E2U0027-28-83

This version: Aug. 1998

OKI ScmiconduUCtOr  rreviow version Nov. 199
MSM7540L/7560L

Single Rail ADPCM CODEC

GENERAL DESCRIPTION

The MSM7540L /7560L are single channel ADPCM CODEC ICs which perform mutual transcoding
between an analog voice band signal 300 to 3400 Hz and 32 kbps ADPCM serial data.

Using advanced circuit technology, these devices operate from a single 3 V power supply and
provide low power consumption.

TheMSM7540L/7560L are optimized foradvanced digital cordless telephone system applications.

FEATURES

e Single 3 V Power Supply Operation

e ADPCM Algorithm : Complies completely with 1988's version ITU-T
G.721 (32 kbps)

® Transmit/Receive Full-Duplex Operation

® Transmit/Receive Synchronous Mode Only

® Serial ADPCM Transmission Data Rate: 32 kbps to 2048 kbps

e Serial PCM Transmission Data Rate : 64 kbps to 2048 kbps
e PCM Interface Coding Format
MSM7540L : A-law or Linear (14 bit, 2's compliment) Selectable
MSM7560L : u-law or Linear (14 bit, 2's compliment) Selectable
® Low Power Consumption
Operating Mode : 18 mW Typ. (Vpp =3.0V)
Power-Down Mode : 0.3 mW Typ. (Vpp=3.0V)
® Two Analog Input Amplifier Stages : Externally Adjustable Gain
® Analog Output Stage : Push-pull Drive (direct drive of 350 © + 120 nF)

® Built-in Crystal Oscillator (10.368 MHz)
e Built-in Reference Voltage Supply
® Option Reset Specified by ITU-T G. 721/ ADPCM
® Package:
28-pin plastic SOP  (SOP28-P-430-1.27-K)  (Product name: MSM7540LGS-K)
(Product name: MSM7560LGS-K)
32-pin plastic TSOP  (TSOPI32-P-814-0.50-1K) (Product name: MSM7560LTS-K)
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OKI1 Semiconductor

MSM7540L/7560L

PIN CONFIGURATION (TOP VIEW)

RES[1] 28| BCLKB
peMri[2] ) 27] BCLKA
PCMRO 3] 26| XSYNC
IR[4] 25| RSYNC
1S[5] 24] MCK
PCMSI [ 6| 23] x2
PCMSO [ 7| 22] X1
LPS[8] 21]PDN
DG[9] 20| Vop
AG [10 [19] AOUT+
SG [11] 18] AOUT-
AIN1 [12) 17] PWI
GSX1 [13] Q 16| VFRO
AIN2 [14] 15] GSX2
28-Pin Plastic SOP
X1 [1] [32]PDN
X2 [2] @ [311Vpp
NC [3] [30INC
MCK 4] [29]AOUT+
RSYNC [5] (28] AOUT-
XSYNC [6 ] [27]PWI
BCLKA[7] [26]VFRO
BCLKB [8] [25]GSX2
RES[9] [24] AIN2
PCMRI [10] [23] GSX1
PCMRO [AT] [22] AIN1
IR [12] 21156
IS [(13] [20]AG
NC [14] [19]NC
PCMSI [35] 18]DG
PCMSO [16] [17]LPS

NC: No connection

32-Pin Plastic TSOP
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OKI1 Semiconductor MSM7540L/7560L

PIN AND FUNCTIONAL DESCRIPTIONS

AIN1, AIN2, GSX1, GSX2

Transmits analog input and the output for transmit gain adjustment.

AINT (AIN2) connects to the inverting input of the internal transmit amplifier. GSX1 (GSX2)
connects to the output of the internal transmit amplifier output. Refer to Fig. 1 for gain
adjustment.

VFRO, AOUT+, AOUT-, PWI

Receives analog output and the output for receive gain adjustment.
VFRO is receive filter output. AOUT+ and AOUT-are differential analog signal outputs which
can directly drive Z = 350 Q + 120 nF. Refer to Fig. 1 for gain adjustment.
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Figure1 Analog Input/Output Interface
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OKI1 Semiconductor MSM7540L/7560L

SG

Analog signal ground voltage output.

