB to -3 dB
] 0dB | Sw6 vorg | -2e | - 45102 B 308
VoL 4 -5 dB to +4 dB
| 3dB [ SW8 vols | ods 80810048 4d8
VOL5 — Swat
+—-6.8dB [ SW18 VOL 6 0dB ~18dB to 0 dB 6B
VOL 12 [ SW20 VoL 7 0dB | 90mvto1somy | 30mvV
L1 voLe |lswio VOL8 | +12dB | +3dBto+120B 308
VOL 11 [ SW11 VOLO | +200B | +11dBto+20dB | 3,6dB
VOL10 | 0dB ~9dB1o 0 dB 308
-22dB [ SW15;—— VOL11 | 0dB 220 0Bt 0 dB 10d
voL12 | 0dB ~20dBto 0 dB 1008

Note : b : The output signal is input with the same phase as

Lv/6€

B : The output signal is with inverted phase.
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OKI Semiconductor MSM7503

RECOMMENDATIONS FOR ACTUAL DESIGN

e Toassure proper electrical characteristics, use bypass capacitors with excellent high frequency
characteristics for the power supply and keep them as close as possible to the VA and AG pins.

e Connect the AG pin and the DG pin each other as close as possible. Connected to the system
ground with low impedance. If the AG and DG of the device are connected to different ground
lines, the device may be latched up.

® Connect the VA pin and the VD pin as close together as possible and routed them to the analog
5V power supply. If the VA and VD of the device are connected to different power supplies,
the device may be latched up.

® Mount the device directly on the board when mounted on PCBs. Do not use IC sockets. If an
IC socket is unavoidable, the short lead type socket is recommended.

* When mounted on a frame, electro-magnetic shielding should be recommended, if any electro-
magnetic wave source such as power supply transformers is surrounding the device.

e Keep the voltage on the Vpp pin not lower than —0.3 V even instantaneously to avoid latch-up
phenomenon when turning the power on.

¢ Usealow noise (particularly, low level type of high frequency spike noise or pulse noise) power
supply should be used to avoid the erroneous operation and the degradation of the characteristics

of these devices.

® Connect analog input pins and digital input pins that are not used to the SG pin and to GND,
respectively.

® When the data is written differently from the data defined in the section, Control Data
Description in Functional Description, the device is not guaranteed in normal operation.

40/41
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OKI Semiconductor

MSM7503

PACKAGE DIMENSIONS

(Unit : mm)

QFP80-P-1 420—0.80-BK|

25.0+ 0.2
20.0: 0.2
@
ARRRERRERRERRRRRRRRRLR
@== ——]
= O =—F
HE.— =
% /@ % 2.5TYP.
@ <o
A S e
‘NM[?rEr;firi/:sKo_gwp. 0322358 51976 h 1 Lg_%wo"
0.17+ 0.05 ?‘ § 1L.3TYP.
8 1.38+ 0.15
0.12 SEATING PLANE °
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 1.27 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type p

ackages, 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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