The output voltage of this pin is approximately 1.4 V. Put bypass capacitors between this pin
and the AG pin. During power-down this output voltage is 0 V. The external SG voltage, if
necessary, should be used via a buffer.

AG
Analog ground.

DG

Digital ground.
This ground is separated internally from the analog signal ground pin (AG). The DG pin must
be kept as close as possible to AG on the PCB.

Vbp

+3 V power supply.

LPS

PCM coding law selection.

MSM7540L only; if this pin goes to a "0" level, PCMSO, PCMSI, PCMRO, and PCMRI become the
A-law character signal, and if these pins goes to a "1" level, the signal becomes a linear value
character signal (2's complement).

MSM7560L only; if this pin goes toa "0" level, PCMSO, PCMSI, PCMRO, and PCMRI become the
u-law character signal, and if these pins goes to a "1" level, the signal becomes a linear value
character signal (2's complement).

PDN

Power down control input.

If this pin is "0", this device is in the power-down state.
Normally, this pin is set to "1".

RES

Optional reset input specified by ITU-T Recommendation G. 721.
If this pin is "0", the device is in the reset state. The reset width (during "L") should be 125 us or
more.

MCK

Master clock input.

The frequency must be 10.368 MHz. The master clock signal may be asynchronous to BCLKA,
BCLKB, XSYNC, and RSYNC.

PCMSO

Transmit PCM data output.
PCM is output from MSB in synchronization with the rising edge of BCLKB and XSYNC.
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OKI1 Semiconductor MSM7540L/7560L

PCMSI

Transmit PCM data input.
This signal is converted to transmit ADPCM data. PCM is shifted in synchronization with the
falling edge of BCLKB. Normally, this pin is connected to PCMSO.

PCMRO

Receive PCM data output.
PCM is the output signal after ADPCM decoder processing. This signal is output serially from
MSB in synchronization with the rising edge of BCLKB and RSYNC.

PCMRI

Receive PCM data input.
PCM s shifted on the falling edge of the BCLKB input from MSB. Normally, this pin is connected
to PCMRO.

IS

Transmit ADPCM signal output.

After having encoded PCM with ADPCM, this signal is output from MSB in synchronization
with the rising edge of BCLKA and XSYNC. This pinis an open drain output and remains in a
high impedance state during power-down. IS requires a pull-up resistor.

IR

Receive ADPCM signal input.

The ADPCM signal is shifted in series and synchronization with the falling edge of BCLKA and
RSYNC and output from MSB.

BCLKB

Shift clock input for the PCM data (PCMSO, PCMSI, PCMRO, PCMRI).

The frequency is set in the 64 kHz to 2048 kHz range.

XSYNC

8 kHz synchronous signal input for transmit PCM and ADPCM data.

Synchronize this signal with BCLKA and BCLKB signal. XSYNC is used to indicate the MSB of
the serial PCM and ADPCM data stream.

Be sure to input the XSYNC signal because it is also used as the imput of the timing generator.

RSYNC

8 kHz synchronous signal input for receive PCM and ADPCM data.

Synchronize this signal with BCLKA and BCLKB signal. RSYNC s used to indicate the MSB of
the serial PCM and ADPCM data stream.

BCLKA

Shift clock input for the ADPCM data (IS, IR).
The frequency is set in the of 32 kHz to 2048 kHz range.
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OKI1 Semiconductor MSM7540L/7560L

X1, X2

Crystal oscillator (10.368 MHz) connection.

Connect X2, the clock output pin, directly to the MCK pin.

When using a conventional external clock of 10.368 MHz, X1 should be connected to the ground,
X2 open, and provide the external clock through the MCK pin.

<Using a self-oscilation circuit> <Using an external clock>
MSM7540L/60L MSM7540L/60L
X1 X2 MCK X1 X2 MCK

10.368 MHz 10.368 MHz
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OKI1 Semiconductor

MSM7540L/7560L

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Condition Rating Unit
Power Supply Voltage Vpp — —0.3t0+5 V
Analog Input Voltage Van — —0.3to Vpp+0.3 V
Digital Input Voltage Vpin — —0.3to Vpp+0.3 V
Storage Temperature TsTa — -55t0 +150 °C
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Condition Min. Typ. Max. | Unit
Power Supply Voltage Vpp | Voltage must be fixed 2.7 — 3.6 V
Operating Temperature Ta — -25 +25 +75 °C
MCK, XSYNGC, RSYNC, PCMRI,
Input High Voltage Viy | PCMSI, BCLKA, BCLKB, IR, f'\st — Vb v
LPS, PDN, RES
MCK, XSYNC, RSYNC, PCMRI, 016
Input Low Voltage ViL | PCMSI, BCLKA, BCLKB, IR, 0 — «Vop V
LPS, PDN, RES
Master Clock Frequency fmek | MCK —0.01% | 10.368 | +0.01% | MHz
) facka | BCLKA 32 — 2048 kHz
Bit Clock Fregency
feckg | BCLKB 64 — 2048 kHz
Synchronous Signal Frequency fsymc | XSYNC, RSYNC — 8.0 — kHz
Clock Duty Ratio D¢ | MCK, BCLKA, BCLKB 30 50 70 %
MCK, XSYNC, RSYNC, PCMRI,
Digital Input Rise Time tir PCMSI, BCLKA, BCLKB, IR, — — 50 ns
LPS, PDN, RES
MCK, XSYNC, RSYNC, PCMRI,
Digital Input Fall Time tif PCMSI, BCLKA, BCLKB, IR, — — 50 ns
LPS, PDN, RES
) ) . txs | BCLKA, BCLKB to XSYNC 100 — — ns
Transmit Sync Signal Setting Time
txs | XSYNC to BCLKA, BCLKB 100 — — ns
Receive Sync Signal Setting Time rs | BCLKA, BOLKB to RSYNC 100 — — ns
tsr | RSYNC to BCLKA, BCLKB 100 — — ns
Synchronous Signal Width tws | XSYNC, RSYNC 1 BCLK — 100 us
PCM, ADPCM Set-up Time tps — 100 — — ns
PCM, ADPCM Hold Time toH — 100 — — ns
Digital Output Load RoL | IS (Pull-up Resistor) 500 — — Q
CpL | IS, PCMSO, PCMRO — — 100 pF
Bypass Capacitor for SG Csg | SG«GND — 10+0.1 — uF
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OKI1 Semiconductor

MSM7540L/7560L

ELECTRICAL CHARACTERISTICS

DC and Digital Interface Characteristics

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

Parameter Symbol Condition Min. Typ. Max. | Unit
Operating Mode,
IpD1 ) — 6 12 mA
Power Supply Current No Signal (Vpp = 3.0 V)
Ipp2 | Power Down Mode (Vpp=3.0V)| — 0.1 0.2 mA
Input High Voltage VIH — 045xVpp — Vop v
Input Low Voltage Vi — 0.0 —  [016xVpp V
| V=V — — 2.0 A
Input Leakage Current I 1= 70D =
e [V,=0V — — 0.5 uA
Output Low Voltage VoL |1 LSTTL, Pull-up: 500 Q 0.0 0.2 0.4 v
Output Leakage Current lo |IS — — 10 uA
Input Capacitance Cin — — 5 — pF
Transmit Analog Interface Characteristics
Parameter Symbol Condition Min. Typ. Max. | Unit
Input Resistance Rinx | AIN1, AIN2 10 — — MQ
Output Load Resistance Riex | GSX1, GSX2 20 — — kQ
Output Load Capacitance CLex | GSX1, GSX2 — — 100 pF
Output Amplitude Vogx | GSX1, GSX2, RL = 20 kQ — — *1.300 | Vpp
Input Offset Voltage Vorgx | Pre~OPAMPs -20 — +20 mV
SG Output Voltage Vs — — 1.4 — v
SG Output Inpedance Rsg — — 40 80 kQ
GND<«>SG 10 uF + 0.1 uF
SG Rise Time Tsg | (Rise Time to 90% of max. — 700 — ms
level)
Receive Analog Interface Characteristics
Parameter Symbol Condition Min. Typ. Max Unit
Input Resistance Rinpw | PWI 10 — — MQ
R VFRO 50 — — kQ
Output Load Resistance LVF
Riao | AOUT+, AOUT- 1.2 — — kQ
) Covr | VFRO — — 100 pF
Output Gapacitance
P P CLao | AOUT+, AOUT- — — 100 pF
Vove | VFRO, RL =50 kQ — — *1.300 | Vpp
RL=1.2kQ — — *1.300 | V,
Output Voltage Level v AOUT+, ZL— 500 e
0RO T aQUT- |47 , — — | *1.300 | Vpp
+120 nF(See Fig.1)
Vorvr | VFRO -100 — +100 mV
Offset Voltage AQOUT+, AOUT- (GAIN = 0 dB),
g Vorao i ( M0 | = | w20 | my
Power amp only
Power amp (0.3 to 3.4 kHz,
Open Loop Gain Gps P i 40 — — dB
Z| = 350 Q + 120 nF)(See Fig.1)

* 7.7 dBm (600 Q) = 0 dBm0, + 3.14 dBm0 = 1.300 Vpp (MSM7540L)
~7.7 dBm (600 Q) = 0 dBmO, + 3.17 dBmO = 1.300 Vpp (MSM7560L)
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OKI1 Semiconductor

MSM7540L/7560L

AC Chracteristics

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

Condition
Parameter Symbol  Freq. Level Min. Typ. Max. | Unit
Others
(Hz) (dBm0)
Loss T1 0to 60 25 — — dB
Logs T2 | 300 to 3000 -0.15 — +0.20 dB
Transmit Frequency Logs T3 1020 0 . Reference dB
Response Loss T4 3300 -0.15 — +0.80 dB
Logs TS 3400 0 — 0.80 dB
LossT6 | 3968.75 13 — — dB
LogsR1 | 0to 3000 -0.15 — +0.20 dB
Receive Frequenc Logs R2 1020 Reference dB
- quency LossR3 | 3300 0 — [ Zo15 | = | +080 | aB
P LossRd | 3400 0 — | o0 | B
LossR5 | 3968.75 13 — — dB
SD T1 3 35 — — dB
Transmit Signal SD T2 0 35 — — a8
to Distortio;J Ratio SDT3 1020 ~30 1 3 — — dB
SDT4 -40 28 — — dB
SDT5 —-45 23 — — dB
SD R1 3 35 — — dB
o SD R2 0 35 — — dB
Receive Signal
) i ) SD R3 1020 =30 (*1) 35 — — dB
to Distortion Ratio
SD R4 -40 28 — — dB
SD R5 —-45 23 — — dB
GTT1 3 -0.2 — +0.2 dB
oo GT T2 -10 Reference dB
Transmit Gain
) GT T3 1020 -40 — -0.2 — +0.2 dB
Tracking
GTT4 =50 05 — +0.5 dB
GTT5 -55 -1.2 — +1.2 dB
GT R1 3 -0.2 — +0.2 dB
) . GT R2 -10 Reference dB
Receive Gain
) GT R3 1020 -40 — -0.2 — +0.2 dB
Tracking
GT R4 =50 -05 — +0.5 dB
GTR5 -55 -1.2 — +1.2 dB

*1 Use the P-message weighted filter
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OKI1 Semiconductor MSM7540L/7560L

AC Characteristics (Continued) (Vop=2.7 V10 3.6 V, Ta = ~25°C 1o +70°C)
D=2 6V, Ta=-

Condition
Parameter Symbol  Freq. Level Min. Typ. Max. | Unit
Others
(H2) (dBmO0)
-68
NipLt — AIN = SG (*1) — —
-75.7
Idle Channel Noise ( ) | dBmlp
(*1) =72 | (dBmp)
NioLr — — . — —
(*2) (-79.7)
A GSX2 | 0.285 0.320 0.359 | Vrms
Absolute Signal VT ' (*3) '
. 1020 0
Amplitude 0.320
Avr VFRO | 0.285 *3) 0.359 | Vrms
Power Supply Noise Psrrt | Noise Freg. Noise Level . 30 — — dB
Rejection Ratio PsrRr |: 0to 50 kHz : 50 mVpp 30 — — dB
tspx 50 — 200 ns
-, t 50 — 200 ns
Digital Output SDR 1 LSTTL + 100 pF,
. txD1 — — 50 — 200 ns
Delay Time Pull-up: 500 Q
txp2 50 — 200 ns
txp3 50 — 200 ns

*1 Use the P-message weighted filter

*2 PCMRI input code "11010101"(MSM?7540L)
"11111111"(MSM7560L)

*3 0.320 Vrms = 0 dBm0 = -7.7 dBm

Note: All ADPCM coder and decoder characteristics comply with ITU-T Recommendation
G.721.
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OKI1 Semiconductor

MSM7540L/7560L

TIMING DIAGRAM

Transmit Side PCM/ADPCM Data Interface

BCLKB A/E\T\_/T*_/
tsx|

txs
XSYNC ol
PCMSO MSB
tsdx
PCMSO MSB

(during linear)

Betka  fol [1) [2\ 3\ J4\_[5\ Js g\ fo\ f10
txs heofe %)
XSYNC | |xdl  |txd2 \
le—»| le—» txd3
IS isax.} MSB X X LsB

Receive Side PCM/ADPCM Data Interface

BCLKAW 3\ [4\_[5\ e g\ Jo\ fro\ S\ i\ s\ A\
trs tsr, s
RSYNC

- tds tdh txd3 ]
IR use KO X Nse)
BCLKB /0} 1

trs lesary
RSYNC

trd1 trd2 txd3

PCMRO Msai XX X X XLSH

tsdx trd3
PCMRO j%MSB X X X X X X X X Xiss
(during linear)
Note: Linear format

A code of an input/output level is determined by the 14-bit 2'compliment.

Refer to the table below for code format.

Input/Output level

MSB to LSB

+Full-scall

0111111111111

0

00000000000000

—Full-scall

10000000000000
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OKI1 Semiconductor

MSM7540L/7560L

APPLICATION CIRCUIT

Receive ADPCM Input

Transmit ADPCM Output -

Transmit Analog Input—»—|

Voo
MSM7540L/7560L
Voo Hges O BOLKB |2
% E—i PCMRI BCLKA 427
Receive 3 26
PCM Output ) PCMRO XSYNC .
IR RSYNC
s mek [24
E—Ce PCMSI xz (23
Transmit 7 22 10.368 MHz
PCMSO == |
PCM OQutput 8 ﬁ 91 DF
I LPS PDN
9 20
DG Voo
I 19 p6 aouTs 12
T T 1] aouT- 118
121 vt PWI W
130 gsx1 vFRo 8
141 A2 asx2 9

L

Receive Analog Output
(Push-Pull)-=

ADPCM Algorithm
Reset Input

Shift Clock Input for
PCM, ADPCM Data
(64 kHz to 2048 kHz)

8 kHz Sync Signal Input

Power Down Input
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OKI1 Semiconductor MSM7540L/7560L

PACKAGE DIMENSIONS

(Unit : mm)
S0P28-P-430-1.27-K |
18.5+ 0.1
@ ®
AAAAAAAAAAAAT
HHOHWHHOEEE
® 0.15: 0.05
INDEX MARK
Mirrorfinisr%'O Tvp. 27 0.4+ 0BT e 1.5+ 0.3
N ° @L_ y 0~10°
N & T 0.85: 0.2
it = 0.94TYP.
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 0.75TYP.

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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OKI1 Semiconductor

MSM7540L/7560L

(Unit : mm)
TSOPI32-P-814-0.50-1K
14.0: 0.2 : g
Lo <
INDEX_MARK 12.4= 0.l 8 g
Mirror finish ) g
g = ! E
= == L
= = B\ ey
sl 8 = =
© = = w0
= @mb
33| B 0.8+ 0.2
3B
o >
0.7+ 0.05 )
[ ) = = 5\LL—— Y o9-10°
slel = o
13.0 22 0.5+ 0.1
0|8 0.6 TYP.
olo
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 0.27 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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